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In recent years, Transit Oriented 
Development (TOD) is increasingly 
accepted due to its great potential for 
leading cities towards more sustainable 
futures. This fruitful coordination between 
a city’s investments in mass transit and its 
land development strategy has enabled 
better  accessibility, increased walkability 
and mixed land use around transit areas. 
This technical  note reviews TOD at 
several scales in order to comprehend 
the trends, opportunities and challenges 
for its development and implementation, 
with a focus on yielding lessons for Latin 
America. First, the document discusses  
the global experience with TODs, 
including its characteristics and impacts 
such as  traveler behavior, ridership, and 
environmental benefits, as well as areas for 
improvement. The identified challenges 
include controversy around the definition 
of TOD itself; possible displacement of 
vulnerable residents and commercial 

tenants; the timing of development; the 
absence of legal framework to enable 
TOD regulations and tools; the effective 
use of incentives and land value capture; 
and the unintentional push to sprawl.

The review is followed by four case studies 
highlighting innovative responses to 
some of the discussed conflicts; these 
are Seoul, Bogotá, Vancouver, and a 
multi-city approach for assessing TOD 
market readiness. Some cases were 
successful, while others revealed missed 
opportunities. Finally, having identified 
key attributes of the successful TODs –
and successful approaches to achieve 
TOD-, the technical note provides 
eight recommendations for effective 
TOD implementation targeted at Latin 
American cities. 

Abstract

Key words:
TOD; BRT; Latin America; Urban development; 
Sustainability; Mobility; Tools; Trends; Urban 
regeneration; Seoul; Bogotá; Vancouver

Even though challenges remain, the 
evidence reviewed suggests that the 
coordination of land development and 
transportation should be combined with 
the coordination of public and private 
institutional leadership in the effort to 
achieve a sustainable city.
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Transit Oriented Development (TOD) 
represents an increasingly attractive 
alternative for improving the quality of 
life for people all around the world. By 
definition, TOD describes the coordination 
between a city’s transport investments 
and land development. This can be 
mutually beneficial as the investments in 
mass transit increase accessibility which 
is likely to be reflected in higher property 
values. The emergent experience of TOD 
in Latin American cities has heightened 
the need to understand proactive steps 
that can be followed for a successful TOD 
implementation. 

The purpose of this technical note is to 
evaluate TOD at multiple scales, from 
a global perspective to more specific 
implementation in particular cities, in 
order to collect information useful for 
the Latin American context. As a result, 
the document concludes with eight 
recommendations for effective TOD 
implementation.

The global experience with TODs builds  
upon the accumulated knowledge from 
the last decades. All around the world, TOD 
has encouraged more sustainable forms 
of mobility by concentrating demand, 
capitalizing on economies of density, 

Executive 
Summary
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better  accessibility,  increasing walkability, 
and mixing land uses. This has presented 
positive outcomes like increased property 
values and related property tax revenues, 
reduced greenhouse gas emissions, lower 
levels of air pollution and, in some cases, 
neighborhood regeneration. However, the 
maturation of TODs has been accompanied 
by several unexpected impacts; some of 
these include concentration of housing 
and jobs around transit, induced 
gentrification and the displacement of 
vulnerable populations. Those impacts 
prompt the need for tools to increase 
the supply of affordable housing and to 

protect the community as a part of TOD 
implementation. For the Latin American  
context, issues like redevelopment, 
the need for congruence between 
investments, institutional coordination, 
the absence of legal framework and the 
possibility to induce peripheral growth  
present  an  even  greater challenge.

Afterwards, the document provides 
four case studies that highlight tools, 
instruments, and interventions which 
have played an important role in successful 
TOD projects; these are Seoul, Bogotá, 
Vancouver, and a multi-city approach to 
TOD market readiness. 

The first case study, Seoul, serves as an 
example of a tight integration between 
multimodal transportation and land 
development at varying levels of intensity 
and with multiple transportation modes. 
Moreover, it exemplifies application of 
station area typologies that takes into 
consideration the diversity and evolving 
characteristics of land development and 
transportation. The case of Bogotá and 
its experience with urban partial plans 
has presented strengths and challenges, 
particularly for suburban redevelopment
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For greenfield development, partial plans have been successful in encouraging 
development that is oriented around transit. In infill areas, difficulties around permitting, 
negotiation with land owners and residents, and concerns about gentrification have 
limited the efficacy of the partial plan approach. The Vancouver case embodies the 
efficacy of a planning legacy focused on reducing auto-centric development coupled 
with strategic initiatives at the regional and station-area levels. Vancouver is an example 
of how a successful coordination and cooperation between transportation in its multiple 
scales and land use is necessary in order to maintain a high level of urban livability, even 
in the face of rapid population growth. 

The last case study focuses on a tool for assessing market readiness for TOD and 
planning support. The tool focuses on real estate market appetite and determining the 
degree of transit orientation and land availability at existing locations, addressing the 
need to assess market conditions and develop locally differentiated TOD strategies that 
are coherent to each of the stations’ circumstances. Even though the cases are diverse, 
they provided insights into emerging TOD trends and innovative responses when faced 
with challenges.
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1 5
Promote Develop

TOD that is inclusive of 
various land uses, types 

of residences, and 
levels of affordability.

TOD strategies that 
are reflective of local 

market conditions and 
community priorities, 

and that take into 
account the challenges 

of the timing of 
transit investments 

and the timing of 
land development or 

redevelopment. 

TOD that results in the 
displacement of local 

residents. 

the private sector as 
a way to enhance the 

financial, political, and 
market support for 

TOD.

active transportation 
as a strategy that 

helps achieve other 
TOD objectives around 
inclusion, connectivity, 

accessibility, and 
environmental 
improvements.

opportunities to 
develop regional 

leadership to support 
TOD in concert with a 
regional TOD strategy.

current urban land 
management and 
value capture tools 

in order to defray the 
costs of TOD.

the need for 
institutional 

coordination across 
sectors, levels of 

administration, and 
private, public, and 
non-profit sectors.

