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TOWARDS AN INCLUSIVE & LOW CARBON TOD 

EXECUTIVE SUMMARY

This project is being undertaken by the Centre for Urban Equity, CEPT University, Ahmedabad us-

ing funding from Shakti Sustainable Energy Foundation (SSEF), New Delhi. The aim of the 

study is to develop a planning framework that helps cities arrive at context-specifi c Transit Ori-

ented Development (TOD)strategies, through a better understanding of the links between tran-

sit riders and built form, and hence to maximize the social and environmental benefi ts of TOD.

TOD is a type of Smart Growth and New Urbanism, which is gaining popularity in India. Today, several cit-

ies in India are working on TOD proposals centered on large rapid transit investments in metro-rail or BRTS. 

Cities such as Delhi, Ahmedabad and Bangalore have already introduced some provisions of TOD into their 

Development Plans while newer cities like Naya Raipur are trying to incorporate them during inception 

itself. Unfortunately, the TOD debate in India is limited to piling up massive fl oor spaces near a transit node 

and not about attracting transit users to stay in these zones. In already high-density Indian cities, it is not 

known whether there are any advantages or density gains by adding further FSI within TOD zones. These 

development bring the fear of TOD turning into another form of transit proximate development - “Transit 

Adjacent Development” (TAD), which is physically near transit but fails to capitalize on its presence.

Therefore, the objectives of this research are to assess TOD plans and proposals in select Indian cities to re-

veal their expected benefi ts (Ahmedabad and Bangalore). The existing TOD regulations in cities are being 

assessed in terms of transit benefi ts, land use mix, travel demand management measures and the provision 

of aff ordable housing (Ahmedabad and Bangalore). The link between transit riders and built form would 

be determined and scenarios developed to identify context-specifi c TOD strategies with an end goal of 

low-carbon and inclusive urban development (Ahmedabad). Based on the detailed case of Ahmedabad, a 

planning framework would be developed to arrive at TOD strategies and measures for other Indian cities .
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TRANSIT ORIENTED DEVELOPMENT 
-  INTRODUCTION

Transit Oriented Development (TOD) has been the 

buzzword in planning circles internationally since 

the nineties. Calthorpe (1993) and Cervero (1997) 

were able to capture American policy-makers’ atten-

tion through their writings and advocated the adop-

tion along transit of a model of development that was 

already prevalent in the inner cities. In the Indian 

context, some of our cities already had the features 

which came to be associated with TOD at a later 

stage. It is only much later in the early 2000s when 

cities started investing in big budget projects like 

metro-rail that TOD started to be imposed on cities 

demanding transit. While progress has been patchy, 

eff orts have involved adopting TOD concepts and 

replicating them in the Indian con-text. In 2017, as 

the Delhi Metro completes fi fteen years of operations 

and other cities like Bengaluru have one or more 

phases of their metro-rail commencing operations, 

there is a need to address the attempts made by In-

dian cities at achieving TOD. International literature 

presents several critiques of TODs in American, Eu-

ropean and Australian contexts, harping on how in 

the absence of enabling circumstances, these have 

turned into Transit Adjacent Development (TAD).
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There are multiple defi nitions of TOD which lies 
within the concept of new urbanism. New urban-
ist theory suggests that compact, mixed-use com-
munities are the answer to the suburban prob-
lem. Several academics have adopted their own 
explanations of this new paradigm. One of the 
original and most popular defi nitions of the tran-
sit-oriented concept came from Peter Calthorpe, 
an architect and proclaimed urbanist. Accord-
ing to Calthorpe (Calthorpe 1993), TODs are:

Mixed-use community[ies] within an average 2,000-
foot walking distance of a transit stop and a core 
commercial area. TODs mix residential, retail, of-
fi ce, open space, and public uses in a walkable envi-
ronment, making it convenient for residents and em-
ployees to travel by transit, bicycle, foot or car (p. 56).

In addition, the transportation hub should be locat-
ed in the heart of the neighborhood, within a 400 
meter, or 10 minute walk from residents. This cen-
tral location refl ects the importance of transit in the 
community and in the region as a whole (Picture 1). 
TOD comprises a mix of commercial, residential, 
and institutional developments built to support a 
transportation hub and to encourage non-motor ve-
hicle mobility options, such as biking and walking, 
within the community. A TOD area could encom-
pass a radius of as little as 0.5 miles or as much 
as 1 mile from a transit station (Cervero 2002).

Carlton (2007) presents a rich history of the evo-
lution of TOD tracing it back to as far as Ebenezer 
Howard’s seminal work “Tomorrow: a Peaceful Path 

to Real Reform” (Howard 1898) and “Garden Cities 
of Tomorrow” (Howard 1965). In the succeeding de-
cades, American cities like Boston witnessed what 
may be called as Development-Oriented Transit 
(DOT) with cities increasingly getting divided into 
areas of work and stay. The rise of the motor car aid-
ed this form of development. As cities grew larger by 
the 1970s, streetcars came into being which expected 
suburban dwellers to “park-and-ride.” Systems like 
the Bay Area Rapid Transit (BART) were a prod-
uct of these times and were called as Auto-Oriented 
Transit (AOT). Since these were not able to achieve 
the kind of ridership that were originally envisaged, 
the government started funding research, which 
demonstrated that transit ridership was dependent 
on the intensity of development near transit stations.

Cervero and Zupan (1996) demonstrate that lo-
calized densities around transit systems could 
produce positive synergies. Also, offi  ce uses gen-
erally attracted high numbers of transit users
3 `
While housing near transit, both aff ordable and 
high-end, also off ered synergies. Transit authori-
ties began to see that they could take up the role 
of land developers and guide the type and scale of 
development on land near stations to increase rid-
ership. This was called Transit Supportive Devel-
opment (TSD) and paved the way for TOD later.
` ` `
Transit-oriented development was a response to 
current conditions, a) rising energy prices, b) road 
congestion, c) climate change, d) shrinking house-
hold sizes, e) increasing demand for urban living, 
f) interest in green building and walkable neigh-
borhoods. Home buyers, renters and employers 
are drawn to areas with convenient access to tran-
sit and other urban amenities such as neighbor-
hood shopping and services. At least a quarter of 
all housing demand in the next 20 years will be 
for homes and apartments within half a mile of rail 
transit stations (Austin et al. 2010). This high level 
of demand is refl ected in the prevalence of higher 
rents and land values near transit across the country.

 1.1  What is Transit Oriented 
Development ?
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TOD evolved as a response to the need to provide 
urban residents with an improved quality of life and 
reduced household transportation expenditure. It 
was to be marked by stable mixed-income neigh-
borhoods with reduced environmental impacts and 
real alternatives to traffi  c congestion (Dittmar and 
Ohland 2003). However, as Carlton (1993) puts it, 
TOD soon began to serve real estate development 
and not the other way around. One of TOD’s fore-
most precedents was the garden city of Ebenezer 
Howard where the communities were intended to 
be planned, self-contained and surrounded by green 
belts with carefully balanced areas of residences, 
industry and agriculture (Howard 1965). Master 
plans were made in the 1880s for workers housing 
in the United Kingdom with regulations related to 
the provision of urban amenities like parks which 
were to closely mimic the rural hinterland. These 
regulations also restricted the number of facto-
ry units that could come up near residential units. 
Carlton argues that just as these regulations were 
possible in part due to their being under single own-
ership, TOD relies heavily on design guidelines that 
municipalities can incorporate into zoning codes.

Howard’s garden cities were followed by the in-
dustrial town of Letchworth which had open spac-
es, tree-lined streets, commercial corridor and a 
greenbelt surrounding the town. Rules were put 
into place that encouraged the integration of in-
come groups. Carlton (1993) writes that when 
the railway station was opened in 1913, the sim-
ilarities with Calthorpe’s ideas of TOD became 
evident. Calthorpe’s ideas of TOD were also in-
fl uenced by Raymond Unwin who had once said:

“Streets are not a virtue in themselves. In fact, the less 
area given over to streets, the more chance one has of 
planning a nice town. To be obsessed with the idea of 
planning for traffi  c is a mistake (Unwin, R.; “Colum-
bia University Lectures” found in Carlton, 1993).”

Unwin had a pro-pedestrian, anti-automobile philos-
ophy combined with great regard for natural features 
which he retained and enhanced in the Letchworth 
development. The Letchworth experiment was 
followed by several other examples like Welwyn, 
Wythenshaw and Vallingby which laid emphasis on 

their pro-pedestrian and pro-rail biases. Radburn 
near New Jersey was also an example of natural ro-
manticism. However, after the Second World War, 
the garden city concept was quickly adapted to the 
automobile in several cases which may have caused 
the environment a lot of harm (Carlton 2007).

The Robert Moses versus Jane Jacobs debate on 
automobile-centric planning in New York is well 
documented. Jacobs (Jacobs 1961) argued that 
Howards’ paternalistic design program was re-
sponsible in part for shortcomings of modern plan-
ning. However, till the environmental sustainabil-
ity movement picked up in the late 70s, America 
continued to invest in auto-centric cities. Transit 
agencies which were fl ush with research funds as 
a result of the passage of the Intermodal Surface 
Transportation Effi  ciency Act, 1991 had determined 
that high-density development near stations encour-
aged the use of transit. Environmental groups were 
promoting high-density, pedestrian-friendly neigh-
borhood design as a means to prevent urban sprawl 
and reduce automobile dependence (Carlton 2007).

The TOD agenda fi rst came to the fore with Bay 
Area rapid Transit (BART)2 commissioning a study 
in 1989 to examine the case for promoting high-rise 
housing near transit stations. On discussion were 
issues like “jobs-housing balance” which are to-
day considered elementary when talking of transit. 
Research revealed that those living close to tran-
sit were more likely than others to use BART. The 
result was that high-rise housing with densities of 
70-90 units per acre and ground fl oor retail were 
encouraged in a manner as seen today. Calthorpe’s 
association with Robert Cervero who was a profes-
sor at Berkeley helped the former in suggesting land 
use densities that would help transit ridership. It 
was Cervero who suggested the name “TOD” with 
a need to help build a brand. It was clearly an ex-
tension of the pedestrian pockets concept described 
earlier. They would collaborate with others and de-
fi ne what has come to be known as New Urbanism.

 1.2  The Historical Roots

 1.3  The Beginning
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“We advocate the restructuring of public policy 
and development practices to support the fol-low-
ing principles: neighborhoods should be diverse 
in use and population; communities should be de-
signed for the pedestrian and transit as well as the 
car; cities and towns should be shaped by physi-
cally defi ned and universally accessible public 
spaces and community institutions; urban places 
should be framed by architecture and landscape 
design that celebrate local history, climate, ecol-
ogy, and building practice (Carlton 2007: 20).”

New Urbanism strives to learn from past mis-
takes in order to revitalize metropolitan cities and 
stressed on the need for replicable guidelines based 
on narrow streets, on-street parking, and shops 
near residences with a view to blunt the damage 
done by automobile centered planning. The book 
titled “The Next American Metropolis” (Calthor-
pe 1993) outlined the key components of TOD as:

• Organize growth on a regional lev-
el to be compact and transit-supportive,

• Place commercial, housing, jobs parks, and civ-
ic uses within walking distance of transit stops,

• Create pedestrian-friendly street networks 
that directly connect local destinations,

• Provide a mix of housing types, densities, and costs,
• Preserve sensitive habitat, ripari-

an zones, and high-quality open space,
• Make public spaces the focus of build-

ing orientation and neighborhood activity.

These components were based on plan-
ning principles that were rooted in the eco-
logical movement while advocating aesthet-
ic, pedestrian-friendly and compact built-form.

Today, TODs have evolved in a way that they show 
characteristics that could fi t under any of the fol-
lowing geographic contexts: a) Single-use corri-
dors where residential and commercial (offi  ces or 
retail) uses dominate certain areas and people use 
transit to reach there from the residential areas, b) 
Mixed-use corridors where single or groups of land 
parcels feature multiple uses, c) Neo-traditional de-
velopment as described earlier, where traditional 
countryside settings are reproduced with reduced 

setbacks, narrow streets, small plots and detached 
parking, d) Compact, mixed-use development con-
centrated near transit stops, e) Village concept char-
acterised by single-family homes around a central 
green commons, and f) Purlieu, a development of 
150 acres and 7,000 residents with regulations on 
design (and not land use) regulations (White and 
McDaniel 1999). Contrary to expectations, TODs 
have not really taken-off  in a manner that was ex-
pected. This can be attributed to the either the lack 
of resources or absence of favourable densities in 
the West. Calthorpe (1993) advocated that gov-
ernments spend huge amounts of money in getting 
rapid transit constructed and bringing high-density 
development around the transit stations. The Ameri-
can milieu was not accustomed to the notion of high 
densities, used as they were to sprawling cities that 
could be traversed by car. Factors such as a) freely 
available parking in abundance, b) lack of walkable 
environment around transit, c) low levels of ser-
vice, d) inadequate mixing of land use, e) missing 
housing-jobs linkages, and f) inability of develop-
ment codes to cope with the TOD concept have long 
impeded the growth of TOD in America. The ones 
that exist are not in accordance with what Calthor-
pe and Cervero had advocated (Carlton 2007).

Dittmar and Ohland outline the failure of TOD,
“Somewhere between the conceptualization and 
opening day, many projects end up becoming fair-
ly traditional suburban developments that are sim-
ply transit-adjacent (Dittmar and Ohland 2003)”

TOD versus “eyes on the street”: It is interest-
ing to read the progression of TOD in the light of 
Jane Jacobs’s opposition to the idea of master plan-
ning, which she felt killed the sense of communi-
ty. While Jacobs’ argued for improving the pub-
lic realm through interventions that encouraged 
people and eyes on the street, the “neo-tradition-
al” approach that TOD took was based on a com-
mand-and-control style that was more inspired by 
Howard. Others have pointed out the disconnect 
between Calthorpe’s pro-pedestrian rhetoric while 
accommodating and sometimes encouraging the 
use of motorcars as seen in the light of the pedes-
trian pocket phase that TOD evolved from. Even 
as regional planning agencies promoted TOD, 
nothing was done  to discourage the use of mo-
torcars. This fundamental disconnect between the 
theory and prac-tice of TOD is disconcerting and 
has led to a lot of disillusionment (Carlton 2007).

 1.4  The Present Scenario
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TOD and the role of the planner: Another import-
ant aspect that needs to be discussed is the inability of 
regional planning agencies to make the area around 
transit attractive for the real estate market. If the 
coming of transit were to make peripheral areas of a 
city more attractive than the surrounding hinterland, 
developers would have naturally constructed more 
fl oor space around transit stations. This combined 
with eff ective development codes could have pro-
moted higher densities in such areas. However, such 
evidence is rare. TODs are being conceived as infi ll 
development and more in an incremental approach.

The complexities and risks of TOD: The presence 
of multiple stakeholders with varied interests and 
the collective indiff erence of the real estate market 
towards TOD makes TOD a proposition with great 
risks and more chances of failure than success. The 
probabilities of getting several things like mix of land 
use and jobs-housing are very low but important for 
the success of TOD. This is very diff erent from the 
Utopian garden cities of Howard. Owing to these 
challenges, we have seen only partially successful 
TODs and that too in isolation as against unison. 

Some of these are presented as case studies below.
One of the biggest challenges is that the regulato-
ry framework of most municipalities is not sup-
portive of TOD. It is common for cities to have 
zoning ordinances and land development codes 
designed for automobile-oriented, single-pur-
pose, suburban-scale development. The physical 
requirements of zoning ordinances often prohib-
it the development density necessary for TOD, 
through such provisions as maximums on fl oor 
area ratio (building fl oor area divided by lot area), 
height limitations, minimum front setback of 
buildings, landscaping requirements, lot coverage 
maximums, and minimum parking requirements.

Resolving the confl ict between transit 
node and desirable place :- issues such as in-
creased residential densities or changes to neighbor-
hood character may provoke strong opposition to a 
proposed development, the ‘Not in My Backyard’ or 
NIMBY reaction, unless predicted and catered for 
with careful education and promotion backed up by 

genuine and extensive community consultation pro-
cesses. The tension between node and place refers 
to a station’s dual role as a node in a regional trans-
portation system and its role as a neighborhood. The 
key to balancing the development mix is in under-
standing the station’s role in the transit network and 
metropolitan economy. Stations in predominantly 
residential neighborhoods will require a diff erent 
mix of uses from those that are at transit interchang-
es or major employment centres. The imperative 
for successful TOD of any size or location re-mains 
ensuring the walker has precedence (Curtis 2008).