2 6
Avoid Involve

4 8
Adapt and 

Improve
Address

3 7
Support Leverage

Finally, building on the findings of the review, the technical note concludes with eight 
recommendations for effective TOD implementation targeted at Latin American cities:
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1
Introduction

Transit oriented development (TOD) has emerged as a 
concept to describe the coordination of land development 
with investments in mass transit. This integrated 
approach is mutually beneficial because certain patterns 
of land development increase the demand and the 
attractiveness of sustainable travel options in which mass 
transit is included, along with pedestrian and bicycle 
modes. Simultaneously, mass transit supports urban 
development that is compact and dense. 

Often coupled with changes in land development 
regulations, TOD can be viewed as a market response 
to the accessibility advantages provided by mass transit 
investments which, based on the land rent theory1,2, are 
likely to be reflected in higher property values. Accordingly, 
recent reviews focussed on Bus Rapid Transit (BRT) have 
suggested possible property value increases when this 
system is implemented3,4. Higher values then generate 
increased interest from developers and investors to 
develop land more intensely resulting in what Levinson 
and Krizek5 have deemed a seemingly-virtuous cycle of 
compact, walkable development and transit accessibility.

What is Transit 
Oriented 

Development?
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Introduction

Curitiba is one of the most emblematic 
cases of coordination between land 
development and BRT. Through deliberate 
upzoning of areas alongside BRT corridors, 
downzoning of non-corridor areas, and 
mixing of land uses, Curitiba was able to 
successfully guide dense development 
along the axes outlined by its BRT system. 
Curitiba followed a transit-first approach –
initially investing in mass transit to shape 
future urban development. Although 
Curitiba’s was an early and path-breaking 
example of BRT-based TOD, recent 
research has highlighted important 
areas for improvement. For example, the 
environment around many of Curitiba’s 
BRT stops provides limited support for 
active transport6; there is ample on- and 
off-street parking, often free7; motorization 
and auto use continue to rise8; and well-
located housing affordability remains 
a challenge9. The lessons of Curitiba 
can serve as an example for other Latin 

American cities as they experiment with 
TOD as an explicit way to strengthen 
mass transit investments while providing 
opportunities for pedestrian and bicycle 
mobility, short trips, and more sustainable 
development patterns. 

In addition to a deliberate approach to 
coordinating land development around 
mass transit, recent research has also 
identified TODs that have resulted from 
a development-first approach. In these 
TODs, mass transit investments follow 
pre-existing land development that is 
dense and with a high mixture of uses. The 
challenge is to retrofit nodal urban districts 
and fill gaps in order to further improve 
the TOD orientation of development, 
often by improving the environment for 
active transportation, the quality of public 
spaces, and the connectivity of stops’ 
surrounding areas. Although historically 
receiving less recognition as TOD than the 
more ambitious and expansive example 

Figure 1. Graphic synthesis of the definition of TOD.

of Curitiba, there are other cases of BRT-
based TOD that have garnered increased 
attention. For example, in 2017 the Institute 
for Transport Policy and Development 
developed a rating of mass transit stop 
areas (“The TOD Standard”) based on 
the stops’ performance on several TOD 
criteria10. It awarded a gold rating to a BRT 
stop in Bogotá (Centro Internacional) 
and a silver rating for a BRT stop in 
Mexico City (Reforma 222) both of which 
followed a development-first approach. 
Elsewhere in Latin America (e.g. Quito, 
Guatemala City) researchers have shown 
that existing development around BRT 
stops may come close to exhibiting key 
characteristics often attributed to TOD11. In 
these instances, mass transit investments 
leveraged pre-existing development to 
reinforce development that is transit-
friendly and sustainable.

Regardless of whether a transit-first 
or a development-first approach is 
followed, there is a growing need to 
understand proactive steps that can be 
taken to encourage the planning for and 
adoption of TOD at multiple scales – the 
region, the urban district, the station 
and the corridor, while addressing 
implementation challenges.
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The next section begins with a review of 
the current global experience with TODs, 
including its characteristics and impacts 
such as traveler behavior, ridership, and 
environmental benefits, as well as areas for 
improvement. For example, the growing 
TOD experience has revealed emerging 
tensions surrounding the identity of TOD 
itself: the conundrum of TOD as a place 
where activity concentrates versus TOD 
as a gateway to regional mass transit12-15. 
Other pertinent challenges include the 
potential for displacement of vulnerable 
residents and commercial tenants; the 
lack of congruence between the timing of 
transit investments and the timing of urban 
development; institutional coordination; 
the absence of a legal framework to 
support tools and regulations that enable 
TOD; the application of TOD typologies for 
regional planning; and the effective use of 
incentives and land value capture. 

The review is followed by four case studies 
highlighting innovative responses to some 
of the emerging TOD challenges; these are 
Seoul, Bogotá, Vancouver, and a multi-city 
approach to TOD market readiness. Seoul’s 
TOD efforts serve as an example of the 
seamless integration of multiple modes of 

mass transit (rail, light rail, BRT, taxis, and 
active transportation) accompanied by a 
long-term differentiated TOD strategy. The 
Bogotá case highlights specific examples 
attempting to foster TOD around key stops 
of its BRT, highlighting strengths and 
challenges of urban partial plans as tools 
for value capture and land readjustment, 
especially for redevelopment. Vancouver 
underscores the importance of local, 
regional, and provincial transportation, 
and land use coordination and cooperation 
with mixed success in developing a 
pedestrian-friendly environment in areas 
of redevelopment. Finally, the multi-city 
case study focuses on a tool that has been 
applied in cities such as Portland, Oregon, 
and Washington for the development of a 
regional TOD strategy. The tool addresses 
the need to assess market conditions 
and develop locally differentiated TOD 
strategies that are consistent and 
complementary to the realities of each 
of the stations’ surroundings. Although 
varying in scope, these four cases confirm 
some of the emerging trends and 
challenges of TOD and how to plan for it. 

The final section of the report reflects on 
the aforementioned findings and offers 
eight recommendations for effective 
TOD implementation targeted at Latin 
American cities:

(1) Promote TOD that is inclusive of various land uses, 
types of residences, and levels of affordability. 

(2) Avoid TOD that results in the displacement of local 
residents. 

(3) Support active transportation as a strategy that 
helps achieve other TOD objectives around inclusion, 
connectivity, accessibility, and environmental 
improvements. 

(4) Adapt and improve current urban land management 
and value capture tools in order to defray the costs of 
TOD.

(5) Develop TOD strategies that are reflective of local 
market conditions and community priorities, and that 
take into account the challenges of the timing of transit 
investments and the timing of land development or 
redevelopment. 

(6) Involve the private sector as a way to enhance the 
financial, political, and market support for TOD.

(7) Leverage opportunities to develop regional leadership 
to support TOD in concert with a regional TOD strategy.

(8) Address the need for institutional coordination across 
sectors, levels of administration, and private, public, and 
non-profit sectors.



11

1   |   2   |   3   |   4
Introduction

1. Alonso, W. Location and land use; toward a general 
theory of land rent.  (Cambridge, Harvard University 
Press, 1964., 1964).

2. Muth, R. F. Cities and Housing.  (University of Chicago 
Press, 1969).

3. Zhang, M. & Yen, B. T. H. The impact of Bus Rapid Transit 
(BRT) on land and property values: A meta-analysis. 
Land Use Policy 96, doi:10.1016/j.landusepol.2020.104684 
(2020).

4. Stokenberga, A. Does Bus Rapid Transit Influence 
Urban Land Development and Property Values: A 
Review of the Literature. Transp. Rev. 34, 276-296, doi:10.1
080/01441647.2014.902404 (2014).

5. Levinson, D. M. & Krizek, K. J. Planning for place 
and plexus : metropolitan land use and transport.  
(Routledge, 2008).

6. Vergel-Tovar, C. E. & Rodriguez, D. A. The ridership 
performance of the built environment for BRT systems: 
Evidence from Latin America. Journal of Transport 
Geography 73, 172-184, doi:10.1016/j.jtrangeo.2018.06.018 
(2018).

7. Zeimann, C. Parking management in Curitiba, Brazil 
Masters of City and Regional Planning thesis, University 
of North Carolina, Chapel Hill, (2006).

8. Lindau, L. A., Hidalgo, D. & Facchini, D. Bus Rapid 
Transit in Curitiba, Brazil A Look at the Outcome After 
35 Years of Bus-Oriented Development. Transp. Res. 
Record, 17-27, doi:10.3141/2193-03 (2010).

9. Freitas Miranda, H. d. & Rodrigues da Silva, A. N. 
Benchmarking sustainable urban mobility: The case of 
Curitiba, Brazil. Transp. Policy 21, 141-151 (2012).

10. ITDP. The TOD Standard. (Institute for Transportation 
Development and Policy New York, NY, 2017).

11. Rodriguez, D. A. & Vergel-Tovar, C. E. Urban development 
around bus rapid transit stops in seven cities in Latin-
America. Journal of Urbanism: International Research 
on Placemaking and Urban Sustainability 11, 175-201 
(2018).

12. Bertolini, L. Spatial development patterns and public 
transport: the application of an analytical model in the 
Netherlands. Planning Practice and Research 14, 199-210 
(1999).

13. Huang, R., Grigolon, A., Madureira, M. & Brussel, M. 
Measuring transit-oriented development (TOD) network 
complementarity based on TOD node typology. Journal 
of Transport and Land Use 11, 305-324, doi:10.5198/
jtlu.2018.1110 (2018).

14. Lyu, G., Bertolini, L. & Pfeffer, K. Developing a TOD 
typology for Beijing metro station areas. Journal 
of Transport Geography 55, 40-50, doi:10.1016/j.
jtrangeo.2016.07.002 (2016).

Chapter 1   
References

15. Vale, D. S. Transit-oriented development, integration 
of land use and transport, and pedestrian accessibility: 
Combining node-place model with pedestrian shed 
ratio to evaluate and classify station areas in Lisbon. 
Journal of Transport Geography 45, 70-80, doi:10.1016/j.
jtrangeo.2015.04.009 (2015).



12

2
Current trends in TOD implementation: 

main risks and challenges

Building on the accumulated experience of the last decades, this section 
summarizes trends, common risks, and emerging opportunities for TOD.  
It begins with a summary of key transportation, urban development, 
environmental, and community impacts; followed by a discussion of the 
changing definition of TOD based on its function, its form, and the types of 
transportation modes considered. It subsequently summarizes procedural 
challenges around TOD implementation including institutional support, 
local incentives, planning knowledge, and the timing of development. 
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Current trends in TOD implementation; 

main risks and challenges

Global research on TOD has largely focused 
on documenting its direct impacts, with 
evidence on its indirect impacts only now 
beginning to emerge. The direct impacts of 
TOD relate to transportation and mobility, 
urban accessibility, land development, and 
urban design. Pertinent indirect impacts 
include environmental performance and 
an improvement in the tax base. Evidence 
of TOD’s social impacts, meanwhile, is 
mixed. Despite the possibility for more 
public space and chance encounters, 
there is limited evidence about changes 
in social capital. Furthermore, concerns 
around displacement of both original 
residents and local commercial businesses 
continue to emerge. 

By concentrating demand, capitalizing on 
economies of density, better accessibility, 
increasing walkability, and mixing land 
uses, TOD has been shown to encourage 
more sustainable forms of mobility. 
Studies conducted in a variety of cities 
worldwide including Bogotá16, Curitiba11, 

2.1. Trends regarding 
TOD impacts

Hong Kong17, New York, Portland, San 
Francisco, Sao Paulo11, Seoul18,19, Shanghai20, 
Taipei, Washington21, and Wuhan22 among 
others, have shown positive associations 
between TODs and mass transit ridership.  

To be clear, not all station areas in these 
systems qualify as TODs. However, some 
do exhibit attributes that qualify them 
as well-performing TODs. Others have 
documented increases in transit use 
over time23-25 and changes in kilometers 
traveled21,26 even after attempting to 
account for residential self-selection—
those individuals who move to TODs 
because of their pre-existing proclivities 
for transit27. The effects on travel behavior 
also extend to non-work trips14 and to 
longer-term mobility decisions such as 
whether to own a car20, 21, 28. 

Figure 2. All around the world: Some of the cities with positive associations between 
TODs and mass transit ridership.
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Indirect TOD benefits include increased 
property values and related property tax 
revenues29-31, reduced emissions as a result 
of shorter distances traveled and higher 
transit ridership32, 33, 34 and lower levels of 
air pollution35, 36. However, it is important to 
note that there are documented increases 
in localized congestion and emissions 
hotspots due to heightened economic 
activity related to TODs as destinations. 
The concentration of housing and jobs 
around transit, meanwhile, supports the 
fiscal health of local governments. 