Parking :- developments where car parking ra-
tios for residents, shoppers and commuters remain 
generous, and private car use continues at former 
levels, will struggle to develop the sense of place 
and community to which genuine TOD aspires. Re-
search results show that TOD parking supply and 
pricing policy seldom are structured to support tran-
sit ridership goals (Willson 2005). Parking policy 
is an important determinant of travel behavior, re-
gardless of proximity to transit (Hess 2001). Crit-
ics argue that parking is generally oversupplied and 
under priced. Researchers have called for reforms in 
minimum parking requirements and the cashing out 
of parking sub-sidies (Shoup 2005; Willson 2000).

TODs degenerating into TAD :- develop-
ment close to transit which is not pedestrian and cy-
clist friendly, fails the walk-ability test (destinations 
within a 10 minute walk), does not include a rich 
mix of uses appropriate to the population it is sup-
posed to serve, is not well served by feeder services 
or connected to larger regional transport networks, 
fails to conform to the expectations from a TOD. A 
development which does not achieve a balance be-
tween residential and commercial uses or utilize and 
expand on existing employment, facilities and social 
capital is likely to not meet its potential (Irvine 2012).

Gentrifi cation :- The general consensus lately 
has been that even as most cities continue to sprawl, 
many young families especially from the middle 
class prefer returning to the central city resulting 
in an increase in demand for housing in upmarket 
neighbourhoods which are usually located around 
newly ordained public transit projects (Garrett and 
Taylor 1999). Scholars agree on the prob-lematic 
shifting of the geography of wealth and employ-
ment from the suburbs to the core city. It is gen-

 1.5  The Challenges
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erally agreed that in the American context, average 
prices for homes near transit may be at least 10 per 
cent costlier than in the suburbs. In the resultant 
competition for housing limited by development 
regulations, invariably those with poor purchasing 
power may get re-placed by the newly arrived rich-
er households through the process of gentrifi cation 
(Davis et al. 2012; Dutzik et al. 2014). This exac-
erbated imbalances in spatial distribution of wealth 
and concentrations of poverty. This fl ies in the face 
of those who advocate for spatial and social equity.

As a result of the above reasons, the low-carbon 
objective of TODs may not be met. Addition-ally, 
it may also result in the exclusion of the low-mo-
bility, low-income groups that were lo-cated on 
the TOD corridor who may be considered captive 
groups for public transit. These groups may then be 
replaced by middle-income or high-income groups 

that already own cars and would be reluctant to use 
public transit in the absence of adequate push fac-
tors in the form of high taxation and fuel prices.
Indian cities face a multitude of issues such as se-
vere congestion; deteriorating air quality; increas-
ing greenhouse gas (GHG) emissions from the 
transport sector; increasing road acci-dents; and an 
exploding growth in the number of private vehicles 
(largely motorcycles). With the urban population 
projected to more than double in the next gener-
ation, the situation could easily get out of control 
and thwart India’s economic development eff orts 
unless remedial measures are soon taken. The state 
of public transport in the majority of Indian cities 
has de-graded over the years. Rising population 
and underdeveloped mass transport has led to a rap-
id rise of personal vehicles, traffi  c congestion and 
an increase in pollution levels. Moreover, the ma-
jority of people do not use public transport simply 
because of the lack of it and inaccessi-bility to the 
transit. Therefore, while augmenting public trans-
port, planning for accessibility is the need of the 
hour. Increased density and improved connectivi-
ty through TOD can help achieve that. But, one of 
the most important reasons for thinking about TOD 
for Indian cities is the recent emphasis on public 
transport at all levels of government (EPC 2012).

Scholars have argued that transport sector in India 
is extremely energy intensive and needs massive in-
vestments in mass transit to quell the rise of private 
motorised mobility (Rizvi 2013; Yedla 2015). Post 
the announcement of mission based programs like 
Jawaharlal Nehru National Urban Renewal Mis-
sion (JNNURM) in 2005, Atal Mission for Rejuve-
nation, and Urban Trans-formation (AMRUT) and 
Smart Cities in 2015, there has been huge empha-
sis on investments in public transport. Transit sys-
tems like metro rail and Bus Rapid Transit (BRT) 
have found their way into many cities including 
Delhi, Mumbai, Kolkata, Chennai. Bengaluru, Hy-
derabad, Ahmedabad, Rajkot, Surat, Pune, Pim-
pri-Chinchwad, Hubli-Dharwad, Lucknow, Kochi, 
Jai-pur, Bhopal and Indore among many others. 
Some of these cities have gone on to leverage the 
huge potential accorded by the massive investments 
in public transit and prepared TOD plans for their 
cities. In western countries, TOD was used for den-
sifying certain areas but in India the cities already 
have higher densities. Hence TOD in Indian cities 
should be looked at as a tool for improving quali-
ty of life and fi nancial means to provide infrastruc-
ture facilities (Petkar and Hamand 2013). India is 
taking steps towards achieving the TOD guidelines 
and designing a well-planned city for its people, 
making itself sustained and pedestrian friendly.

Current debates on TOD in India :- there are 
several debates surrounding the adoption of TOD in 
India. Indian cities have al-ways had high densities, 
especially in the inner core areas. Additionally, the 
level of diversity of use in these areas is also high, 
presenting an ideal case for TOD (Munshi, T. 2013). 
Many of the mainstream debates around TOD have 
centred on the development potential of the ar-eas 
along transit corridors. Aspects such as equity and 
sustainability are unfortunately late en-trants to 
the debate. The National Urban Transport Policy 
(NUTP) of 2006 was a response to the massive is-
sues of congestion and resultant loss of productiv-
ity in Indian cities. While it mentioned progressive 
concepts like “cities for people” and “encouraging 
greater use of pub-lic transport and nonmotorized 
modes,” it also talked of mass transit systems only 
in the con-text of using “land as a resource for fi -
nancing investments” (Ministry of Urban Devel-
opment 2006). It also encouraged cities to pursue 
the integration of land use and transport plans. 

 1.6  Urban India & TOD
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It must be noted that the draft NUTP (2014) stress-
es on TOD as means to bring about high den-sity 
urban growth with a view to promoting high lev-
els of accessibility and shortening trip lengths.

“The Government of India would encourage 
Transit Oriented Development (TOD) with in-
creased [Floor Area Ratio]FAR along tran-
sit corridors with high density of population 
should form a part of planning (2014: 6).”

The report lists TOD as a congregation of housing, 
jobs, shops and other activities around PT stations. 
It exhorts the city planners to “[revise] building 
bye-laws and planning norms… so as to encour-
age high FAR and ground coverage along major 
PT corridors (2014: 7).” Additionally, the reports 
recognises the need for Transportation Demand 
Management (TDM) and control-ling the use of 
personal vehicles in line with the philosophy be-
hind TOD. These are indeed progressive indications 
of the mainstreaming of the concept. The National 
Mission for Sustain-able Habitat (2011) and Sus-
tainable Urban Transport Project (2013) also stress 
on the need for greater integration of land use and 
transport towards achieving sustainability and sig-
nal the government’s keen resolve in this direction. 
The Detailed Project Reports (DPR) for metro rail 
in cities like Kochi (2011), Jaipur (2012) and Pune 
(2013) take inspiration from national policy only 
sparingly as only integration of diff erent modes 
with the metro rail is proposed. Since these reports 
were produced by Delhi Metro Rail Corporation 
(DMRC), the shared emphasis on integration may 
have been common. It is however unclear if planning 
in these cities allows for preparation of TOD plans.

Cities like Delhi have had the lead in the adoption 
of mass transit from the early 2000s.  ere are sev-
eral publications by Institute for Transportation 
and Development Policy (ITDP), Uni-  ed Traffi  c 
and Transportation Infrastructure (Planning & En-
gineering) Centre UTTIPEC, In-stitute for Urban 
Transport (IUT), Environment Planning Collab-
orative (EPC) that discuss in-clusive street design 
in line with the requirements of TOD (EPC 2012; 
ITDP and EPC 2011; UTTIPEC 2009).  ese stud-
ies were undertaken in the light of the massive in-
vestments in urban transport that followed the 
JNNURM funding. Overall, the debates have large-
ly centred on realising the value of land through 
which the metro rail corridor runs and integration 

of private modes with metro stations. Concrete at-
tempts towards preparation of TOD plans through 
development plans or standalone local area plans 
has not been explored in most cities. Among the 
cities where some amount of progress has been 
achieved are Delhi, Ahmedabad and Bengalu-
ru.  ese cases will be explored in detail in part 2.

****
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TOD  LESSONS - INTERNATIONAL & 
LOCAL EXPERIENCES

This Section is compilation of various international 
and local endeavors. The aim of this section was to un-
derstand best practices and criticisms and to help gain a 
better understanding of why and how this concept can 
be rightfully implemented within the Indian context. 
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North American Endeavors :-

 Setting up a TOD fund ; Denver demonstrated a tool 
for encouraging equitable development around new 
investments in transportation. A fund was devised by 
the Offi  ce of Economic Development to take over, 
retain and redevelop properties whose lease were 
to expire soon. These properties were then retained 
or redeveloped as the case may be into aff ordable 
housing. The fund was raised by the city council that 
more than matched the MacArthur Grant of USD 
2.25 million in 2004-10. It helped that the economic 
recession of 2008 had caused a housing market bust. 
This helped in getting more units at a lesser price.

Non-profi t led TOD :- Fruitvale in Oakland is an 
example of how local nonprofi ts can promote com-
munity development around transit stations and in-
tegrate aff ord- able housing, commercial space, and 
social services with public transportation in a way 
that benefi ts local residents. In 1995, the Unity Coun-
cil (a local nonprofi t) spearheaded local residents’ 
movement against BART’s proposal for a multi-lev-
el car parking near the transit station. Subsequently, 
the Unit Council, BART and the City Council were 
able to work together and evolve a proposal for 
what was to be done around the transit station. This 
included aff ordable housing, senior citizen friend-
ly housing and for-sale at market rates housing and 
commercial space to fund the aff ordable housing 
units. There were challenges that were overcome. 
Part of this was to fi nd tenants for the commercial 
space which took a long time. There was not enough 
foot traffi  c to attract commercial use. Secondly, the 
latter part of the project coincided with the housing 
bubble bust in 2008. This delayed the profi tability 
of this venture. The lesson for other cities is to rec-
ognize the interrelated forces at play. It was also of 
great help that the Unity Council had a long history 
of having worked in Fruitvale and could therefore 
easily organize charrettes with the residents easily.

Community benefi ts agreements :- Longfel-
low saw a smaller nonprofi t (Longfellow Commu-
nity Council) working with the com-munity and de-
veloper(s) to incorporate a legally binding contract 
that codifi es commitments made by the developer 
with regards to the benefi ts that TOD projects would 

bring to the area around them. CBAs typically con-
tain provisions related to aff ordable housing, liv-
ing wages, local hiring, environmental justice, and 
resources for community services. Since the com-
munity was concerned about how the development 
would hurt the local character, they made it binding 
that in the newly developed commercial space, na-
tional chains would not be allowed to consume more 
than 70 per cent of the total built-up area. Local busi-
nesses were to occupy at least 30 per cent. Similarly, 
the developer was contract-bound to provide space 
for public art and exhibitions. The process was long 
and it requires a greater amount of eff ort to see if all 
commitments made were going to be met. The key 
was to moderate the expectations of the community.

• Center Commons in Portland, Oregon: The 
Center Commons demonstrates inclusivity at 
multiple levels of income and age. Thereby, it 
ensures that people from all stages of life are 
able to benefi t from the TOD. The 4.9 acre resi-
dential and retail development has senior hous-
ing, aff ordable family housing, day-care facility 
and pedestrian accessibility to the nearby transit 
station. The Portland Development Commission 
which bought the land engaged a master devel-
oper that made aff ordable housing the priority 
and constructed more aff ordable units than re-
quired. Portland provided developers and resi-
dents with property tax abatement, loans, tax 
credits, revenue bonds and 10 year transit-ori-
ented property tax abatement. The neighbors 
to the property were also involved in decision 
making and as a result, a range of housing types,

• income levels, rental/owner ratio refl ecting the 
neighborhood and creation of commercial space 
was achieved in addition to the preservation of 
several large oak trees. However, a criticism of 
the project has been that it was not able do much 
about social barriers as a result of which despite 
the mix of income levels, there is segregation 
among the residents. People be-longing to one 
income group, age or tenure are generally placed 
in one building. If a greater mixing had been 
thought of, things could have been diff erent.

Improved stakeholder powers :- All these 
case studies suggest high-levels of participation 
from the local community and a transit agency 
willing to pay heed and act upon the concerns of 
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the community. The community benefi ts agree-
ment cases in particular require median income 
data and interventions based on such data for fam-
ilies living close to the transit stop. There is also 
reservation in the new de-velopment for people 
earning less than the median income of the area.

Singapore ( Adaptive City ) :- As one of the 
successful models of development, Singapore has 
an effi  cient public transport with some pragmatic 
policies on the TOD implementation. The city has a 
ring radial structure with circumferential MRT rail 
networks and LRT feeder networks with a densely 
built urban centre. It has major and minor sub centre 
nodes with high densities at the intersection of MRT 
lines. Singapore realised its need for a public trans-
port oriented plan when it could no longer expand 
its road infrastructure to accommodate more cars 
and being an island it could not sprawl, moreover 
the Land Transport Authority (LTA) could not tack-
le problems of congestion. Hence, the new transport 
plans address the policies regarding parking, inte-
grating jobs and work places through public transit, 
and co dependence of housing and the expansion 
of LRT and MRT networks. Singapore comple-
ments its public transit with high parking charges 
and replaced its existing scheme of Area Licensing 
Scheme (ALS) by Electronic Road Pricing (ERP) in 
1998. It ‘deducts charges from a stored-value in-ve-
hicle debit card according to time of day and vehicle 
class’ (Barter and Dotson 2013). In addition to this, 
Singapore also has a Vehicle Quota Scheme (VQS) 
that limits annual vehicle registrations through 
an electronic open bidding system with addition-
al supplemental charges for vehicle registration.

The city-state is also reducing its parking require-
ments per square metre in new developments after 
1990s. All the revenue coming from motor vehicle 
tax goes to a consolidated fund used in various sec-
tors including housing and public transport rather 
than going directly to highway projects as is the case 
of United States and many other industrialized parts 
of the world. The urban structure of Singapore fo-
cused on ‘new towns’ integrated and located around 
MRT stops with diverse activities of local shopping, 
other commercial and community services with re-
si-dential populations envisaged to be about 60,000 
to 120,000people in these new towns. About 7 resi-
dential neighbourhoods are grouped around the cen-
tre with schools, community and rec-reation facili-

ties and NMT routes linked to the neighbourhood. 
These locations are safeguarded for development 
which would enhance accessibility and transport ca-
pacity by the MRT. This approach enhanced fl exibil-
ity but has left many of these new town centres unfi n-
ished for a long time (Cervero and Murakami 2007).

One critique of the new towns was the balance be-
tween employment centres and housing where 80% 
of the employed residents in new towns travelled 
to the industrial estates located on the western part 
of the island near the port or in other new towns 
(Barter and Dotson 2013). The integration between 
transport and land use is essential but a balance in 
employment and hous-ing would reduce the neces-
sity to commute. In the new plans, more residential 
units were to be built near employment centres such 
as industrial estates, business parks and commercial 
cen-tres. Despite the changes which allowed fl exi-
bility in still to be identifi ed land uses, it left many 
plots around the MRT stations in new towns vacant.