On a per-unit-of-area basis, TODs produce 
more fiscal revenue than development 
that is more widely distributed in space37. 

Other evidence regarding TOD’s 
economic, environmental, and social 
benefits is more ambiguous. For 
example, while there is evidence that 
TOD does indeed spur economic 
development, it is unclear whether that 
economic activity is a net increase or 
merely displaced from elsewhere in the 
metropolitan area38. Regardless of its 
regional effects, at the local level TOD 
is frequently seen as a potential catalyst 

for neighborhood redevelopment and 
in some cases presented as a tool for 
neighborhood regeneration. Similarly, 
energy usage appears to decrease due to 
lower automobile use and shorter trips; 
however, other research has shown that 
under particular circumstances, energy 
use from cooling and heating actually 
increases39. For social capital, some studies 
have hypothesized that chance encounters 
and proximity to social destinations 
may create opportunities for increased 
interaction and social inclusion.
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Current trends in TOD implementation; 

main risks and challenges

Although some research has shown 
increased social ties among TOD residents 
(relative to residents of other types of 
developments)24, others have failed to 
find such an association31.  

Concerns around induced gentrification 
and the displacement of vulnerable 
populations follow from an expansion in 
local economic activity and increases in 
property values. In some ways, the essence 
of TOD lies in encouraging densification to 
engender the social and private benefits 
of clustering and agglomeration. 

Furthermore, TODs often rely on 
heightened market interest in the area 
to encourage developers to build more 
intensely40. Yet, high land values decrease 
the viability of affordable housing or mixed 
income housing projects. As a result, 
tools to increase the supply of affordable 
housing, such as inclusionary zoning 
and deed-restricted affordable housing 
should be considered as part of the TOD 
planning process41. 
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* In a community land trust, ownership between land 
and structural improvements to the land (buildings) are 
separate. Land is collectively owned whereas building 
titles can be held by individuals, business owners, 
cooperatives, non-profits, or others. Titles to land 
parcels are held by a not-for-profit owner that manages 
the lands on behalf of dwellers. Land is thus removed 
temporarily or permanently from the market.  

** In Sao Paulo, ZEIS are zoning overlays to identify favelas 
in need of physical upgrading, favelas in environmentally 
sensitive zones, undeveloped peripheral areas, well-
located areas that have been disinvested, and more 
recently, well-located areas with land availability to 
attract affordable housing. ZEIS have been relatively 
successful in increasing investments, but they have 
been less successful in keeping the housing affordable 
or in expanding affordable housing in those locations.

Issues of displacement are particularly 
acute for infill TOD projects, precisely 
because current land is likely occupied 
by lower income residents. The difficulty 
of managing the process of land 
redevelopment in areas with existing 
activity is an important reason why 
most recent TOD in Latin America is 
located in peripheral, greenfield areas 
mostly though not exclusively located in 
peripheral locations23. Echoing concerns 
about displacement, a recent global 
review suggested that the “D” in TOD has 
taken a very narrow meaning focused on 
physical development, while community 
development in TOD has languished30.

Related tools to protect population 
displacement are also relevant because 
maintaining or increasing the supply 
of affordable housing does not mean 
that pre-existing residents will not be 
displaced. Tools such as community 
land trusts* and Sao Paulo’s ZEIS (Zonas 
Especiais de Interesse Social)** could be 
helpful in protecting vulnerable residents 
at risk of displacement42.
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Current trends in TOD implementation; 

main risks and challenges

Both the “T” and “D” of TOD are being contested and redefined. This in itself can be 
interpreted as a harbinger of success, as localities adapt TOD to fit their localized 
priorities and needs. Yet critics contend that this may end up diluting the value of 
TOD: if the density, active transport orientation, mixing of land uses, quality of transit 
service, or diversity of housing are compromised, is it still TOD? This concern spurred 
the development of TOD standards10. 

2.2. An evolving 
definition of TOD

Keeping in mind that a monolithic definition of TOD is appropriate, this section explores 
emerging trends surrounding what constitutes TOD, including debates surrounding 
the “T” of TOD, the tension between node and place, the challenges of implementing 
TOD in redevelopment areas, and the potential of TOD to induce peripheral growth.
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2.2.1. Defining the “T” in TOD 
The breadth of modes represented by the 
“T” in TOD has undergone re-examination 
and revision. Even though the concept 
of TOD emerged mostly from rail transit 
investments, which are highly site-specific 
and durable, there is increased evidence 
of the usefulness of TOD for bus-based 
services, particularly Bus Rapid Transit 
(BRT)29. This is premised on the view that 
most development or redevelopment 
stems from the accessibility improvements 
that transportation infrastructure 

investments provide, regardless of the 
specific transportation mode.  

By contrast, supporters of a narrower, 
mode-specific definition of “Transit” 
suggest that the perception of developers 
is important in determining whether TODs 
succeed or not. For example, the lack of 
permanence of bus systems, the stigma 
of buses as a mode of transportation 
inferior to rail, the allure of rail as a novel 
and ‘modern’ mode of transportation, 
and the political commitment implied in 

the higher cost of rail may contribute to 
perceptions, accurate or not, that rail-based 
TOD is more desirable than bus-based 
TOD43. These concerns are magnified for 
regular bus service; by contrast, they are 
ameliorated to the extent that bus-based 
systems become more rail-like in their 
asset-specificity, location, and operations. 
Indeed, the emerging experience from 
Asia and Latin America suggests that these 
concerns are more likely to apply to regular 
bus-based services than BRT44, 45. 

BRT and aerial trams are two examples of 
the expansion of the conceptualization 
of the “T” in TOD. Although BRT has a 
distinguished trajectory as a mode of 
transportation that is complementary 
to, and sometimes competitive with 
rail service, and Curitiba’s experience 
notwithstanding, it has only emerged 
within the past two decades as a mode 
considered to fall under the TOD’s 
umbrella29, 46. 
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Current trends in TOD implementation; 

main risks and challenges

The impacts of TOD attributes on BRT 
ridership6, auto ownership28, property 
values43,47,48, and land development 
and redevelopment49,50 have been well-
documented. More recently, there has 
been renewed interest in investing in aerial 
trams to serve low income populations 
living in steep hillsides in many Latin 
American cities; and accompanying this 
renewed interest have been efforts to link 
the aerial tram with the concept of transit-
oriented development. 