The integration of local area planning and transport 
has been enhanced sporadically but in the process 
of that integration a human scale built environment 
lagged behind. Although, pedes-trian networks and 
cycling tracks have been provided on all major 
roads accessing the MRT stations, it is adequate but 
basic. More user friendly access to public transport 
supporting the local area movement networks was 
expected in the strategies but a basic infrastructure 
was provided with most focus on other aspects of 
the TOD. Singapore is an interesting case because 
of its geography where it could not no longer ex-
pand its road networks for private vehicles and 
hence focused on an integrated approach to public 
transport and focused on the various aspects ade-
quately and has been improving and mutable in its 
plans while identifying its issues and focusing on 
the strategies accordingly. of its geography where 
it could not no longer expand its road networks for 
private vehicles and hence focused on an integrat-
ed approach to public transport and focused on the 
various aspects adequately and has been improv-
ing and mutable in its plans while identifying its 
issues and focusing on the strategies accordingly.
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Curitiba :- The current BRT system caters to 
more than 1.6million people and accounts for about 
70% of trips every day. The BRT system helped 
the city in reducing its air pollution tremendously; 
lowered traffi  c jams and lowered per capita cost 
on transport. The NMT network currently consists 
of 150km of bikeways with bicycle parking and 
with most major roads having walk-ways. It is an 
essential part of implementation of BRT as unsafe 
walkways and bicycle tracks would discourage the 
citizens to access the BRT. Curitiba has a trinary 
system where BRT routes run in one roadway in 
the center with private vehicles on either side and 
2 roads on either side of the main corridor cater to 
private vehicles. It has 5 major “structural axes” 
which has the trinary system and caters to high 
density land use along the roads with feeder lines 
connect-ing the main corridors. The buildings fac-
ing the transit corridors need to be high rise with 
mixed building use which means they need to have 
at least half the ground fl oor and second fl oors to 
be of commercial use. Beyond the private vehicle 
roadway, residential areas are zoned and taper down 
in density as the distance increases from the main 
transit corridor. Curitiba controls the use of private 
vehicles by expensive off  street parking around the 
main corridors and limited on-street parking in lo-
cation and duration; some of the central areas are 
also closed off  for private vehicles to a degree.

The idea of a minimum density in buildings is 
easily implementable in Ahmedabad as it is al-
ready accommodating high FSIs along the BRT 
corridor. Some of the transit supportive hous-
ing policies include a ‘buy up’ for developers 
who can build two extra fl oors of residential
Buildings by contributing to a low income housing 
fund which are granted to residential parcels in the 
ZR4, ZR3 and ZR2 zones which lie within walking 
distance of the transit way. These “buy ups” are of-
fered at 75% of the market value of the extra build-
ing area provided. Through this fund the city has 
housed 20,000 low income families within walking 
distance of the transit corridor over a period of 25 
years. The high density housing being built within 
the transit corridor is not aff ordable for low income 
housing because of increasing land prices, the city 
bought one of the last largest plot within its lim-
its and gave land to the people to build their own 
houses. These people were provided a deed, a pair 
of trees and an hour with the downtown architect. 
This plot also had a BRT station within it ensur-

ing connectivity for the citizens residing there. It 
is an interesting response to the market which can 
work in Ahmedabad because of similar scenarios. 
The housing board in Ahmedabad has land parcels 
around the transit corridors or parcels within its 
city limits to ensure housing for low income fam-
ilies within walking distance of these corridors.

These land parcels could be dedicated to such low 
income housing which will essentially in-crease the 
ridership of BRT in Ahmedabad. Special property 
rights were provided in the city center for heritage 
buildings to sell their property rights to other parts of 
the city and developers would receive inducements 
if they built it on the transit corridor. This is similar 
to the concept of TDR in the Indian context to sell 
underutilized FSI to other parts of the city which 
can further ameliorate if it could be sold within the 
transit corridor. Other land use integration involves 
‘zoning reforms, pro-development tax policies, as-
sistance with land assemblage, and supportive in-
frastructure investments’ (Cervero and Dai 2014). 
The land use planning is done in a way that high-
er density is concentrated near the corridors with 
more commercials and decreasing density along the 
feeder. The system has a stimulating mix of con-
trols and incentives integrated with the trinary road 
system catering to the transit corridors. In context 
to the Indian scenario, the fi nances of Latin Amer-
ican city have a very similar condition to Indian 
cities’ local gov-ernments and with minimal loans 
and funding coming from cross subsidizing and fuel 
sur-charges within the city, Curitiba managed to 
make the BRT system with 1.5 million dollars per 
kilometre. One major consideration within project 
implementation is participation from devel-opers as 
well as citizens from lower income families. Peo-
ple have a sense of pride for their transit systems 
in Curitiba and this to achieve in India seems to 
us as a challenge but can be achieved if consider-
able amount of valuable participation takes place.



TOWARDS AN INCLUSIVE & LOW CARBON TOD 

Queensland :- Land use planning in Queensland 
comes under the aegis of the state government and 
not under the local bodies of cities like Brisbane. This 
is in accordance with the provisions of the Sus-tain-
able Planning Act, 2009. Queensland makes no dis-
tinction between rail services and bus services as 
anchors for TOD. Local bodies make Local Growth 
Planning Schemes (LGPS) that a) identify the stra-
tegic outcomes for the area, b) include measures that 
facilitate achieving the strategic outcomes, c) iden-
tify the preferred growth pattern, d) coordinate and 
integrate community, state and regional interests, 
and e) include a local government infrastructure 
plan (LGIP). These planning schemes are reviewed 
every ten years (Queensland Government 2017).

TOD in Brisbane is guided by a set of principles 
drawn from its regional plans. The regional plans 
encourage local government planning to allow for 
a mix of land uses that generates high demand for 
public transport within 400 to 800 meters of stops 
or stations in high-frequency transit corridors. They 
also advocate that cities adopt the principles listed 
in Table 2 to facilitate TOD especially in the state 
of Queensland. The Queensland Government has 
focused on TODs as a means to infl uence trav-
el behavior to shift from car-based travel to more 
sustainable modes of transport. To quantify the ex-
tent of needed shifts in travel, in 2006 a ‘typical’ 
individual in SEQ made 2.5 walk/bicycle trips, 1.5 
trips using public transport (e.g. bus, train, ferry), 
and 21 trips using the car in an average week. In 
contrast, the targets in SEQ for 2031 are to: (a) 
double the share of active transport trips (such as 
walking and cycling) from 10 per cent to 20 per cent 
of all trips; (b) double the share of public transport 
from 7 per cent to 14 per cent of all trips, and (c) 
reduce the trips by private motor vehicles from 83 
per cent to 66 per cent (Kamruzzaman et al. 2014).

The Queensland Government is aiming to develop 
six types of TODs in Brisbane namely, city centre, 
activity centre, specialist activity centre, urban, sub-
urban and neighbourhood. TOD around the Bris-
bane BRT network can be classifi ed in three cate-
gories. First, the busways are serving existing areas 
that had many TOD characteristics, but lacked a 
dedicated transit con-nection. Second, the busways 
are serving as a catalyst for new, green fi eld devel-
opment near stations. Finally, the busways are cat-
alysing urban infi ll, including signifi cant air rights 
devel-opment. Most of this TOD activity has been 

market-driven, with little encouragement by the 
government. Recently, however, the government 
has begun actively promoting TOD in the busway 
station areas (Breakthrough Technologies Insti-
tute 2008). Key factors determining the ability of 
bus-based transit to spur development were perma-
nence; rider demographics; parking availability and 
parking restraints; transit agency TOD capabilities; 
urban density; noise and pollution; frequency and 
speed; and bus stigmatization (Currie 2005, 2006).

Kamruzzaman et al. (2014) conducted a study on 
developing typologies of neighborhoods with re-
spect to TODs and their eff ectiveness. Unlike oth-
er international studies which are often not devel-
oped on the basis of quantitative fi ndings and rely 
on generalized geographical approaches with little 
scientifi c support, this study based on built environ-
mental indicators arrived at some interesting con-
clusions. Residential type of TODs are more homo-
geneous neighbor-hoods, whereas activity center 
type of TODs are more socially and commercially 
diverse communities. Neighborhoods with more ed-
ucated residents are less likely to be supportive for 
activity center types of TODs. Neighborhoods with 
disproportionately younger aged residents are more 
likely to be supportive of activity center types of 
TODs. Neighborhoods with larger sized households 
are good candidates for potential TODs. Neighbor-
hoods with fewer private dwellings are good candi-
dates for activity centre types of TODs. Residential 
areas where more than 15 per cent of residents do 
not own private vehicles are suitable for both res-
idential TODs (15-18%) and activity centre TODs 
(>18%). Evidence indicates that residential TODs 
and their residents will engage in travel some-
what diff erently than residents in an activity cen-
ter type of TOD. The study also argues that long 
term strategic planning needs to account for poli-
cy indicators like public housing in order to inform 
TOD design indicators like density and diversity.

Yeerongpilly TOD :- Yeerongpilly is located to the 
south-west of Brisbane’s central business district. 
The TOD site is located on state government’s land 
with an area of 14.6 hectares and is dominated by 
heritage listed buildings. The site is bounded to the 
north by the Brisbane River. The designated TOD 
site is isolated to its south and east by power ease-
ments, road and rail infrastructure. Yeerong-pil-
ly rail station is connected to the site by an over-
pass (Picture 15). To the west lies the second part 
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of the TOD—the Queensland Tennis Centre com-
plex and apartments built by a major developer 
(Searle et al. 2014). The Yeerongpilly TOD plan 
aims to a) promote economic activity through de-
velopment, b) achieve a compact urban form and 
diversity of housing, c) reduce car dependency, 
and d) create a livable community and desirable 
spaces (Queensland Government 2016: 20). The 
TOD plan (Picture 16) has the following features

The mixed-use core incorporates a mix of 
uses including offi  ces, shops and apartments.

A lively shopping and dining precinct ex-
tends through the center of the site.

Access to the Yeerongpilly TOD site is 
improved with traffi  c signals improv-
ing pedestrian crossings and traffi  c fl ow.

Low-rise (2 to 3 storey) apartments and town-
houses provide a mix of housing options and 
a transition to established residential suburbs.

The park providing connectivi-
ty for pedestrians and cyclists only.

Existing heritage buildings are retained and 
the associated curtilages are incorporated into 
the public realm and open space network.

Direct, safe and clear pedestrian pathways connect the 
Yeerongpilly railway station and Queensland Tennis 
Centre through a series of public plazas and open spaces.

Commercial and retail development is lo-
cated close to the railway station and pro-
vides activity around the public plaza.

Extensive parkland accommodates storm 
water treatment as well as allowing a 
range of recreational activities to occur.

Pedestrian and cyclist pathway connects the open 
space with the Brisbane River. Isolated traffi  c signals 
have been confi rmed in place of a shared zone to pro-
vide additional safety for pedestrians in this location.

Attractive and safe local streets provide ac-
cess for pedestrians, cyclists and vehicles.

Medium-rise (4 to 9 storey) mixed-use residen-

tial development provides a transition be-tween 
the surrounding low-rise residential, high-rise 
development in the south of the site and the Ten-
nyson Reach development west of the site.

A gradual stepping of building heights also 
maximizes views to the central open space, 
Bris-bane River and the Brisbane CBD.

High-rise (9 to 12 storey) mixed-use residen-
tial development is located in the south of the 
site away from the railway corridor, taking ad-
vantage of parkland and river views. Build-
ing designs minimize impacts of noise, dust 
and vibration from nearby transport routes.

Opportunities for future expansion are con-
sidered (Queensland Government 2016)

The Yeerongpilly plan benefi ted from a supportive 
governance arrangement with involvement of the 
state. The 15 acre land adjoining the transit sta-
tion is owned by the state which helped the speed 
of the project. However, one of the challenges to 
this TOD achieving completion is that the market 
does not view the project with the same enthusi-
asm as the Queensland government. As a result, 
there is little demand for shops and other business-
es. Searle et al (2014) opine that special planning 
and governance arrangements that reduce planning 
controls over development can greatly assist TOD 
delivery. Policy issues arising from the need for 
property amalgamation to produce the large sites 
needed for economic development are complex 
and hinder the progress of the project. The state 
could compulsorily acquire strategic parcels of land 
where these would allow development to proceed. 
However, this is a political quagmire. They also 
opine that the planning ideal of mixed-use TODs 
may not be economically viable in smaller centres. 
Plan requirements for minimum percentages of 
commercial development in such TODs might ac-
tually deter developers who are only able to make 
development economic if it is entirely residential.
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Per-capita vehicle travel tends to decline when the 
following are achieved, a) population and jobs den-
sity is high and concentrated in compact activity 
centres, b) a mix of land use, c) con-nected street 
networks that support pedestrian and cyclist move-
ment, d) safe and attractive streets that accommodate 
pedestrians and cyclists where buildings are con-
nected to footpaths and not setback from the park-
ing lots, e) traffi  c speeds are reduced using traffi  c 
calming measures, f) competitive transit system that 
is well integrated with high-density development 
within 500 m (walkable distance) of transit stations 
(VTPI 2008). Since private vehicles con-tribute in a 
major way to emissions of air pollutants like partic-
ulates, ozone and other organic compounds. There-
fore, TOD can help restrict the ill-eff ects of rapid 
motorization. Additionally, TOD can help a) encour-
age effi  cient use of public transport and urban infra-
structure, b) reduce costs related to urban conges-
tion, c) revitalise local economies of urban districts, 
d) increase property values, e) increase physical ac-
tivity of residents as a result of increased proximity 
to commercial centres, greens paces and schools.

Diverse communities and TOD :- TOD liter-
ature talks about achieving community diversity as 
a means to achieving successful TOD. The State of 
Queensland (2010b) defi nes a diverse TOD commu-
nity as one where people with diverse demographic, 
socio-economic, cultural and employment charac-
teristics live in a harmonious manner. There is no 
consensus on the ideal mix as has been discussed 
earlier. It depends on the area and the changing dy-
namics of the area. Earlier research has proved that 
diverse TOD communities can help achieve social 
and economic benefi ts. Social disadvantage when 
concentrated in small pockets can be problematic. 
This is especially true when redevel-opment and 
infi ll occur in a neighbourhood owing to the com-
ing of transit. Therefore, planning agencies need 
to ensure a combination of land use, investment 
and community development strategies. Diverse 
TOD communities can be achieved through a) ur-
ban form, b) housing mix and design, c) economic 
development, d) provision of community facilities, 
e) community de-velopment, and f) community 
engagement. It is seen that revitalisation of histor-
ic core cities leads to a decline of diversity owing 

to gentrifi cation. Long-term investments in social 
housing, improving infrastructure, incentivising 
local businesses and eff orts towards facilitating in-
tegra-tion of incoming communities into existing 
ones needs to be taken to counter these. In order to 
promote community diversity, the following fac-
tors are said to be most infl uential: a) urban form 
and land use, b) housing, c) access to diverse jobs 
and retail diversity, d) social infrastruc-ture, e) im-
proved access and movement, f) open spaces, rec-
reation and improved public realm, g) communi-
ty engagement, and h) community development.

• Urban form and land use :- Community di-
versity can be supported through developing 
transit stations as hubs for the local communi-
ty. These can be in the form of common facil-
ities or opens spaces. Strong physical linkag-
es need to be established between the existing 
neighbourhoods and the hubs. Clusters of res-
idential areas with shared access to commu-
nity facilities and visual relief need to be dev-
el-oped. Design can help in ensuring that the 
access to such shared facilities remains open 
for all and their legitimacy is ensured. Land 
uses that are compatible with each other must 
be put in close proximity with each other.

• Housing :- Research suggests that by provid-
ing a range of dwelling unit sizes, diff erent 
types of housing and tenure and by ensuring 
fl exibility of design, it may be possible to at-
tract and retain a wide variety of residents in 
the TOD. This helps keep the diversity of the 
local economy as service-providers like plumb-
ers would be able to live within the close prox-
imity of those that would need their services. 
TOD regulations could make it a requirement 
for developers that a certain proportion of the 
new units must be two-bedroom or lesser. The 
government could provide funding mecha-
nisms to help developers provide aff ordable 
housing in TOD. Also, regulations could ensure 
that a certain proportion of new units in TOD 
area are suitable for diff erently-abled or aged. 
Design could be used to ensure easy access to 
open spaces and forced interac-tions between 
people belonging to diff erent socio-econom-
ic groups. Streets must be humanised with a 
multi-use character fi t for use by people be-
longing to diff erent backgrounds and abilities.

 2.2 Positive Lessons
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• Access to diverse jobs :- Research shows that 
TOD is often accompanied by the replacement 
of local low-value busi-nesses by high-value 
retail chains. This leads to homogenization of 
economic opportunities which does not augur 
well for the success of TOD. The local body will 
need to engage with the existing community to 
develop local strategies, stimulate investments, 
negotiate strategic offi  ce locations and retain lo-
cal businesses. Additionally, land use measures 
can be used to generate building footprints of 
varying character that can support businesses of 
diff erent scales. Housing that encourages home-
based businesses will also be ideal to stimulate 
local economy and provide more opportunities 
for those from the neighborhood and beyond.

• Social infrastructure :- Social infrastructure 
like schools, hospitals and gardens encourages 
people to take part in community life, builds 
belonging, reduces social isolation and meets 
basic needs. TOD places a premium on private 
space. Social infrastructure could potential-
ly help communities in adding value to their 
lives by use of shared facilities for community 
purposes. These need to be provided in a man-
ner that they are convenient, multi-use, fl exi-
ble, easily accessible and economically viable.

• Improved access and movement :- By provid-
ing an easily accessible TOD precincts, the com-
munity will fi nd it comfortable to negotiate the 
public realm. Direct, attractive, safe pedestrian 
and cycling linkages with great sign-age need 
to be provided. This would incentivise even the 
low-income groups in living close to transit. In-
ter-modal transfers should be made convenient 
by design. Those that have special needs must 
be able to move around in a convenient manner.

• Open spaces, recreation and improved pub-
lic realm :- The quality of the public realm is 
determined by its availability, diversity, utility 
and meaning to users. Such spaces help people 
come in contact with not only nature but also 
people from groups that they would not nor-
mally identify themselves with. Safe, conve-
nient and equitable access to places of vitality 
are essential to ensure the welfare of the com-
munity. The public realm must be designed in 
a manner that prioritises pedestrian and cy-
clist over the automobile. Flexible and versa-

tile spaces that could host a variety of uses are 
needed. There must a physical and visual access 
to nature. Open spaces must be easy to access 
and completely safe for various user groups.

• Community engagement and development 
:- Only a high degree of engagement with the 
community can ensure a sense of ownership 
and belongingness among the community. 
TOD plans and outcomes must be shared with 
the di-verse stakeholders and feedback sought 
and acted upon. A collaborative approach that 
har-nesses the wide range of skills available in 
the local community can help the TOD. Long-
term commitment to the idea of engagement 
must be shown and accompanied by a fl exi-
ble planning framework. The process must be 
open and accountable and should help develop 
the capacities of the local community mem-
bers. TOD plans must foster local community 
cultural values and their expression through 
the creation of accessible public spaces. A 
fi ne-grained street network would add a lot to 
the complexities of the area thereby making 
it diverse and interesting. In-volve local com-
munities in seeking solutions to local prob-
lems and regulating anti-social be-haviour.

Equitable and inclusive TOD? :- There ap-
pears to be a great syntaxical variety in how liter-
ature refers to equity aspects of TOD. Some like 
Soursourian (2010) have referred to the this de-
velopment as equitable TOD (eTOD) while some 
others have referred to aff ordable TOD (aTOD). 
Greg LeRoy writes that “the benchmark for prox-
imate aff ordable housing is median monthly rent 
or median monthly mort-gage debt service that 
does not exceed 35 percent of the median work-
place wage or salary, which is computed exclu-
sive of the highest 10 percent of salaries. Housing 
costs are derived from either the municipality in 
which the workplace is located”(Soursourian 2010: 
16). An altogether diff erent set of people have 
referred to what is called as inclusive TODs.

In order to achieve an equitable and inclusive 
TOD, literature points towards achieving a) re-vi-
talization and intensifi cation, b) neighbourhood 
preservation, and c) access and connectivity. Ta-
ble 1 below shows approaches that can contribute 
towards making a TOD more inclusive. These are 
essentially a combination of the neo-traditional ap-
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proach advocated by Calthorpe (1993) - in postu-
lating the pedestrian pockets and later TOD - and 
the more humane approach advocated by Jane Ja-
cobs (1961) in imagining a liveable neighbour-
hood that displays a strong sense of community.

TOD is in a position where it can help the low-in-
come and middle-income groups in accessing em-
ployment, recreation and health services. TOD can 
also help bring investment and renew inner city ar-
eas that have borne the ill-eff ects of economic and 
planning neglect. However, it is seen that TODs 
help high-income communities, many of whom 
are interested in moving back into the city cen-
tres from the suburbs. The commercial success of 
TOD depends to a large extent on the spike in land 
price that follows its announcement and later im-
plementation. This spike in land prices allows the 
implementing authority to fund infrastructure pro-
vision in the receiving area by charging higher land 
development fee/tax. The improvement in the area 
sub-sequent to the coming of TOD attracts richer 
communities who then price out lower and mid-
dle income communities already living in the city 
centre. As a result, the lower and middle income 
communities are forced to move to the peripheries, 
far away from jobs and transit. The TOD therefore 
may disrupt instead of helping these communities 
who are more likely to use transit in the fi rst place.

As mentioned earlier, while many Indian cities 
have invested in mass transit systems like BRT and 
metro rail, not many have adapted the concept of 
TOD. This, despite the presence of enabling fac-
tors like density and diversity of activities, espe-
cially in the inner core areas of cities. Even in the 
cities where there has been talk of TOD, progress 
has been tardy. Delhi has made some progress and 
its master plan has an entire section dealing with 
TOD provisions (UTTIPEC 2012). Ahmedabad 

has delineated Transit Oriented Zones (TOZ) as 
part of the de-velopment plan and is in the pro-
cess of preparing detailed Local Area Plans (LAP). 
Bengaluru has prepared some and is in the pro-
cess of preparation of Station Area Plans (SAP).

Delhi :- The National Capital Territory (NCT) is 
located at the core of the National Capital Region 
(NCR). It has a population of 16.32 million with-
in the NCR which has a population of 45.2 million 
(Registrar General of India 2011). NCT Delhi is 
highly urbanized with 93.18 percent of its popu-
lation living in urban areas as against the nation-
al average of 27.81 percent. During 1991-2001, 
the urban population of Delhi increased at 3.87 
percent annual growth rate. This rate of growth 
of population stabilized to around 1.8 percent in 
the next decade. The 2021 Master Plan for Delhi 
(2005) is currently in force. It was prepared by the 
Delhi Development Authority (DDA) under the 
provisions of the Delhi Development Act 1957. It 
sits within the larger context of the 2021 Nation-
al Capital Region Plan (2013) prepared by the Na-
tional Cap-ital Region Planning Board (NCRPB) 
which was formed under the NCPRB act of 1985. 
As indicated in Table 5, the DDA is in charge of 
the preparation of the master plan and TOD plans.

The Delhi Master Plan defi nes TOD as “any develop-
ment, macro or micro that is focused around a transit 
node, and facilitates complete ease of access to the tran-
sit facility, thereby inducing people to prefer to walk 
and use public transportation over personal modes 
of transport” (WRI 2016). DDA identifi es TOD as

“Key for low-carbon, compact development with 
mixed land use that allows for optimized develop-
ment along transit corridor. TOD increases den-
sities and places high-rises along the transit cor-
ridors to accommodate a wide variety of uses. 
It is an ideal tool for governments to address in-
clusivity by citing minimum caps for housing for 
various segments. With the policy capturing the 
essential elements of mixed-use development, 
non-motorized transport and pedestrian priority, 
and encouraging a walk-to-work culture, Delhi in 
particular is looking at TOD as a solution to its 
mobility and air quality challenges by developing 
the areas around metro stations.” (WRI 2014: 5)

 2.3 Indian Experiences
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The stress on inclusivity, sustainability and public 
health is evident in the words quoted above. Apart 
from a dedicated chapter in the master plan for TOD, 
a TOD manual that looks at the Delhi TOD policy1 
and helps in the interpretation of regulations was 
developed by UTTIPEC and WRI (UTTIPEC 2012; 
WRI 2014). The TOD policy exempts the following 
areas, namely a) Lutyen’s Delhi and Chanakya Puri, 
b) Civil Lines area, c) Areas under ASI, d) Zone-O, 
and e) Low-density residential areas notifi ed by 
DDA. picture 3 shows the metro rail net-work in 
Delhi and TOD zones around the transit stations.

The UTTPEC document on TOD policy advocates 
the adoption of TOD through its principles: a) NMT 
friendly environment, b) connectivity and network 

density, c) multi-modal inter-change, d) inducing 
modal shift, e) placemaking and ensuring safety, and 
f) high density, mixed use, mixed income develop-
ment near stations. In terms of redevelopment, the 
policy advocates the redensifi cation of low density 
areas and redevelopment of other developed areas 
in addition to the infl uence zone along MRTS cor-
ridor shown above. About 500 m wide belt on both 
sides of centre line of the existing and planned/ap-
proved MRTS Corridors is designated as Infl uence 
Zone which has been identifi ed in the respective 
Zonal Development Plans, along with stations. En-
tire approved plan of a TOD integrated scheme will 
be included in the zone if more that 50% of the plan 
area falls inside the infl uence zone. Higher FAR and 
height can be availed through the preparation and 
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approval of comprehensive TOD integrated scheme. 
Wherever height is restricted by any regulatory 
authorities like AAI, NMA; in order to enable the 
DE to utilize the permissible FAR, a relaxation in 
ground coverage and setbacks, without compromis-
ing the green public open space of 20%, in such TOD 
integrated scheme shall be allowed (WRI 2014).

Amalgamation and reconstitution of the plots for 
planning purpose is permitted in all redevelopment 
schemes, including TOD. In order to participate 
in TOD, individual/ group of owners may need to 
partner with other adjoining land owners/ proper-
ty owners to form a Developer Entity (DE), and 
prepare a single contiguous scheme of minimum 1 
Ha. The main building facade shall face the pub-
lic street without setback and an active frontage to 
facilitate visual surveillance of streets. There is no 
minimum active frontage requirement when RoW 

is ≤12 m. Active frontages include arcades, shop-
fronts, entrance doorways, access points, entry/ex-
its and transparent windows of active areas facing 
the main street. Commercial frontages shall have 
minimum 50% transparency at ground fl oor level.

For any integrated scheme, a max. FAR of 400 and 
a maximum density of 2000 persons per hectare 
(ppHa) i.e. approx. 450 du/ha is permissible. The 
entire amalgamated plot will be considered for 
calculating the FAR and density. FAR utilization 
shall not be less than 200. Mandatory EWS FAR 
of 15% over and above the maximum permissible 
FAR shall be applicable. In all integrated schemes, 
a minimum of 30% of overall FAR shall be man-
datory for Residential use, a minimum 5% of FAR 
for commercial use and minimum 10% of FAR 
for community facilities. At least 50% of the total 
FAR shall be as per ZDP use. See graphic below.
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In TOD zones, the permissible ECS2 (Permissible 
Equivalent Car Spaces) per 100 sq m of fl oor area 
is 1.33. Additional parking may be created within 
integrated schemes only as paid, shared parking 
facilities accessible to general public at all times. 
20% of the area of the amalgamated plot in TOD 
integrated scheme (TODIS) of 4 Ha and above, 
shall be designated as green Public Open Space 
which shall be designed, developed and maintained 
by the DE/agency and will remain un-gated and 
open for general public at all times, failing which it 
will be taken over by Public agency. In addition to 
the above, at least 10% of plot area shall be in the 
form of Green/ Recreational area for the exclusive 
use that includes circulation and common areas.

Criticism :- TOD policy and EIA provision does 
not harmonize with each other. Green areas for 1 
hectare plots falling in TOD zones, Parking ECS 
for TOD plots is less compared to the pro-visions 
prescribed in construction manual of EIA. EIA pro-
visions needs amendment for incorporating TOD 
concept provisions so that TOD projects can be 
facilitated for implementation. Though it is men-
tioned in the policy that adequate space for IPT, 
Bus, private bus, truck and commercial parking 
must be provided for all layout plans, the policy 
does not provide for or mention any standards that 
may be referred for making such provisions. The 
policy does not specify that the social infrastructure 
ought to compliment the larger catchment area or 
neighborhood and the missing services need to be 
provided. Setback: Of the area taken up for devel-
opment as integrated scheme, at least 20% of land 
shall be used as un-gated constructed roads/ circu-
lation areas for common use versus Setback to be 
handed back to local body as public roads (at least 
20% of plot/scheme area): should this 20% pub-
lic road area be restricted to the setbacks only. To 
what extent can the basement be utilized for parking 
purposes when there is zero setback (WRI 2016).

Ahmedabad :- is the largest city in Gujarat with 
a population of 5.57 million in an area of 450 square 
kilometers (Registrar General of India 2011). The 
Ahmedabad Municipal Corporation (AMC) was 
established in 1950 under the Bombay Provincial 
Municipal Corporation (BPMC) Act, 1949. In the 
year 2008, around 180 square kilometers in the 
west and 80 square kilometers in the east were add-
ed to the city, bringing the total area of the city to 

450 square kilometers. Apart from the area under 
AMC, growth centers of Kalol, Dehgam, Sanand, 
Mehmedabad and Bareja, 169 villages fall within 
the jurisdiction of Ahmedabad Urban Develop-
ment Authority (AUDA) which is responsible for 
planning and development functions in its juris-
diction. As of 2011, the area within AUDA’s juris-
diction has a population of 6.35 million in an area 
of 2,433 square kilometers. Currently, the 2021 
Comprehensive Development Plan (Second Re-
vised) (Ahmedabad Urban Development Authority 
2013; AUDA 2013a, 2013b) is in force. It presents 
immense opportunities for inner city densifi cation 
and compact development centered on the BRT net-
work in place and proposed metro rail alignment.

While the base FSI in Ahmedabad is 1.8, a 400m 
wide band around the BRT network and proposed 
metro rail is termed as Transit-Oriented Zone (TOZ) 
and allowed higher FSI of 4 and the central busi-
ness district in close proximity to the two networks 
is allowed a much higher FSI of 5.4 (Picture 6). 
These areas currently consume an FSI of less than 
one on an average (Ballaney et al. 2013). In order 
to realize an FSI of 4 or 5.4, these areas will re-
quire rapid infi ll development. Gujarat has already 
in place a progressive land pooling mechanism in 
the form of Town Planning Schemes (TPS) through 
the landmark Gujarat Town Planning and Urban 
Development Act, 1976 (Ballaney 2008; Ballaney 
and Patel 2009; Deuskar 2011; Nallathiga 2010). 
The TPS mechanism has been used in the provision 
of serviced land for development, especially in the 
urban periphery of Ahmedabad and other towns of 
Gujarat. While this mechanism has largely worked 
in the peripheral area, there has been some criticism 
on the socio-political dimensions of this mechanism 
especially when seen in the context of realization 
of new ventures like smart cities (Datta 2015).

There have been reservations on how to use this 
progressive mechanism in inner city areas for re-
development of existing areas. The recent amend-
ment to GTPUDA, 1976 allows for preparation 
of local area plans to address this lacuna (TCPO 
2013). The Ahmedabad Urban Devel-opment Au-
thority (AUDA) has commissioned planning fi rms 
to prepare Local Area Plans (LAPs) for the areas 
that come under the TOZ. Some of these plans have 
been prepared and public opinion sought on them. 
These are currently pending with the state-lev-
el planning agency for approval. We have not yet 
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managed to scrutinize these plans but hope to do 
so at the earliest. The LAP for the Central Busi-
ness District (CBD) seeks the implementation of 
local area plan with part of the front margin used 
for pedestrian movement as part of the public do-
main. Connectivity within two buildings in the 
same block is sought to be enhanced. New pedes-
trian walkways are allowed within the block. Shar-
ing of underground parking facilities is encouraged.