The travel time, environmental, public 
space, property value, and walkability 
benefits of these investments are largely 
consistent with the benefits attributed to 
TODs51-54. 

Even in the absence of high-quality transit 
service, it may be justifiable to encourage 
development that is consistent with many 
of the land development attributes of TOD.  
This includes encouraging development 
that is high density, more walkable, with 
a high mixture of land uses, and with 

quality public spaces; more directly, a 
TOD without the “T”. Although using 
US evidence only, Chatman concludes 
that broadening the effort to encourage 
TOD-like attributes beyond station areas 
is desirable and likely to yield significant 
benefits55. 

Thus, density caps, parking requirements, 
limited public spaces, and separation 
of land uses are all policies that may be 
artificially suppressing compact, walkable 
environments. 

From this perspective, relaxing regulations 
that have centrifugal effects on urban 
form could be appropriate even when 
there are no mass transit stops close by.
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going to the TOD does so by transit and 
therefore the concentration of activities 
has sometimes led to pedestrian-vehicle 
conflicts and spot congestion. This, in turn, 
has resulted at times in higher localized 
tailpipe emissions. 

By contrast, the nodal aspect of the 
TODs support the ability of travelers to 
get to other transit lines and modes and 
to connect to the rest of the region. And 
conversely, some travelers use transit 
to access destinations at this node. This 
gateway function of TOD requires high 
multimodal accessibility that eases 
access and egress functions, sometimes 

2.2.2. Tension between TOD as a 
place and TOD as a node

The maturation of TODs has been 
accompanied by a number of unexpected 
impacts. Prominent among them is the 
tension that exists between TOD as a 
destination and TOD as a gateway from 
the rest of the city, or in other words, the 
tension between TOD as a place and TOD 
as a node within a transportation network. 
This tension emerges from the need of 
TODs to function as destinations –as a 
place that people want to visit for work, 
entertainment, commercial activities or 
other purposes, as well as the function of 
TOD as nodal gateways into the regional 
transportation system. Not everyone 
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Figure 3. TOD as a node versus TOD as a place.

node

place

in conflict with the place-based functions 
related to employment and other activities 
that create conflicts between transit users 
and non-users.

Automobile parking is a prominent 
example where the nodal and place 
functions of TOD come to a head. 
Providing ample parking at a low price 
(or free) is sometimes seen as a way to 
enhance access to the destinations within 
a TOD. Unfortunately, this undermines 
the gateway function of the TOD as it 
reduces incentives to take transit and 
makes navigating the TOD environment 
more challenging for walkers and cyclists. 

Beyond parking, the broader management 
of automobiles is a relevant aspect of the 
management of urban space around 
mass transit station areas. Although less 
common in Latin America, zonal charges 
related to emissions and congestion (such 
as cordon charges) have begun to emerge 
as possible policy instruments to curb car 
use. Latin American cities have a stronger 
track record with the use of automobile 
circulation bans aimed at improving air 
quality and decreasing congestion60. 
Increasing the space devoted to other 
uses is another way of dissuading car use 
and raising the perceived cost of driving. 
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2.2.3. The challenge of TOD and 
redevelopment 

Since in many cases development in Latin 
American cities has occurred before mass 
transit, redevelopment can be a critical 
step in unlocking the benefits of TOD. Yet, 
the process is much more complex than 
greenfield development given the diverse 
land ownership, current users of the 
space (residents, workers, visitors), and the 
need to mitigate impacts on neighboring 
areas and pass-through users. For these 
reasons, land management tools like 
urban partial plans and development 
master agreements are poorly suited for 
infill development. This may partly explain 
why a recent review found a paucity of 
cases of infill TOD23. 

Two Asian cases stand out as noteworthy 
with respect to successful infill 
development for TOD. In Hong Kong infill 
sites were able to attract employment 

growth and new population, and a higher 
degree of land use mix61. By contrast, 
in greenfield sites the planning was 
more tabula rasa, with comprehensive 
and whole-cloth interventions broadly 
altering the greenfield landscape.  In 
Seoul, the introduction of BRT led to 
strengthening the first and second-ring 
suburban areas followed by significant 
infill redevelopment.  

Nowhere are the challenges of 
redevelopment versus infill development 
more prominent than in the placement 
of affordable housing. Throughout Latin 
America, much of the affordable housing 
developed in the late 20th and early 21st 
centuries associated with transit was 
peripherally located with low regional 
accessibility. 

Although cities such as Bogotá, Quito, and 
Rio de Janeiro used innovative tools, the 
resulting housing was nonetheless poorly 
located50, 62.  

Finally, a related challenge around 
infill development for TOD is that 
the redevelopment is most likely to 
take place in places where there is a 
significant gap between existing and 
potential development value. These 
places, however, may be characterized 
by dilapidated structures, poor public 
infrastructure, and therefore more likely 
to be occupied by vulnerable populations 
and the opportunity to redevelop in these 
areas is likely to displace them.

Addressing the needs of existing 
marginalized populations in areas that 
are undergoing accessibility-enhancing 
investments is probably one of the most 
vexing challenges of TOD.  As discussed 
previously, Sao Paulo’s experience 
with ZEIS is mixed, with some anti-
displacement protections working well, 
particularly when complemented with 
additional policies and programs, but 
with increases in affordable housing rarely 
occurring63.  
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2.2.4. Inducing peripheral 
growth: Is TOD a recipe for 
sprawl?

The centrifugal forces associated with TOD 
may also propel additional uncontrolled 
growth in the periphery of cities, close 
to outlying stops. This development 
might cause more of the spot congestion 
around TOD, may increase trip lengths, 
and may challenge the emissions benefits 
of TOD. It is this type of growth that can 
be remediated through the coordination 
of transit investments and land 
development. However, in the absence of 
a thoughtful effort to control peripheral 
growth, TOD may end up inducing it. 

These peripheral growth trends may 
also be exacerbated by the effects of 
gentrification. This has been documented 
for Bogotá64 and Quito50 among others. 
As areas close to stations improve their 
accessibility due to the mass transit 
investments, property values tend to 
increase. Renters -and to some extent, 
owners- may be displaced over time, 
moving instead to more affordable, 
outlying areas. 

Over time, in the search for affordable 
housing conditions vulnerable populations 
end up located in more distant locations. 
This not only reduces their accessibility to 
job opportunities, but also reinforces social 
segregation. Thus, this process not only 
magnifies the challenges of peripheral 
growth, but fails to address the affordable 
housing problem.

A regional vision of growth may help 
to counteract growth trends towards 
peripheral expansion. For example, 
Vancouver benefits from a greenbelt that 
limits expansion beyond its borders.  

Thus, it is important to consider the 
implementation of a regional framework 
that facilitates and manages the growth 
along the full corridor and elsewhere. 
In Curitiba, the BRT corridors were up-
zoned while growth in areas away from 
the corridor was deliberately limited by 
zoning regulations. 

Policy tools such as the transfer of 
development rights, conservation 
easements, and greenbelts may be 
necessary to complement a policy 
of concentrated growth along mass 
transportation corridors. Brazilian cities 
like Curitiba have used the transfer of 
development rights to enable owners of 
environmentally- or agriculturally-valued 
lands to remain in those uses. In exchange, 
developers of land in specific areas (in 
this case, TOD areas) pay for the right to 
develop more intensely. 

Part of the payment is used to compensate 
the owners of undeveloped land creating 
a dual win: more intense development 
along mass transit corridors and the 
preservation of desired areas.
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2.3 Emerging trends in planning for TOD

2.3.1. Usefulness of TOD 
typologies
Station area typologies that describe current 
or future characteristics of these areas have 
become common practice in the planning 
and implementing of TODs. Typologies are 
descriptive in nature—that is, they provide a 
summary of current or envisioned conditions 
and can be a useful step in promoting 
and implementing policies that support 
transit-oriented development65. Higgins 
and Kanaragolou66 label these typologies 
as “normative”; they express an aspirational 
vision of what the region can achieve, and the 
strategies required to do so. 

Typologies can be a useful step in promoting 
and implementing policies that support 
transit development65. They can assist local 
planners in considering the type of stops in 
their systems and the potential similarities 
and differences with other stops in the region. 
Typologies reflect priorities in terms of what 
ought to be measured and the end goal. 

Each type contains a set of stations that share 
commonalities; however, no two stations will 
be the same. Planning and policy actions to 
achieve a type are based on an assessment 
of existing conditions, as well as of local 
community and planning objectives. For 
example, policymakers can help adjust local 
land management policies by identifying 
areas where land is over or undersupplied. 
Similarly, planners can help support transit 
ridership by encouraging the development 
of improved multimodal connections, as 
well as by focusing on land uses that both 
attract travelers and serve as destinations in 
chained trips. While typologies do not cast 
value judgments of what is good or bad, they 
do reflect priorities in terms of what ought to 
be measured and what a typology is expected 
to achieve40. This section outlines the wide 
range of TOD typologies as well as the current 
thinking on the station area characteristics that 
can be measured in developing a typology.

The literature now identifies attributes of 
place, location, integration, and value as 
four complementary domains useful in 
developing station area typologies. Place 
describes many of the built environment 
characteristics of a station, including its land 
uses, development intensity, and functional 
orientation12,67. Examples of TOD typologies 
include Calthorpe’s early definition of two 
types, urban and neighborhood TODs, 
based on each site’s land uses, development 
intensity, and urban design characteristics68. 
More recently, the Center for Transit 
Oriented Development and other US-based 
organizations have developed typologies 
with a regional orientation40. Integration 
measures the degree to which other modes 
of transportation are incorporated into the 
station’s surrounding area. Recent station 
area typologies have acknowledged the 
importance of the local physical environment 
in supporting other transportation modes69, 

70, including, in particular, walkability71. Place 
and integration are two domains that are 
well-described in current literature on TOD10.

Beyond place and integration, location 
recognizes where the stop is relative to 
other stops in the transportation network.  
This is related to the node function of a 
stop, as it measures the position of a station 
in the hierarchy of stops and lines within 
a transportation system. However, it also 
measures the ability and ease with which 
an individual can reach broader destinations 
from that station. For example, Salat and 
Olliver72 use location—defined as major hubs 
in central locations, urban stations at fringe 
locations that are close to the urban core 
but not located at the most central locations, 
and end of line suburban locations—in their 
station area types. 
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Figure 4. Place, integration, 
location and value as the 
complimentary domains.
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The concept of value attempts to measure 
the dynamic interplay between land supply 
and demand around stations in order to 
understand land market trends, quantify the 
current performance of urban development 
and transit, and identify future opportunities. 
Development occurs through the complex 
interplay between various actors, including 
developers, landowners, lenders, community 
members, and planners. Therefore, a balanced 
way of understanding and describing stations 
should account for the achieved and expected 
development potential of a station. This is 
important because land supply constitutes 
one of the main barriers to the better 
integration of transit and land development. 

Toolbox
04 complementary 
attributes useful for 
developing station 
area typologies
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Station types are dynamic, reflecting the supply and demand forces of the market. 
A station area that is peripheral but with significant greenspace may densify and 
enhance its land use mix and pedestrian amenities. As the city grows, those peripheral 
locations become more central both in terms of access to destinations and in becoming 
destinations themselves. Thus, stations change over time and that change may also be 
reflected in a changing set of typologies. 

Finally, station typologies can also be evaluated relative to their transit ridership 
performance. Stations with characteristics that are most consistent with TOD have 
been shown to have higher ridership11, 19. Furthermore, the ridership performance of a 
type also reflects potential policy changes that may be necessary. 

For example, end of line stations with significant intermodal passenger transfers are 
likely to see significant ridership but a limited transit orientation in their development. 
Unless policies are deliberately introduced to encourage development that is transit 
oriented, these intermodal terminals will remain largely oriented towards their function 
as a transfer hub.
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2.3.2. When to TOD? The timing 
challenge of TOD

Prevailing planning practice routes transit 
through the most developed areas of the 
city to maximize transit demand. With 
notable exceptions, like Curitiba’s transit-
first approach, this practice aims at right-
sizing transit service to current or near-
future passenger demand. However, the 
Colombian experience suggests that 
this decision impacts the timing of TOD 
because existing development reduces 
the degrees of freedom and “locks in” 
future development in a way that makes 
the implementation of TOD principles 
more difficult73. 

This decreases the potential to increase 
density along key corridors and may limit 
the yield of additional passengers.