Bengaluru :- the largest city in Karnataka and is 
the fourth most populous city in India with a pop-
ulation of 8.43 million and area of 741 square ki-
lometers. It is administered by the Bruhat Benga-
luru Mahanagara Palike (BBMP). It forms part of 
the Bangalore Metropolitan Area (BMA) which has 
a combined population of 8.49 million and area of 
1,320 square kilometers. The Bangalore Develop-
ment Authority (BDA) is responsible for planning 

and development functions in BMA. Its stated vi-
sion is to ‘plan, regulate, control, monitor and facil-
itate urban development in BMA, to ensure sustain-
able and orderly growth’ (Bangalore Development 
Authority 2015). The BDA uses the 2015 Revised 
Master Plan for Bangalore (2007) to regulate and 
facilitate urban development in the area under its 
jurisdiction. In addition, the Bengaluru Metropol-
itan Region Development Authority (BMRDA) 
plans and coordinates development in the Bengal-
uru Metropolitan Region (BMR) measuring 8,005 
square kilometres comprised of Bengaluru urban, 
Bengaluru rural and Ramanagara districts As of 
2011, some 10.70 million people live in the BMR. 
The BMRDA aims at integrating development in 
the BMR through the 2031 Revised Structure Plan 
(2013). Planning in areas outside the BMA is un-
dertaken in accordance with the provisions of the 
Karnataka Town & Country Planning Act, 1961.
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The new master plan is under revision and is said to 
have provisions in the form of TOD policies. How-
ever, these are not yet in the public domain. Till the 
new plan comes into fruition, the Revised Master 
Plan of 2015 is in play. A notifi cation from the Kar-
nataka Urban Develop-ment Department (No.UDD 
93 MNJ 2008) was passed in 2009 stating that the 
maximum permissible FAR is increased to 4 for all 
land uses with the exception of Traffi  c and Trans-
portation Zone within a distance of 150m from the 
outer edges of the Metro Station (Picture 9). How-
ever, it does not prescribe any change to the other 
regulations of the RMP 2015. The current regula-
tions fail to address the issues that accompany the 
transformations brought on by the introduction of 
the metro system and the UDD notifi cation itself. 
Since each of the areas through which the metro 
line passes diff er from the rest in many aspects, 
they have responded diff erently to the transfor-
mations triggered by these developments. Hence 
a blanket rule cannot be applied to all areas with-
out assessing their potential and limitations in sup-
porting these new developments (Embarq 2014).

The existing uses around the metro stations are di-
verse and of varying densities. Very few stations 
will be able to accommodate additional density. 
Institutional uses, large commercial uses, large 
industrial uses and existing older commercial ar-
eas will remain. Depending on the station, the 
opportunities for densifi cation of land uses and 
transportation connectivity will vary and in some 
cases will be very limited (Picture 10). The pub-
lic transport, feeder services, walk-ability and ac-
cessibility around these metro stations are yet to 
be developed for overall transportation connectiv-
ity (Nagaraj 2013). Additionally, the Directorate 
of Urban Land Transport and Embarq India have 
come out with development control regulations 
for station areas, an example being the one for In-
diranagar Metro Station area. These plans present a 
critique of the UDD notifi cation mentioned above.
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Criticism: 

• Incompatibility with smaller plots: An FAR 
of 4 translates to a building height of at least 
5 fl oors (15m). As per existing regulations, 
for buildings taller than 11.5m, the setback in-
creases with the addition of every fl oor. This 
results either in the decrease of the building 
footprint to impractical extents or under-utiliza-
tion of the FAR due to the restricted height the 
building should be limited to in order to avoid 
reducing its ground coverage. This issue is 
faced by 92% of the plots in Indiranagar which 
are smaller than 1000sqm (Embarq 2014).

• Lack of light and ventilation: While the max-
imum FAR limit of 4 can be achieved by most 
plots by adding two or more fl oors and main-
taining the existing setbacks, it will create a 
series of tall structures with very little space 
between the buildings due to which suffi  cient 
natural light and ventilation cannot reach the 
lower fl oors (see Picture 11). This is applica-
ble to at least 75% of plots that currently have 
a maximum FAR of 1.75 and setback of ap-
proximately 1.4m on all sides (Embarq 2014).

• Insuffi  cient pedestrian infrastructure like 
pavements to support increased densities: 
Application of 4 FAR to the 150m zone results 
in a 95% increase in built-up area and an equiv-
alent increase in the number of households and 
hence number of vehicles. With most roads hav-
ing width lesser than 15m and the wider roads al-
ready being congested with traffi  c, the increased 
demand for parking and road space cannot be 
accommodated on the existing streets. A 95% 
increase in built-up area also translates to a near 
doubling of the population and pedestrian vol-
umes within the 150m zone. This makes it imper-
ative to address issues pertaining to walk-abil-
ity and easy access around the metro station; 
including eff ective design of building facades, 
creation of more pedestrian-friendly streets and 
zones and ensuring a safe environment for pe-
destrians at all times of the day (Embarq 2014).

• Area Character: The constraints placed by the 
existing regulations on the smaller plots forces 
them to either amalgamate or fore-go the addi-
tional FAR they are entitled to. Due to the high 
real estate values in Indiranagar and proxim-
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ity to the Metro, amalgamation is more likely 
to take place across the 150m zone, whereby 
independent homes cannot be maintained on 
amalgamated plots and will have to give way to 
either multi-storeyed apartments or commercial 
structures. Since, currently, in this zone 89% of 
residential plots have independent homes, such a 
transformation will completely change the scale 
and function of buildings in the neighbor-hood. 
The increased rate of commercialization taking 
place in close proximity to the Metro may result 
in the creation of mono-functional commercial 
areas that are dead spaces beyond working hours 
and hence unsafe for pedestrians (Embarq 2014).

• Concentration of densities: The UDD notifi -
cation concentrates all the development within 
150m of the metro station. The proposed in-
centive will result in a 95% increase in density 
when the 4FAR is completely achieved. This 
doubles the load on the infrastructure within 
this limited area. On the other hand, a number 
of activity generators that make Indiranagar 
a city level destination for high-end retail and 
commercial activities are located beyond the 
150m zone but within walking distance of the 
Metro Station. These areas have high potential 
for growth but are underutilized due to the lim-
ited FAR they are entitled to (Embarq 2014).

• Other opportunities in Indiranagar: In-
diranagar is a city level destination for high end 
commercial and retail activity as well as a much 
sought after location for residential properties. A 
study of the real estate market indicates that the 
property rates in Indiranagar are one of the high-
est in the city. This is further expected to rise 
with the completion of the metro lines which 
will provide better connectivity to all parts of 
the city. Hence, the development in this area 
must be planned to make best use of the Metro 
system and the supporting incentives while en-
suring that a safe and attractive environment is 
created for the residents, visitors and users of the 
public transportation systems (Embarq 2014).

• Parking: Indiranagar presents huge challeng-
es in terms of availability of free parking. Our 
discussions with stakeholders presents a clear 
picture of how the arrival of new developments, 
esp. Commercial land use has put immense 
pressure on the available street scape. The huge 

spurt for parking that cannot be met within the 
premises of these commercial developments 
spills over on the streets making it diffi  cult for 
those living in the area to use the streets safe-
ly for walking and cycling. Our surveys present 
the encroachment of footpaths by motorbikes 
and cars (Picture 13). This has had a debilitating 
eff ect on the accessibility to the metro station 
itself, putting pedestrians and cyclists at risk.

• Visual aesthetics: Indiranagar, in the ab-
sence of any regulations on the nature of de-
velopment coming in the area has become a 
mishmash of all kinds of buildings with lit-
tle concern for the users of the public spac-
es. In becoming so, Indiranagar presents it-
self as an eyesore than a planned urban space.

International experiences & Case Studies  

If TOD has to achieve success, cities must com-
mit themselves to long-run strategic planning at 
multiple scales - regional, corridors, and station 
areas (Cervero and Dai 2014). The case studies 
discussed as part of this research highlight the im-
portant role played by the collaboration between the 
State and developers in the success of TOD. Some 
of the other factors which are seen to infl uence the 
success or failure of TOD are discussed below:

• The TOD Market :- One of the threats asso-
ciated with TOD is the market experiencing 
a lull and not building the kind of fl oor space 
that was being expected by the development 
authority. For example, one of the earliest pro-
totypes of TOD namely Laguna West in Sacra-
mento, California failed to materialize owing 
to lack of interest from the real estate devel-
opers. In North America, developers were not 
very upbeat about the prospects of development 
around light-rail stops In St. Louis, Pittsburgh 
and Buff alo. This led to delays in realizing TOD 
built-form (Cervero et al. 2002). Cervero et al. 
Opine that for TOD to work, a proactive public 
sector is a prerequisite. When the State works 
in tandem with developers, the probability of 
realizing TOD vastly improves (Guthrie and 
Fan 2016). TOD plans require the participation 

 2.4 Discussion - Way forward
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and eventual buy-in from the community. The 
State enjoys the kind of legitimacy that could 
help in this kind of processes. The large plots 
required for TOD can be easily assembled or 
made ready for assembly by the State. The State 
could also write down the value of land under 
its control for a share in project revenue. Provi-
sion of infrastructure through investments and 
creating incentives for (re)development such as 
tax-holidays are the State’s forte. Subsidies at 
the initial stage in order to inter-est developers 
can go a long way in the success of the TOD.

• Regulatory and governance policies :- Grants 
can help in propelling a TOD project forward 
quickly. Governments are the chief conduits 
of grant assistance, eff ectively transferring re-
sources to the private sector and some of the 
risks to the public sector. Assistance from pri-
vate foundations can also be helpful. Impact 
fees relieve municipalities of fi scal burdens by 
passing on public-facility charges to developers, 
they can work against aff ordable housing goals. 
One way to cushion the burdensome eff ects of 
impact fees, on both developers and consumers, 
is to provide fi nancial relief and even exemp-
tions for projects like TODs. The responsibility 
for building, operating and maintaining transit 
services and the regulatory control of land use 
is not often held by the same governmental 
body, a transit agency is rarely able to have reg-
ulatory authority on land uses surrounding its 
right- of-way. Tax relief can entice developers 
to site projects near transit stops. Portland has 
used this meas-ure to encourage multi-family 
housing projects. Tax credits eff ectively subsi-
dize development, critics charge that such initia-
tives are inequitable. Equity participation often 
takes the form of a transit agency or redevel-
opment authority writing down land costs in 
return for future cash fl ow. Public entities can 
also lure developers to station areas by provid-
ing loans, usually either below market rate or 
in the form of guarantees for securing funding 
from commercial lenders. San Diego. Inter-
est-cuts also help in incentivising the developers 
in creating built space around transit stations.

• Land-based initiatives :- Land assembly is an 
important prerequisite as far as redevelopment is 
concerned. Redevelopment takes time as the land 
ownership is split among multiple stakeholders. 

If the government were to be involved in land 
assembly, either eminent domain or voluntary 
land pooling exercises could be invoked to get 
the land assembled, before it is handed over to 
the developers for development. This works in 
the provision of social housing, especially when 
the government bodies have land around tran-
sit stations. Land swaps could also help bring 
in transit-oriented development around stations 
while shifting those that don’t fi t in the context 
to the peripheries. Land banks involve the tran-
sit agencies investing in land that may fall in the 
expected direction of growth of the city. As this 
growth happens or transit is provided, the agen-
cy may monetize this land or sell them to devel-
opers conditionally with regard to the provision 
of transit-oriented development. Cities like Co-
penhagen have undertaken this kind of devel-
opment which has benefi ted them in the long 
term. Sale-able development rights over land or 
air rights that belong to the transit agency helps 
in making the developers invest in projects that 
may help the transit in the long term. American 
cities like Santa Cruz, California have used this 
means very effi  ciently. Also, strategic siting of 
government facilities such as major medical col-
leges can help spur development in an area in a 
manner that helps the transit. Land value capture 
can be used to reap the benefi ts of increasing 
land values as a result of facility investments.

• Zoning regulations :- Zoning areas close to 
transit corridors for development that augurs 
well for transit, can help in realising the ben-
efi ts of TOD. Cities have used incentive zon-
ing, inclusionary zoning, fl oating zones, per-
formance zoning and interim zoning as means 
to achieving the right kind of devel-opment 
(Cervero et al. 2002). Incentive zoning uses 
measures like FSI bonuses for developers that 
create public benefi ts like parks and connec-
tivity. Portland has used inclusionary zoning to 
prevent auto-oriented landscapes from dominat-
ing transit vicinities. It uses measures like caps 
on parking, provision of pedestrian and cycling 
infrastructure to dissuade car use. Cities like 
San-Diego have used fl oating zones to allow 
mixed uses, higher FSIs and reduced parking 
requirements. This has had a positive eff ect on 
TOD premiums as Duncan (2011) demonstrates. 

Planned development around stations can be used 
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to drive demand for aff ordable housing near tran-
sit stations. The Yeerongpilly TOD in Queensland 
is an example of how this is being ad-dressed 
(Queensland Government 2016). Other cities like 
San Jose have also tried their hand at spurring TOD 
through individual planned projects. Transfer of de-
velopment rights help builders build more in areas 
where the market demand exceeds the provisions 
of the development plan in exchange for incomes 
from historically important buildings elsewhere. 
Toronto and New York have used this measure 
to retain the character of their inner cores while 
driving development around metro rail stations.

Expanding housing choices :- Provision of aff ord-
able housing can help in the availability of diverse 
housing options, especially for those that tend to use 
transit modes. If a healthy mix of income groups 
can be facilitated around metro stations, transit ben-
efi ts accrue as also do social benefi ts. Conventional 
approaches have centered on providing extra FSI, 
based on the assumption that doing so would in-
centivise the supply of aff ordable housing in close 
vicinity of the transit station. However, internation-
al experience has shown that merely the absence 
of FSI limits won’t help address the issue. In fact 
there is evidence to prove that FSI caps may actu-
ally work in favor of community diversity. The key 
may lie in treating FSI like a scarce market com-
modity in a manner that mobile phone transmission 
spectrum is treated (Express News Service 2011). 
International experiences point towards the need 
for state intervention to ensure that a good mix of 
social groups is ensured around transit stations.

Housing vouchers have been long used in North 
America as a means for deconcentrating the poor and 
encouraging upward mobility (Hartung and Henig 
1997). The United States uses Section 8 program to 
encourage housing vouchers. As Varady and Walk-
er (2003) argue, these have resulted in positive im-
pacts on the communities resolve to help themselves 
as well as their children. While the current housing 
sector policies in India are centered on creation of 
socio-economic group specifi c housing units and 
debates on FSI, it remains worthwhile to consider 
measures such as the housing vouchers program 
to improve access to aff ordable housing. An-other 
measure worth considering is linking the availabili-
ty of FSI to the levels of service of public transport 
in the area. This logic may be extended also to the 
extent or likelihood of provision of infrastructure in 

the area. As Joshi et al. (2017) have noted, Ahmed-
abad has chosen to encourage the provision of af-
fordable housing in a zone called “aff ordable hous-
ing zone” on the periphery of the city. However, the 
quality of public transit connectivity to these areas 
is under par. This combined with growing specula-
tion among the developers on the peripheral lands is 
bound to put these peripheral lands out of the reach 
of those that need aff ordable housing. If the city 
could provide good transit connectivity between 
these areas and the centers of economic activity, 
people may be more inclined to seek housing there. 
The state, if it were serious must make the choice 
between its commitments to aff ordable housing for 
all and pandering to the interests of the developers.

In this respect, the Pradhan Mantri Awas Yojana 
(PMAY) presents a great ray of hope. It takes a 
more liberal view of who qualifi es to be categorized 
as part of economically weaker sections and low-in-
come groups4 (MoHUPA 2016). Additionally, it 
also covers the middle classes who are now eligi-
ble as part of the PMAY to receive interest benefi ts 
with loan quantum up to 12 lakhs coming under its 
coverage. Through addressing the biggest bottle-
necks of aff ordable housing supply, namely land 
shortage and lengthy approval processes, it hopes 
make it easier for people to access aff ordable hous-
ing. The PMAY encourages cities to earmark land 
for aff ordable housing as part of the master plans. It 
also mandates that cities put into place single-win-
dow, time-bound clearance for building permissions 
while advocating additional FSI, TDR and relaxed 
density norms for slum redevelopment and low-cost 
housing. Through slum-redevelopment, aff ordable 
housing in partnership, credit-linked interest sub-
sidy and subsidies for benefi ciary-led construction, 
a multi-pronged approach is taken to address the 
demand for aff ordable housing. Additionally, the 
Union Budget of 2017 grants the aff ordable housing 
sector the status of a priority sector. Aff ordable hous-
ing projects are to be seen as infrastructure (Express 
News Service 2017; Nandy and Sapam 2017). When 
seen in the context of TOZ, these provisions can be 
used to improve the supply of aff ordable housing.