The other critical aspect of when should 
TOD happen is market readiness. From an 
institutional perspective, readiness for TOD 
includes an understanding of the current 
market and of the regulatory actions that 
may support it. Market readiness implies 
that TOD is a long-term proposition. 
Although it often appears as if infrastructure 
itself takes a long time to be built, urban 
development is likely to take much longer 
partly due to the atomized nature of land 
ownership and development proposals. 

Whereas the planning and 
implementation of mass transit may 
take upwards of a decade to execute, the 
experience of Washington, Vancouver, 
and the San Francisco Bay Area suggest 
that TOD is a 30- to 40-year proposition38. 

Because urban land markets are 
variegated, there are considerable 
differences with respect to market 
readiness within a metropolitan area. As 
noted in a recent review of how to plan 
and implement TOD, most planners tend 
to consider TOD as a blanket regional 
strategy74. 

However, within a region, some areas 
are more conducive and have a higher 
readiness for TOD, whereas others may 
take decades to become ready. This 
phasing of TOD, focusing on areas that 
are ready and where successful projects 
are more likely, can also build momentum 
for future TOD elsewhere in the region.
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2.3.3. TOD incentives and 
funding
Although not always necessary, the need 
to raise revenues to offset transportation-
related infrastructure costs amplifies 
the benefits of a TOD strategy. Many 
successful TOD cases employ land-based 
financing tools to partially or totally 
defray the cost of the public investment 
associated with TOD. Approaches such 
as density bonuses, joint development 
rights, tradable development rights, and 
land value capture from infrastructure 
investments and changes in regulation, 
all rely on private actors in the land 
market to share their windfall gains from 
public decisions and investments. Often 
the funds collected with some of these 
approaches are used to finance the 
infrastructure.

A common misconception is that land 
value capture increases the cost of 
urban development and raises prices for 
prospective buyers. Absent land value 
capture, and given an existing investment 
in mass transit, for example, developers 
will be paying the land owner for the 
increase in property value. 

Thus, contrary to what is commonly 
believed, these instruments can 
facilitate development by supporting 
and catalyzing public investments in 
infrastructure.

In principle, land value capture works well 
for TOD in areas that are accessible and 
where there is an appetite for TOD. The 
public sector investment increases land 
values for property owners. With no value 
capture, developers pay for the increased 
land prices and land owners earn windfall 
profits solely due to public investments. 
Still, the government is responsible for 
paying for the infrastructure improvement, 
so the windfall earnings are a transfer 
from taxpayers to land owners. With 
land value capture, government action 
recovers some of those increases, often to 
finance the infrastructure improvements. 
The more the government captures, the 
lower the (unearned) windfall earning 
for landowners. If all value is recovered, 
developers end up paying the same price 
for the land as before the infrastructure 
was built, but the government has now 

internalized the benefit of the public 
action and is able to cover part or all of 
the costs. The situation is more complex 
if developers are proactively banking 
land, because the developer and the land 
owner become one.

Although attempts to recapture some 
of the price increase resulting from 
infrastructure investments are relevant, 
most financing approaches have yielded 
revenues that are relatively small in 
comparison with the capital costs involved. 
Similar attempts at value capture for policy 
changes that are complementary to TOD 
have set important precedents, but tend 
to yield limited funding. For example, 
Curitiba now charges density bonuses 
depending on the type of land use (for 
example housing or commercial uses) 
and funds go to affordable housing, social 
facilities (such as libraries and community 
centers), or the preservation of green 
spaces and historic properties. Formulae 
vary by type of land use, lot coverage, and 
floor-area-ratio75. 
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Furthermore, as part of its Linha Verde 
project, Curitiba raised $7 million of 
building rights (Certificados de Potencial 
Adicional de Construção –CEPACS) along 
the corridor in five auctions, a small 
amount for the $150 million of capital 
improvements and regulatory changes 
involved. Similarly, Bogotá raised $40 
million in three years from value capture 
linked to development regulation changes 
(not necessarily tied directly to the BRT 
systems), including changes in allowed 
land uses, in the area of the lot built, and/
or in the floor area ratio76. In Washington, 
D.C., the Washington Metropolitan 
Area Transit Authority (WMATA) has a 
lucrative joint development program, yet 
revenues are still modest relative to the 
capital investments and operating costs 
involved77. WMATA’s joint development 
program has focused on key stations by 
creating revenue sharing agreements 
(among others, by leasing air rights to 
private developers of a mix of office, hotel, 
residential, and institutional land) as well 
as cost-sharing agreements for capital 
expenses related to station access and 

station operations costs (e.g., heating 
and cooling)78. Although it was not 
directly related to TOD efforts or to cover 
infrastructure investments, Sao Paulo’s 
Outourga Onerosa has been a successful 
attempt at capturing some of the 
increased value from changing land use 
regulations that allow for more intense 
development or land use changes79. Belo 
Horizonte recently approved a similar 
approach of lowering the as-of-right floor-
area-ratio for the entire city and then 
asking landowners to share on land value 
increases from changed regulations80.

Strong public institutions enable more 
strategic and comprehensive TOD projects 
accompanied by significant value capture 
components. For example, Copenhagen 
created a specific redevelopment agency 
(Ørestad Development Corporation) 
and Singapore created the Urban 
Redevelopment Authority, which in both 
cases acquired and improved state-
owned land and sold it to developers at a 
handsome profit81. 

They also benefited from a strong vision 
of a polycentric settlement pattern that 
guided transportation investments and 
were closely coordinated with transit 
agencies65. Funds raised from land 
improvements were used to partially 
cover the cost of the infrastructure 
improvements. Copenhagen is expected 
to fully cover its transportation-related 
infrastructure investment debts through 
the proceeds of property sales in Ørestad, its 
most recent comprehensive TOD growth 
area in the city. Effective negotiation is 
essential in order for public institutions to 
effectively capture the value generated by 
their capital investments. Furthermore, 
when a private party has control of the 
land, as in Portland or the NoMa district 
in Washington, D.C., master development 
agreements have been used effectively to 
offset infrastructure costs.
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2.3.4. Institutional coordination and familiarity with TOD 

There is increased recognition that a heightened level of institutional coordination is 
necessary to successfully carry out TOD projects. From the public sector vantage point, 
a wide range of public agencies invariably have a role to play in either transportation or 
land development. Some, however, will have a larger stake in the process—either because 
it entails a significant increase in capital expenditures (e.g. for water, sewerage, roads, 
etc.), unique challenges for development (e.g. zoning, permit issuing, environmental 
impacts and remediation, etc.), and/or novel service requirements (e.g. police, fire 
protection, refuse collection, etc.). Ibraeva et. al.23 summarize recent responses related 
to institutional coordination challenges of TOD planning as: 

Figure 5. Institutional 
coordination challenges 
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Private sector participation, particularly land developers, is critical. Developers have 
seasoned judgment about the kinds of development likely to be attracted to particular 
sites. In identifying success factors that increase the chances of effective TODs, Thomas 
and Bertolini84 suggest that relationships between actors in the region, interdisciplinary 
implementation teams, and certainty for developers are essential. While relationships 
between public and private sectors may begin with a cautious sense of distrust, the 
inherent interdependence is often quickly recognized. 