Parking reforms :- Parking is an important issue 
that can make or break TOD. As Willson (2005) 
notes, the TOD objectives are not served well by 
a culture of free supply of parking and inadequate 
regulation. While a case is made for better transit, 
fi rst and last-mile connectivity and feeder services, 
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planners must also frame strong parking policies to 
ensure successful TODs. Researchers have argued 
for stricter parking norms for achieving best TOD 
results (Arrington and Cervero 2008; Shoup 2005). 
Barter (2016) presents institutional, physical design, 
management and enforcement level reforms in order 
to use parking as a means to achieving greater disci-
pline in the use of street space. The Asian Develop-
ment Bank (2010) has also brought out convincing 
literature on the need to adequately regulate and price 
parking. In the Indian context, there are several rea-
sons to rethink parking policies including, a) enor-
mous costs and car dependency, b) stressed roads 
and footpaths, c) perverse subsidizing of car owners, 
and d) iniquitous use of expensive land (CSE 2008).

Currently, it is seen that developers tend to bundle 
parking costs along with the cost of the dwelling 
unit and market their project as providing free park-
ing. Not only does this raise the cost of housing, it 
also incentivises the perverse notion of parking as 
free commodity. This can be highly problematic in a 
context where the public realm is scare and land rents 
are high. In this context Willson’s research (Willson 
2005) on parking in TOD cities is highly relevant. 
He advocates cities to, a) adopt demand-based TOD 
parking requirements that refl ect transit shares and 
automobile ownership, b) promote share parking, 
c) promote multi-property owner strategies to deal 
with parking in shared station-areas, d) encourage 
unbundling of parking charges from space-leas-
es, and e) discourage long-term parking while en-
couraging monetization of short-term parking and 
using the proceeds to fund local neighborhood im-
provements. Willson advises transit agencies to, a) 
place housing and mixed-use development in close 
proximity to stations, b) convert parking lots along 
transit into TODs that turn out with less-than-be-
fore number of parking slots, c) adopt an access 
perspective instead of parking-supply perspective 
while developing parking policies, and d) encour-
age use of nonmotorized modes of station access.

Local Experiences & Case Studies :-

While DDA has gone on to produce TOD policies 
and has prepared manuals for practitioners to en-
gage with the TOD regulations, Ahmedabad has re-
cently amended their town planning  legislation to 
allow the preparation of local area plans. The Del-
hi experience has enabling regulations to encour-
age the development of a TOD friendly built form. 

There are some internal contradictions in the TOD 
policy regarding the provision of inclusive housing. 
The Ahmedabad local area plans subscribe to the 
new urbanism principles of improving accessibility, 
walkable environments, high density-high quality 
development, mixed use activities, transit friend-
ly design and alternative modes of transportation. 
The plans are still not concrete. In Bengaluru, de-
velopment plan which addresses the city at an ag-
gregate scale does not address the ‘nitty-gritties’ of 
street design and accessibility but rather deals with 
land utilization and its related regulations within 
plots. This is often a challenge in the Indian context 
wherein the use of private land has city level regu-
lations and restrictions but regulations for the pub-
lic realm how-ever are neither comprehensive nor 
binding on any particular government agency. This 
is a scenario when more than 45% of the city’s land 
is publically owned such as highways, urban roads, 
street networks, parks, water bodies, beaches etc. 
Also since a plethora of agencies act in this public 
realm no single agency can be assigned the onus of 
its design and upkeep (Rangwala et al. 2014).

Indian cities need to explore Station Area Planning 
(SAP) to achieve densifi cation. Addition-ally, spe-
cial overlay zones may be provided to supplement 
existing regulations. Diff erential FSI may be ex-
plored to adjust for variations in context. For densi-
fi cation and redevelopment, especially in the inner 
city, land-pooling may be explored. Incremental 
addition of FSI and promotion of mixed-use devel-
opment is recommended. Parking reform is also es-
sential in order to encourage walkable TOD neigh-
borhoods. Parking needs to be controlled through 
eff ective parking management. Areas around transit 
stations must be made parking unfriendly to dis-
courage the “park and ride” experience. It would 
also help reclaim more public space. Parking must 
not come attached with residential space and should 
be sold at high rates. TOD policies must deal with 
parking specifi cally and discouraged along transit 
corridors, especially around stations. Overall, poli-
cymakers must realize that unlike housing, parking 
need not be thought of as an unalienable right but a 
commodity that can be bought, albeit at high prices.

The table below  presents a comparison of vari-
ous indices in the case cities of Delhi, Ahmedabad 
and Bengaluru. Cities must commission studies 
of their mode shares and identify the factors that 
lead to higher ridership on the transit systems. 
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INCLUSIVE & LOW-CARBON TOD - 
THE WAY AHEAD

TOD debate in India has been limited to piling up mas-
sive fl oor spaces near a transit node and not about attract-
ing greater transit ridership. Most cities have responded by 
increasing the FSI along rapid transit. In already high-den-
sity Indian cities, it is not known whether there is any 
signifi cant advantage by simply adding further FSI near 
transit. The benefi ts of this strategy and other strategies 
that have been planned in Indian cities is yet to be studied.
India has recognized the contribution of urban trans-
port and urban centers in achieving a low carbon de-
velopment, required to achieve our “intended national-
ly determined contributions” towards climate change 
(MoEF, 2015). This requires that the contribution 
of land-use management strategies such as TOD to-
wards environmental benefi ts becomes quantifi able.
Therefore, this research determines the nature of the link 
between built environment and travel behaviour in the 
Indian city of Ahmedabad. Ahmedabad city is chosen as 
it is in an advanced stage of developing its TOD regula-
tions and local area plans. The established links are then 
utilized to assess the inclusiveness and carbon impacts of 
Ahmedabad’s TOD plans. The effi  cacy of the assessment 
may be ascertained by comparing the levels of inclusion 
and carbon benefi ts accrued through Ahmedabad’s TOD 
plan, to those from a business as usual scenario and a pro-
spective high inclusive and low carbon scenario. The sce-
narios would reveal, specifi c TOD strategies that are ben-
efi cial in transitioning to an inclusive low-carbon future.
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 3.1 Methodology

The methodology of this study is composed of three 
parts. The fi rst part identifi es the relation-ships 
between mode choice and its determinants for 
Ahmedabad, namely socio-economic characteris-
tics of individuals, build environment character-
istics of their surroundings and travel behavior of 
the respondent. In the second part, these relation-
ships are used to preempt the mode choice of indi-
viduals under varying built environment scenarios, 
namely Business as Usual (BAU), Ahmedabad’s 
Transit Oriented Zone – Local Area Plan (ATOZ) 
and an Inclusive – Low Carbon Transit Oriented 
Development (I-LC) scenario. Subsequently, car-
bon emissions are calculated based on the mode 
shares resulting from the various built environment 
scenarios. A comparison of the carbon emissions 
from the various scenarios, would reveal the stra-
tegic measures that may be followed for a more 
inclusive – low carbon development in our cities.

Modeling mode choice and built environ-
ment relations :- 

The modeling of mode choice and built form rela-
tions is informed by theories of consumer choice 
from economics and psychology. More specifi cal-

ly, the discrete choice model is em-ployed, which 
is based on the tenet that people make rational 
choices to maximize their utility from among a fi -
nite set of alternatives (Ben-Akiva and Lerman, 
1985; McFadden, 1976). Logistic Regression (LR) 
and its variants are commonly utilized to study the 
relationship between built form and mode choice.

Over the years, there have been several improve-
ments to built form and travel behavior studies. 
Cervero (2002) identifi ed the need for greater inclu-
sion of the eff ects of generalized cost (travel cost 
and travel time) on mode choice. Boarnet & Crane 
(Boarnet and Crane, 2001) argued the need for res-
idential location decisions (self-selection) to be 
incorporated in the explanation of travel behavior. 
Cao et al. (2009) proved empirically the existence 
of the self-selection bias, in built form and travel 
behavior relations. Even so, they found signifi cant 
associations between the two. Ewing & Cervero 
(2010, 2001) through their meta-analysis of stud-
ies relating built environment and travel bhaviour, 
expanded the list of built environment attributes 
that where known to explain travel behaviour.

Description of variables explaining Mode Choice 
:- This study has used various types of data to quan-
tify build environment, travel behavior and so-
cio-economics of users. The following section de-
scribes these various types of data used in this study.
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• Travel behavior and socio-economic data: 
The data for travel behavior comes from 
house-hold surveys conducted of residents in 
Ahmedabad. Respondents were asked to rec-
ollect their travel from the previous day, and 
report their mode choice, trip purpose, trip 
length, trip cost and trip duration. This survey 
also captured data regarding the respondent’s 
socio-economic characteristics, reported as 
their household income and vehicle ownership.

• Travel Behavior :- Mode choice,Trip 
Distance,Travel Cost,Travel Time.

• Socio Economic Data :- Motor Vehicle, 
Household Income, Housing Typology

• Built environment data: Ewing and Cervero 
(2010) identifi ed six indicators of built envi-
ronment that infl uenced mode choice, compiled 
from previous empirical studies. These six in-
dicators are density, diversity, design, destina-
tion accessibility, and distance to transit and 
demand management. Due to a lack of demand 
management measures such as priced parking or 
congestion charging, this indicator was left out.

1. Density: In this study, net population den-
sity and job density represents Densi-
ty. Popula-tion density is the ratio of pop-
ulation to total area under residential use.

2. Diversity: In this study, land use balance repre-
sented Diversity. It was calculated using the fl oor 
space entropy index. Five land use classifi ca-
tions were created. The value of the index ranged 
from 0 to 1. If a perfect mix of land uses existed, 
the index would have a value of 1, and if there 
is only a single land use, the value would be 0.

3. Design was represented using junction den-
sity. The impact of junction density was 
best computed by the use of kernel density 
of junctions. It is computed with a radius of 
750 meters indicative of 10 minutes walk-
ing distance. The width of the streets (right 
of way) was used in the population fi eld.

4. Destination Accessibility: This variable is 
represented as the distance to jobs. As most 
jobs are concentrated in the center of the 
city, it was considered the distance to the city 
center, considered the Nehru Bridge area.

Data Processing :- Data on street network, built-
up area and building uses were mapped on GIS, 
as lines and polygons. The household survey data 
was represented spatially in GIS as points that 
indicated the residential location of the respon-
dent. Subsequently indicators such as distance 
to transport, to the center of the city, kernel den-
sities were calculated using Geo-statistical analyt-
ical tools in GIS. The various disaggregate types 
of spatial data, were brought together for each re-
spondent, using a uniform grid of 250 m. x 250 m. 
Overlay function was used to combine the built 
form, travel behavior and socio-economic data.

Analysis :- Eleven socio-economic and built form 
variables were identifi ed to have a signifi cant cor-
relation with the dependent mode choice variable. 
This was after removing those variables that did 
not have a signifi cant correlation with mode choice, 
or had multi-co-linearity with other variables. Bi-
nomial logistical regression was used to analyze 
the mode choice probabilities of the population of 
Ahmedabad. A step-wise logistical regression meth-
od was used, that introduced the various variables 
in three blocks, in forward step. The fi rst block 
consists of socio-economic variables that’s ad-
dress the issue of residential self-selection. Hence, 
this block becomes the control block for this anal-
ysis. The second block introduces the built form 
variables. These variables together with the con-
trol variables make the build-form model. In the 
last step, distance to city center was introduced.

To carry out the  study 1100 household sur-
veys where carried out across western Ahmed-
abad. Inferences where drawn based on these.

The map on the next page, denotes all locations sur-
veyed  within the study area and the table gives a detailed 
break up of the house hold surveys carried out on site.

 3.2 Findings
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Consumption of Carpet Area Within Income Groups

Income group versus housing typology

Income group versus Parking behaviour

Housing typology versus parking behaviour
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Mode share by trips | Income groups

Mode share by trips | Housing Typology

Mode share by trips | Dwelling Unit Size
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Average trip time by mode

Average trip cost by mode

Average trip length by mode
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Observation :-

A large majority of the Public Transport users or 
the M2W users live in a certain type of housing.

• PT Users - Slums, Chawls, Row Houses, LIG 
Tenements, LIG Apartments (DU size <50 m2)

• M2W users: - Tenements (MIG, HIG), Apart-
ments (MIG, HIG), Bungalows (DU size >50 m2)

Public Transport use becomes popular with high-
er Trip lengths ( > 8 Km) and only for the peo-
ple who live in proximity to transit stations

The Future Challenge is to understand how those 
preferring M2W , switch modes to Public Transit.

Scenario Building :-

The  next step was to understand the  will-
ingness of  the public in using pub-
lic transport for their work or shop trip. 

referring to the  table  in page 41 which is re-
lating the willingness to shift of work trips 
in both BAU as well as TOD scenario.

It is fairly evident that the willingness to 
shift increases in number and also in cate-
gory of users from BAU to TOD scenario.

Similarly,when referring to the table in 
page 42,which  is relating the willingness 
to shift modes of  transport  for shop trips.

In this too like the previous case there is in-
crease in  the  number of people willing to 
shift and also an in crease in the category of 
users .Pointing to the  potential TOD holds.

Housing typology versus PT use ( revealed )
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Willingness to Use Public Transport for Work Trips - BAU

Willingness to Use Public Transport for Work Trips - TOD
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Willingness to Use Public Transport for ShopTrips - BAU

****

Willingness to Use Public Transport for ShopTrips - TOD
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Relations between built form and mode choice :- 
Mode choice of six diff erent modes of transport used 
in Ahmedabad was analyzed. These includes public 
transport modes of AMTS, intermediate public trans-
port modes of shared auto and auto-rickshaws, private 
vehicular modes of two-wheelers and cars, and last-
ly the non-motorized modes of walking and cycling.

• Shared Auto rickshaw :- Shared auto rick-
shaw is a form of Intermediate Public Transport 
present in the city of Ahmedabad. It is an auto 
rickshaw, which can be hired simultaneously by 
multiple users traveling in the same direction, 
much like a stage carrier. These autos run on rel-
atively fi xed routes and fares, with undesignated 
pick up points and notional drop off  points. The 
model explains about 23% of the variability in 
shared auto-rickshaw choice. The control vari-
ables for shared autos reveal relationships on 
expected lines, with lower household income 
and those without motor vehicles preferring it.

• Of the three signifi cant built form variables, 
population density had an inverse relationship 
with shared auto rickshaw. This may be be-
cause, shared auto rickshaws are mostly found 
on the outskirts of city, in areas that have low 
densities than central portions. Junction den-
sity had little to no-eff ect on the model with a 
zero beta value. Shared auto usage increases 
with increase of distance to city center. This 
relationship was also on expected lines, as 
shared autos generally ply on the outer parts 
of the city, along its arterials and highways.

Auto rickshaw :- is a form of taxi service that 
may be hired by an individual or a group of in-
dividuals, to provide point-to-point service. The 

model can explain about 2.3% of the variability in 
shared auto-rickshaw choice. The control variables 
for auto-rickshaw reveal a signifi cant negative re-
lationship with household income. Among built 
form indicators, greater distance from city center, 
and population density were found to increase us-
age of auto-rickshaw. Greater junction density 
on the other hand decreased auto-rickshaw usage.

AMTS :- Ahmedabad Municipal Transport Ser-
vice (AMTS) is the bus service run by the Ahmed-
abad Municipal Corporation. The model can ex-
plain 4.3% of variability in AMTS mode choice. 
Only one control variable, Motor Vehicle own-
ership - had signifi cance to AMTS mode choice.
Of all built form variables, Distance from city center, 
was the only signifi cant variable, with an inverse rela-
tion to AMTS mode choice. This indicates that AMTS 
use increase when the distance to city center decreases

Car :- Cars in this classifi cation include any privately 
owned four-wheel transport mode, such as cars and 
jeeps. The model can explain 22.7% of the variabil-
ity of mode choice for cars. Two control variables of 
Household Income and Motor Vehicle Ownership 
have a signifi cant relationship with car mode choice. 
As expected, both variables are positively linked to 
car ownership. Among build form variables, Dis-
tance from City center was the only variable with 
a signifi cant relationship with Car mode choice. It 
has a negative relationship with car mode choice, 
indicating that the choice of car as a mode of trav-
el increase with decrease in distance to city center.

 3.3 Result
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Two-wheelers :- Two-wheeler in this classifi ca-
tion includes motorcycles, scooters and mopeds. 
This model can explain a high 48% of the vari-
ability of mode choice. Two control variables of 
Motor Vehicle ownership and household income 
have a signifi cant relation with two-wheeler mode 
choice. As with car mode choice and in line with 
expectations, two wheeler mode choice is positive-
ly related to these variables. Three build form vari-
ables of Land Use Balance, Junction Density and 
Distance from city Center were found to be signif-
icant. The relations reveal that two wheeler choice 
would be high in areas closer to the city center, with 
high junction density and poor mix of land use.

Walking :- The built form model for walking can 
predict 38.1% of the variability of walking as a 
mode choice. The control variables of motor vehicle 
ownership and household income were signifi cantly 
related to walking. It reveals that walking choice is 
high for those who don’t own a motor vehicle and 
/or have low household incomes. While a lack of 
motor vehicle ownership is related to a low house-
hold income, it also reveals that those that are walk-
ing do not have suffi  cient income to access PT and 
IPT services, or even a bicycle. Junction density 
and land use balance are the two build form variable 
found to have a signifi cant relationship with walk-
ing choice. They are both positively related to walk-

ing choice. It indicates that walking choice increase 
in areas with higher junction density and higher mix 
of land use. These fi nding were on expected lines.

Cycling :- The built form model for cycling choice 
can predict variability in cycling choice by 24.8%. 
Similar to walking, Motor vehicle ownership and 
household income were the two control variables 
that were signifi cantly related to cycling choice, with 
a negative relation. It indicates that cycling choice is 
higher among those who don’t own a motor vehicle 
and those that don’t have the incomes suffi  ciently 
high to access either PT or IPT services. Four built 
form variables, land use balance, distance to city 
center, population density and junction density were 
signifi cantly related to cycling mode choice. They 
were all positively related to cycling choice. It reveals 
that, cycling is a preferred mode choice in areas with 
a high mix of land use, further from the city center, 
with higher population density and junction density.

Final Output of Model :- 

Model results :-The three scenarios developed for 
the purpose of testing the model are described be-
low. Vehicle population projections are based on 
past trends and with inputs from literature. The pre-
diction of income groups is based on secondary lit-
erature while fl oor space calculations are based on 
the DCRs (FSI, road widths linked DCRs) as well as 
developers’ inputs on typologies in diff erent areas.
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Table above shows the probability of use of various 
modes for every unit increase in supply of a certain 
housing typology. The table reveals that for every unit 
increase in the availability of row houses, the proba-
bility of use of public transit increases by 1.24 times. 
Similarly, decrease in vehicular ownership and in-
crease in the availability of LIG tenements can have 
positive impacts on the ridership of AMTS and BRTS.

Describing the Scenarios

Probability of use of modes rises/falls by Exp (B) factor

Mode Choice across the 3 Scenarios
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From TAD to TOD :-

The idea of Transit Oriented Development (TOD) 
is gaining popularity in Indian cities. Transit Ori-
ented Development (TOD) is commonly defi ned as 
compact mixed-use development planned around 
transit hubs and accessible to walkable neighbor-
hoods that are conducive to extensive transit use. 
Loose defi nitions and counter-productive plan-
ning strategies have caused proponents of TOD to 
distance themselves from various forms of transit 
proximate development such as “Transit Adjacent 
Development” (TAD), which is physically near 
transit but fails to capitalize on its presence (Renne, 
2009). More eff ective planning strategies focus on 
the goals of TOD, which is any form of develop-
ment around a mass transit node, at a macro or mi-
cro scale, that induces people to walk, cycle and use 
public transit (PT) over personal modes of transport 
(Cervero, Ferrell, & Murphy, 2002; DDA, 2012).
Today, several cities in India are working on TOD 
proposals developed around large rapid transit in-
vestments in metro-rail or BRTS. Cities such as 
Delhi, Ahmedabad and Bangalore have already 
introduced some provisions of TOD into their De-
velopment Plans while newer cities like Naya Rai-
pur are trying to incorporate them during inception 
itself. A variety of strategies exists to achieve the 
goals of TOD, which each city is adopting diff erently 
based on local planning paradigms and constraints. 
However, there are very few studies have examined 
these plans to assess whether they can bring about 
the desired changes in travel behavior and the social 
and environmental benefi ts associated with TOD.
There are four inter-related components of the TOD 
related debates in India; urban design and spatial 
planning around transit nodes or corridors, built 
form regulations to achieve more conducive mix 
of land-uses, travel demand management strate-
gies like on-street or off -street parking and fi nally, 
fi nancial and institutional issues linked with the 
TOD zones. While the TOD as an idea has made 
signifi cant in-roads amongst the policy makers and 
planners, there is a great scope for more nuanced 
discussion, research and innovations around these 
four inter-related components of the idea of TOD. 
The debates around TOD is an opportunity to main-
stream the urban planning reforms in the Indian cit-

ies. Diff erential FSI values was one good example of 
reform which was being debated for a long time but 
it was widely accepted as part of the TOD plans in 
various cities. However, does the diff erential FSI val-
ues mean piling up massive fl oor space around tran-
sit nodes or it will lead to transit conducive develop-
ment near transit corridors is yet to be seen. If it will 
lead to the fi rst then there is a great danger of pric-
ing out the existing transit riders from the proximate 
locations. TOD interventions tends to raise housing 
prices, often causing gentrifi cation and making it 
diffi  cult to attract transit riders who are also users of 
aff ordable housing. Cervero et al. (2004) observed 
an increase in housing prices from 6 to 45% near 
transit stations. Kahn (2007) also fi nds that TODs 
designed as “walk and ride” exhibit higher gentri-
fi cation than “park and ride” stations. Maintaining 
a great diversity of income groups within TOD 
zones have various locational benefi ts, from access 
to a variety of services, to closer job opportunities.
As part of the current project, we have developed 
the co-relations between the built form and public 
transit ridership by modeling the future scenarios 
for the City of Ahmedabad. The result of this land 
use – transport modeling eff ort indicates that high-
er proportion of aff ordable housing in the current. 

Making TOD work 

• Provision of aff ordable housing: Research 
proves that expansion of a variety of housing 
choices helps. 

• Progressive parking policies: Charging market 
rates for parking and discouraging driving. 

• Creating an Attractive public realm: Encourag-
ing walking and cycling through the creation of 
a public realm that’s safe, attractive.

• Mainstreaming TOD as part of Statutory plans

• Using innovative Tools and incentives to fi -
nance TOD

 3.4 Way Forward



47

Ahmedabad Urban Development Authority (2013a). Draft Comprehensive Development Plan 2021 (Sec-
ond Revised) Part 1: Existing Conditions, Studies and Analysis, Ahmedabad Urban Development Author-
ity, Ahmedabad.

Ahmedabad Urban Development Authority (2013b). Draft Comprehensive Development Plan 2021 
(Second Revised) Part 2: Planning Proposals and Recommendations, Ahmedabad Urban Development 
Authority, Ahmedabad.

Ahmedabad Urban Development Authority (2013c). Draft Comprehensive Development Plan 2021 
(Second Revised) Part 3: General Development Regulations, Ahmedabad Urban Development Authority, 
Ahmedabad.

Austin, M., D. Belzer, A. Benedict, P. Esling, P. Haas, G. Miknaitis,  … S. Zimbabwe (2010). Perfor-
mance-Based Transit-Oriented Development Typology Guidebook, Center for Transit-Oriented Develop-
ment, Berkeley.

Ballaney, S. (2008). “Making Urban Planning Work: Town Planning Mechanism in Gujarat, India,” 
World Bank Institute, Washington DC.

Ballaney, S., M.-A. Bertaud, P. C. Annez, C. K. Koshy, B. Nair, B. Patel,  … V. Thawakar (2013). “In-
ventory of Public Land in Ahmedabad, Gujarat, India,” Policy Research Working Paper 6664, The World 
Bank Sustainable Development Network, New York.

Ballaney, S. and B. Patel (2009). “Using the Development Plan-Town Planning Scheme Mechanism to 
Appropriate Land and Build Urban Infrastructure,” In R. B. Lall (Ed.), India Infrastructure Report 2009, 
New Delhi: Oxford University Press.

Bangalore Development Authority (2007). Revised Master Plan 2015 (Volume 3), Bangalore Develop-
ment Authority, Bangalore.

Bangalore Development Authority (2015). “Our Mission and Vision,” January 14, 2015, http://www.
bdabangalore.org/ourmissionandvision.html, Accessed on January 14, 2015.

Bernick, M. and R. Cervero (1997). Transit Villages in the 21st Century, New York: McGraw-Hill.

Brinklow, A. (2010). “Transit Oriented Development- A Policy Implementation Strategy,” Supervised 
Research Project, School of Urban Planning, McGill University, Montreal.

Calthorpe, P. (1993). The Next American Metropolis: Ecology, Community, and the American Dream, 
New York: Princeton Architectural Press.

Carlton, I. (2007). “Histories of Transit-Oriented Development: Perspectives on the Development of the 
TOD Concept,” Working Paper 2009-02, Institute of Urban and Regional Development, University of 
California, Berkeley.

Cervero, R. (2002). “Built Environments and Mode Choice: Toward a Normative Framework,” Transpor-
tation Research Part D: Transport and Environment, 7 (4), pp. 265–284.

Reference



TOWARDS AN INCLUSIVE & LOW CARBON TOD 

Cervero, R. and K. Kockelman (1997). “Travel Demand and the 3Ds: Density, Diversity, and Design,” 
Transportation Research Part D: Transport and Environment, 2 (3), pp. 199–219.

Cervero, R., S. Murphy, C. Ferrell, N. Goguts, Y.-H. Tsai, G. B. B. Arrington,  … N. Witenstein (2004). 
Transit-Oriented Development in the United States: Experiences, Challenges, and Prospects, Transport 
Research Board, Washington DC.

Cervero, R. and J. Zupan (1996). Commuter and Light Rail Transit Corridors: The Land-use Connection, 
Indianapolis: Parsons, Brinckerhoff  Quade & Douglas Incorporated.

COE-UT-CEPT University (2013). Toolkit for Land Use Transport Integration and Density of Urban 
Growth, Ministry of Urban Development, Government of India, New Delhi.

Curtis, C. (2008). “Planning for sustainable accessibility: The implementation challenge,” Transport Poli-
cy, 15 (2), pp. 104–112.

Datta, A. (2015). “New Urban Utopias of Postcolonial India: ‘Entrepreneurial Urbanization’ in Dholera 
Smart City, Gujarat,” Dialogues in Human Geography, 5 (1), pp. 3–22.

Davis, B., T. Dutzik and P. Baxandall (2012). Transportation and the New Generation: Why Young Peo-
ple are Driving Less and What it Means for Transportation Policy, US PIRG Education Fund, .

Delhi Development Authority (2005). Master Plan for Delhi 2021, Delhi Development Authority, New 
Delhi.

Deuskar, C. (2011). “A Better Way to Grow? Land Readjustment through Town Planning Schemes in 
Ahmedabad,” Master’s Thesis, Massachusetts Institute of Technology, Cambridge, Massachusetts.

DMRC (2011). Detailed Project Report: Kochi Metro Project, Delhi Metro Rail Corporation, New Delhi.

DMRC (2012). Detailed Project Report: Jaipur Metro Phase-II, Delhi Metro Rail Corporation, New Del-
hi.

DMRC (2013). Final Detailed Project Report for Pune Metro Rail Project, Delhi Metro Rail Corporation, 
Pune.

Dutzik, T., J. Inglis and P. Baxandall (2014). Millennials in Motion: Changing Travel Habits of Young 
Americans and the Implications for Public policy, US PIRG Education Fund, .

Embarq (2014). Development Control Regulations for Indiranagar Metro Station area, Directorate of 
Urban Land and Transport, Government of Karnataka, Bengaluru.

EPC (2012). Station Area Planning: A Guide to Planning and Implementing Transit Oriented Develop-
ment in Indian Cities, Environmental Planning Collaborative, Ahmedabad.

Ewing, R. and R. Cervero (2010). “Travel and the Built Environment,” Journal of the American Planning 
Association, 76 (3), pp. 265–294.

Garrett, M. and B. Taylor (1999). “Reconsidering Social Equity in Public Transit,” Berkeley Planning 
Journal, 13 (1999), pp. 6–27.



49

Groupe SCE India Pvt. Ltd. (2013). Bangalore Metropolitan Region Revised Structure Plan 2031, Ban-
galore Metropolitan Region Development Authority, Bengaluru.

Hess, D. (2001). “Eff ect of Free Parking on Commuter Mode Choice: Evidence from Travel Diary Data,” 
Working Paper 34, The Ralph & Goldy Lewis Center for Regional Policy Studies, .

Howard, E. (1898). Tomorrow: A Peaceful Path to Real Reform, Cambridge: Cambridge University 
Press.

Howard, E. (1965). Garden Cities of Tomorrow, Cambridge: Cambridge University Press.

Irvine, S. (2012). Transit Oriented Development: When is a TOD not a TOD?, School of Natural and 
Built Environments, University of South Australia, Adelaide.

ITDP and EPC (2011). “Better Streets, Better Cities: A Guide to Street Design in Urban India,” Ahmed-
abad.

Kamruzzaman, M., D. Baker, S. Washington and G. Turrell (2014). “Advance Transit Oriented Develop-
ment Typology: Case Study in Brisbane, Australia,” Journal of Transport Geography, 34 , pp. 54–70.

Lin, J. J. and C. C. Gau (2006). “A TOD Planning Model to Review the Regulation of Allowable Devel-
opment Densities Around Subway Stations,” Land Use Policy, 23 (3), pp. 353–360.

Ministry of Urban Development (2006). National Urban Transport Policy, Ministry of Urban Develop-
ment, Government of India, New Delhi.

Ministry of Urban Development (2011). National Mission on Sustainable Habitat, Ministry of Urban 
Development, Government of India, New Delhi.

Ministry of Urban Development (2014). National Urban Transport Policy, 2014, Ministry of Urban De-
velopment, Government of India, New Delhi.

Munshi, N. and D. Dave (2014). Integrated Multi Modal Public Transit Hub at Central Business District, 
Ahmedabad, In “Leaders Programme in Urban Transport Planning and Management,” Ahmedabad Urban 
Development Authority, Ahmedabad.

Munshi, T. (2013). “Built Form, Travel Behaviour and Low Carbon Development in Ahmedabad, India,” 
Doctoral Thesis, University of Twente, Enschede, The Netherlands.

Munshi, T., R. Joshi, B. Adhvaryu, K. Shah, Y. Joseph, P. Christian and A. Kumar (2015). Landuse 
Transport Integration for Sustainable Urbanism: Inputs for the Development Planning Process, Centre for 
Urban Land Policy, CEPT University, Ahmedabad.

Nagaraj, L. (2013). Land Use Transport Station Area Plans for Bangalore Metro: Transit Oriented Per-
formance Recommendations, Center for Infrastructure, Sustainable Transportation and Urban Planning, 
Bengaluru.

Nallathiga, R. (2010). “Managing Urban Growth Using the Town Planning Schemes in Andhra Pradesh,” 
Centre for Good Governance, Hyderabad.

National Capital Region Planning Board (2013). Draft Revised National Capital Region Plan 2021, Na-



TOWARDS AN INCLUSIVE & LOW CARBON TOD 

tional Capital Region Planning Board, New Delhi.

Petkar, A. S. and S. S. Hamand (2013). A Study of Transit Oriented Development in Indian Context, In 
“Proceedings of International Conference on Advances in Civil Engineering,” Elsevier, Pune.

Rangwala, L., R. Mathews and S. Sridhar (2014). “Shifting the TOD Discourse from Intensifi cation of 
Built-up Area to Regulations Managing High People Densities in Mumbai’s Development Plan Revi-
sion,” World Resources Institute India, Mumbai.

Registrar General of India (2011). “Census of India : Population Enumeration Data (Final Population),” 
January 20, 2013, http://www.censusindia.gov.in/2011census/population_enumeration.aspx, Accessed on 
January 20, 2013.

Registrar General of India (2013). “Cities Having Population 1 Lakh and Above,” Provisional Population 
Totals, Census of India 2011, December 5, 2013, http://www.censusindia.gov.in/2011-prov-results/pa-
per2/data_fi les/India2/Table_2_PR_Cities_1Lakh_and_Above.pdf, Accessed on December 5, 2013.

Rizvi, A. (2013). “Alternative Approaches to Economically Sustainable Mobility in India : Comparing 
Ahmedabad Bus Rapid Transit and Delhi Metro Systems,” In “Global Report on Human Settlements 
2013,” UN-Habitat, Nairobi.

Shoup, D. C. (2005). The High Cost of Free Parking, Chicago: Planners Press, American Planning Asso-
ciation.

Singh, Y., P. Fard, M. Zuidgeest, M. Brussel and M. van Maarseveen (2014). “Measuring Transit Orient-
ed Development: A Spatial Multi Criteria Assessment Approach for the City Region Arnhem and Nijme-
gen,” Journal of Transport Geography, 35 , pp. 130–143.

Singh, Y. J., A. Lukman, P. He, J. Flacke, M. Zuidgeest and M. Van Maarseveen (2015). Planning for 
Transit Oriented Development (TOD) Using a TOD Index, In “Proceedings of Transportation Research 
Board 94th Annual Meeting,” Transport Research Board, Washington DC.

TCPO (2013). “Amendment to GTPUDA,” Town and Country Planning Department, Government of 
Gujarat, Gandhinagar.

UTTIPEC (2009). Street Design Guidelines, Delhi Development Authority, New Delhi.

UTTIPEC (2012). Transit Oriented Developent: Policy, Norms and Guidelines, Chapter 19, Masterplan 
of Delhi 2021, Delhi Development Authority, New Delhi.

Willson, R. (2000). “Reading between the Regulations: Parking Requirements, Planners’ Perspectives 
and Transit,” Journal of Public Transportation, 3 (1), pp. 11–28.

Willson, R. (2005). “Parking Policy for Transit-Oriented Development: Lessons for Cities, Transit Agen-
cies, and Developers,” Journal of Public Transportation, 8 (5), pp. 79–94.

WRI (2014). Transit Oriented Development Manual: Delhi TOD Policy & Regulations Interpretation, 
World Resources Institute India, New Delhi.

WRI (2016). Delhi Transit Oriented Development: Policy Interpretation, In “DMRC Workshop on Delhi 
TOD Policy Interpretation on September 23, 2016,” World Resources Institute India, New Delhi.



51

Yedla, S. (2015). Urban Transportation and the Environment, New Delhi: Springer India.

Zemp, S., M. Stauff acher, D. J. Lang and R. W. Scholz (2011). “Classifying Railway Stations for Stra-
tegic Transport and Land use Planning: Context Matters!,” Journal of Transport Geography, 19 (4), pp. 
670–679.

Arrington, G. and R. Cervero (2008). “TCRP Report 128: Eff ects of TOD on Housing, Parking, and 
Travel,” Transportation Research Board, Washington DC.

Asian Development Bank (2010). Parking Policy in Asian Cities, Metro Manila: Asian Development 
Bank.

Barter, P. (2016). On-Street Parking Management: An International Toolkit, Deutsche Gesellschaft für 
Technische Zusammenarbeit (GTZ) GmbH, Eschborn, Germany.

Barter, P. and E. Dotson (2013). Urban Transport Institutions and Governance and Integrated Land Use 
and Transport, Singapore, UN-Habitat, Nairobi.

Bernick, M. and R. Cervero (1997). Transit Villages in the 21st Century, New York: McGraw-Hill.
Breakthrough Technologies Institute (2008). Bus Rapid Transit and Transit Oriented Development: Case 
Studies on Transit Oriented Development Around Bus Rapid Transit Systems in North America and Aus-
tralia, Breakthrough Technologies Institute, Washington DC.

Calthorpe, P. (1993). The Next American Metropolis: Ecology, Community, and the American Dream, 
New York: Princeton Architectural Press.

Arrington, G. and R. Cervero (2008). “TCRP Report 128: Eff ects of TOD on Housing, Parking, and 
Travel,” Transportation Research Board, Washington DC.

Asian Development Bank (2010). Parking Policy in Asian Cities, Metro Manila: Asian Development 
Bank.

Barter, P. (2016). On-Street Parking Management: An International Toolkit, Deutsche Gesellschaft für 
Technische Zusammenarbeit (GTZ) GmbH, Eschborn, Germany.

Barter, P. and E. Dotson (2013). Urban Transport Institutions and Governance and Integrated Land Use 
and Transport, Singapore, UN-Habitat, Nairobi.

Bernick, M. and R. Cervero (1997). Transit Villages in the 21st Century, New York: McGraw-Hill.
Breakthrough Technologies Institute (2008). Bus Rapid Transit and Transit Oriented Development: Case 
Studies on Transit Oriented Development Around Bus Rapid Transit Systems in North America and Aus-
tralia, Breakthrough Technologies Institute, Washington DC.

Calthorpe, P. (1993). The Next American Metropolis: Ecology, Community, and the American Dream, 
New York: Princeton Architectural Press.

Carlton, I. (2007). “Histories of Transit-Oriented Development: Perspectives on the Development of the 
TOD Concept,” Working Paper 2009-02, Institute of Urban and Regional Development, University of 
California, Berkeley.

Cervero, R. and P. Bosselmann (1998). “Transit Villages: Assessing the Market Potential through Visual 



TOWARDS AN INCLUSIVE & LOW CARBON TOD 

Simulation,” Journal of Architectural and Planning Research, 15 (3), pp. 181–196.

Cervero, R. and D. Dai (2014). “BRT TOD: Leveraging Transit Oriented Development with Bus Rapid 
Transit Investments,” Transport Policy, 36 (2014), pp. 127–138.

Cervero, R., C. Ferrell and S. Murphy (2002). “Transit-Oriented Development and Joint Development in 
the United States: A Literature Review,” Research Results Digest, 52 (October), pp. 1–144.

Cervero, R. and J. Murakami (2007). “Rail+Property Development: A Model of Sustainable Transit Fi-
nance and Urbanism,” Environment and Planning A, 39 (May), pp. 2068‐2085.

CSE (2008). Parking Policy in India: Getting the Principles Right, Center for Science and Environment, 
New Delhi.

Currie, G. (2005). “The Demand Performance of Bus Rapid Transit,” Journal of Public Transportation, 8 
(1), pp. 41–55.

Currie, G. (2006). “Bus Transit Oriented Development-Strengths and Challenges Relative to Rail,” Jour-
nal of Public Transportation, 9 (4), pp. 1–21.

Dittmar, H. and G. Ohland (2003). The New Transit Town: Best Practices in Transit-Oriented Develop-
ment, Washington DC: Island Press.

Duncan, M. (2011). “The Impact of Transit-Oriented Development on Housing Prices in San Diego, 
CA.,” Urban Studies, 48 (1), pp. 101–127.

Express News Service (2011). “Indiabulls highest bidder in NTC FSI auction,” The Indian Express, 
2011-03-26, http://archive.indianexpress.com/news/indiabulls-highest-bidder-in-ntc-fsi-auction/767527/, 
Accessed on 2011-03-26.

Express News Service (2017). “Union Budget 2017: Aff ordable Housing Projects to be Given Infra Sta-
tus,” 2017-02-01, http://indianexpress.com/article/business/budget/union-budget-2017-aff ordable-hous-
ing-projects-to-be-given-infra-status-says-arun-jaitley-4502075/, Accessed on 2017-02-01.

Guthrie, A. and Y. Fan (2016). “Developers’ Perspectives on Transit-Oriented Development,” Transport 
Policy, 51 (2016), pp. 103–114.

Hartung, J. M. and J. R. Henig (1997). “Housing Vouchers and Certifi cates as a Vehicle for Deconcentrat-
ing the Poor,” Urban Aff airs Review, 32 (3), pp. 403–419.

Howard, E. (1965). Garden Cities of Tomorrow, Cambridge: Cambridge University Press.

Jacobs, J. (1961). The Death and Life of Great American Cities, London: Penguin Books.

Joel (2012). “Kickin’ it in Curitiba,” 2012-01-17, http://www.mycrowdfundingstudy.com/2012/01/17/
kickin-it-in-curitiba/, Accessed on 2012-01-17.

Joshi, R., Y. Joseph, V. M. Chandran and V. Darji (2017). “Transit-Oriented Development: Lessons from 
Indian Experiences,” CUE Working Paper No. 33, Centre for Urban Equity, CEPT University, Ahmed-
abad.

Kamruzzaman, M., D. Baker, S. Washington and G. Turrell (2014). “Advance Transit Oriented Develop-



53

ment Typology: Case Study in Brisbane, Australia,” Journal of Transport Geography, 34 , pp. 54–70.
Lina (n.d.) “Walkaton at the City Centre,” 2017-03-10, https://linayippy.wordpress.com/2008/11/22/
walkaton-at-the-city-centre/, Accessed on 2017-03-10.

MoHUPA (2016). Pradhan Mantri Awas Yojana Scheme Guidelines, Ministry of Housing and Urban Pov-
erty Alleviation, Government of India, New Delhi.

Nandy, M. and B. Sapam (2017). “Budget 2017 Aims to Boost Aff ordable Housing Plan,” 2017-02-
02, http://www.livemint.com/Politics/vVEj0Ro1ry92IcyIt7RoOJ/Budget-2017-Aff ordable-hous-
ing-to-be-given-infrastructure-s.html, Accessed on 2017-02-02.

Queensland Government (2010a). Transit-oriented Development: Guide for Practitioners in Queensland, 
Department of Infrastructure and Planning, The State of Queensland, Brisbane.

Queensland Government (2010b). Transit-oriented Development: Guide to Community Diversity, De-
partment of Infrastructure and Planning, The State of Queensland, Brisbane.

Queensland Government (2016). Yeerongpilly Transit Oriented Development: Detailed Plan of Develop-
ment, Department Infrastructure, Local Government and Planning, The State of Queensland, Brisbane.
Queensland Government (2017). “Local Government Planning Schemes,” 2017-03-17, https://dilgp.qld.
gov.au/planning/local-government-planning-schemes.html, Accessed on 2017-03-17.

Ramírez, S. M. and J. V. Rosas (2013). Transit Oriented Development: Regenerate Mexican Cities to 
Improve Mobility, Cuauhtémoc: Institute for Transportation and Development Policy Mexico.

Registrar General of India (2011). “Census of India: Houselisting and Housing Census Data, 2011,” 
2014-05-20, http://censusindia.gov.in/2011census/hlo/HLO_Tables.html, Accessed on 2014-05-20.

Searle, G., S. Darchen and S. Huston (2014). “Positive and Negative Factors for Transit Oriented Devel-
opment: Case Studies from Brisbane, Melbourne and Sydney,” Urban Policy and Research, 32 (4), pp. 
437–457.

Shoup, D. C. (2005). The High Cost of Free Parking, Chicago: Planners Press, American Planning Asso-
ciation.

Soursourian, M. (2010). “Equipping Communities to Achieve Equitable Transit-Oriented Development,” 
Community Investments, 22 (2), pp. 22–28.

Varady, D. P. and C. C. Walker (2003). “Housing Vouchers and Residential Mobility,” Journal of Plan-
ning Literature, 18 (1), pp. 17–30.

VTPI (2008). “Road Pricing,” 2017-03-03, vtpi.org/tdm/tdm35, Accessed on 2017-03-03.
White, S. M. and J. B. McDaniel (1999). “The Zoning and Real Estate Implications of Transit-Oriented 
Development,” TCRP Legal Research Digest, 12 (January), pp. 1–51.

Willson, R. (2005). “Parking Policy for Transit-Oriented Development: Lessons for Cities, Transit Agen-
cies, and Developers,” Journal of Public Transportation, 8 (5), pp. 79–94.

Yong, C. (2013). “‘Look’ Signs with Eyes Painted on Zebra Crossings,” 2013-06-02, https://everythin-
galsocomplain.com/category/pedestrians/, Accessed on 2013-06-02.



TOWARDS AN INCLUSIVE & LOW CARBON TOD 

Barter, P. (2016). On-Street Parking Management: An International Toolkit, Deutsche Gesellschaft für 
Technische Zusammenarbeit (GTZ) GmbH, Eschborn, Germany.

Barter, P. and E. Dotson (2013). Urban Transport Institutions and Governance and Integrated Land Use 
and Transport, Singapore, UN-Habitat, Nairobi.

Bernick, M. and R. Cervero (1997). Transit Villages in the 21st Century, New York: McGraw-Hill.
Breakthrough Technologies Institute (2008). Bus Rapid Transit and Transit Oriented Development: Case 
Studies on Transit Oriented Development Around Bus Rapid Transit Systems in North America and Aus-
tralia, Breakthrough Technologies Institute, Washington DC.

CSE (2008). Parking Policy in India: Getting the Principles Right, Center for Science and Environment, 
New Delhi.

Duncan, M. (2011). “The Impact of Transit-Oriented Development on Housing Prices in San Diego, 
CA.,” Urban Studies, 48 (1), pp. 101–127.

Express News Service (2011). “Indiabulls highest bidder in NTC FSI auction,” The Indian Express, 
2011-03-26, http://archive.indianexpress.com/news/indiabulls-highest-bidder-in-ntc-fsi-auction/767527/, 
Accessed on 2011-03-26.

Express News Service (2017). “Union Budget 2017: Aff ordable Housing Projects to be Given Infra Sta-
tus,” 2017-02-01, http://indianexpress.com/article/business/budget/union-budget-2017-aff ordable-hous-
ing-projects-to-be-given-infra-status-says-arun-jaitley-4502075/, Accessed on 2017-02-01.

Guthrie, A. and Y. Fan (2016). “Developers’ Perspectives on Transit-Oriented Development,” Transport 
Policy, 51 (2016), pp. 103–114.

Hartung, J. M. and J. R. Henig (1997). “Housing Vouchers and Certifi cates as a Vehicle for Deconcentrat-
ing the Poor,” Urban Aff airs Review, 32 (3), pp. 403–419.

MoHUPA (2016). Pradhan Mantri Awas Yojana Scheme Guidelines, Ministry of Housing and Urban Pov-
erty Alleviation, Government of India, New Delhi.

Nandy, M. and B. Sapam (2017). “Budget 2017 Aims to Boost Aff ordable Housing Plan,” 2017-02-
02, http://www.livemint.com/Politics/vVEj0Ro1ry92IcyIt7RoOJ/Budget-2017-Aff ordable-hous-
ing-to-be-given-infrastructure-s.html, Accessed on 2017-02-02.

Queensland Government (2010a). Transit-oriented Development: Guide for Practitioners in Queensland, 
Department of Infrastructure and Planning, The State of Queensland, Brisbane.

Queensland Government (2010b). Transit-oriented Development: Guide to Community Diversity, De-
partment of Infrastructure and Planning, The State of Queensland, Brisbane.

Queensland Government (2016). Yeerongpilly Transit Oriented Development: Detailed Plan of Develop-
ment, Department Infrastructure, Local Government and Planning, The State of Queensland, Brisbane.

Queensland Government (2017). “Local Government Planning Schemes,” 2017-03-17, https://dilgp.qld.
gov.au/planning/local-government-planning-schemes.html, Accessed on 2017-03-17.

Cervero, R., Ferrell, C., & Murphy, S. (2002). Transit-Oriented Development and Joint Development 



55

in the United States: A Literature Review. Research Results Digest, (52), 1–144. http://doi.org/10.1068/
a38377

Cervero, R., Murphy, S., Ferrell, C., Goguts, N., Tsai, Y.-H., Arrington, G. B., … Witenstein, N. (2004). 
Transit-Oriented Development in the United States: Experiences, Challenges, and Prospects. Retrieved 
from http://onlinepubs.trb.org/Onlinepubs/tcrp/tcrp_rpt_102.pdf

Dawkins, C., & Moeckel, R. (2014). Transit-Induced Gentrifi cation : Who Will Stay , and Who Will Go ? 
Transit, Transit Oriented Development,and Urban Form: A Bi-National Symposium Featuring Paris, 
France, and Washington, DC, 0–28.

DDA. (2012). Master Plan of Delhi 2021: Chapter 19: Transit Oriented Development (Draft). Master 
Plan of Delhi 2021.

Kahn, M. E. (2007). Gentrifi cation Trends in New Transit Oriented Communities : Evidence from Four-
teen Cities that Expanded and Built Rail Transit Systems, 155–182.

Renne, J. L. (2009). From transit-adjacent to transit-oriented development. Local Environment, 14(1), 
1–15. http://doi.org/10.1080/13549830802522376