Given the diversity of actors, a lack of familiarity with key TOD concepts among 
these actors can often be a significant barrier. Carlton74 recently reviewed the TOD 
implementation experience in several North American cities, noting that many 
agencies had a limited understanding of TOD. In addition, other agency employees 
had a very simplified understanding of the concept, one that frequently got in the way 
of successful implementation and planning of TOD.  
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3
Innovative 
responses

This section offers four case studies that highlight tools, instruments, and 
interventions that have played an important role in successful TOD projects. 
They are intended as complements to reviews that have focused on other 
cases elsewhere. 

Four
case studies
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Seoul Bogotá

 Vancouver Multi-city 
case study

The first case study, Seoul, exemplifies the 
application of station area typologies in 
a manner reflective of both the diversity 
and evolving characteristics of land 
development and transportation. As a 
transit metropolis, Seoul embodies the 
coordination of multimodal transportation 
and land development at varying levels of 
intensity and with multiple transportation 
modes. This is followed by the Colombian 
experience with urban partial plans, 
which evinces both the promise and 
perils of such an approach, especially for 
TOD-related urban redevelopment. For 
greenfield development, partial plans 
have been successful in encouraging 
development that is oriented around 
transit. In infill areas, difficulties around 
permitting, negotiation with land owners 
and residents, and concerns about 
gentrification have limited the efficacy of 
the partial plan approach. 

Vancouver serves as the third case study, 
embodying the efficacy of a planning 
legacy focused on reducing auto-centric 
development coupled with strategic 
initiatives at the regional and station-area 
levels. Vancouver established a “wedges 
and corridors” planning framework in the 
1970s, replicated decades later in Charlotte, 
NC, underscoring the fact that TOD is 
a long-term proposition. The regional 
nature of Vancouver’s transit agency and 
provincial leadership, meanwhile, proved 
critical in enabling development that was 
connected to, and oriented towards the 
growth poles in the city. The final case 
outlines a tool assembled by the Center 
for Transit Oriented Development to assist 
regions in considering how and where to 
encourage TOD.  The tool focuses on real 
estate market appetite and determining 
the degree of transit orientation and land 
availability of existing locations. 
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3.1. Seoul: a tight integration between mass 
transit and land development reflected in 
a TOD typology

With an area of 605.2 km2 and a 2017 population density 
of 16,288 people per km2, Seoul offers a compact, mixed-
use, transit-supportive environment*. Seoul is the most 
densely populated city in Asia, followed by Tokyo; it boasts 
more than twice the density of Singapore or Hong Kong. 
It also has the highest proportion of private car owners 
among large Asian cities, at 222 cars per 1000 residents. 
Moreover, Seoul has a density of metro lines (31.3 km of 
rail length per million residents) comparable to Tokyo, 
Singapore, and Hong Kong SAR. 

Seoul’s existing strong connection between the built 
environment and the metro system has its roots in 
the city’s 1997 Comprehensive Plan. The plan’s pillars 
encouraged density, diversity, design, distance to transit, 
destination accessibility, and demand management 
for pedestrian streets, as well as reduced auto use. Of 
note is the inclusion of transportation goals as part of a 
comprehensive plan. 

This meant that the performance of the land use 
planning function for the city was measured, in part, 
based on transportation performance indicators. Policies 
were aimed at encouraging higher density and mixed 
land use near metro stations, with more residents and 
employment concentrated in these areas. The results, as 
outlined above, have been positive even though housing 
affordability remains a common concern. 

* The development of typologies in Seoul and 
background context is summarized by work 
the author and collaborators presented in: 
Rodriguez, D. A. & Kang, C. D. A typology of the 
built environment around rail stops in the global 
transit-oriented city of Seoul, Korea. Cities 100, 
doi:10.1016/j.cities.2020.102663 (2020).

SEOUL, SOUTH KOREA 
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3.2. The Colombian 
experience with partial 
plans for TOD

This case documents the experience of Colombian 
cities with urban partial plans for TOD** in Bogotá. The 
early success of Bogotá’s BRT (TransMilenio) compelled 
the national government to develop a policy for 
implementing BRTs as a mass transportation strategy in 
medium- and large-sized cities.  Up to that point, public 
transportation in Colombian cities was dominated by 
owner operators and small and medium-sized firms 
whose drivers compete with each other for passengers. 
This curbside competition had led to an oversupply of 
public transportation service, low vehicle utilization rates, 
and congestion and air quality problems.

In 2003, a national policy for urban mass transportation 
infrastructure was adopted91. It aimed at reorganizing 
public transportation service in Colombian cities with 
more than 600,000 residents through BRT investments 
and changes in how transit service is planned and 
provided. A unique feature of the national policy was that 
it viewed BRT investments as catalysts for metropolitan 

redevelopment along the BRT axis, while encouraging 
the use of value capture techniques and betterment 
levies. In addition, the central government agreed to 
cover 70% of the capital cost of building a BRT system, 
with local governments covering the remaining92. 

While the plans for BRT systems were coalescing as a 
new approach to mass transit, local land planning was 
undergoing a tectonic shift. In 1997, a law to revamp the 
way urban development was managed was approved 
by the national legislature. The aim of the law was to 
strengthen the ability of local governments to manage 
urban development. The legislation gave cities the 
authority to plan, manage, and apply instruments to 
shape and to modify the urban built environment93, while 
simultaneously enhancing community participation 
and private sector involvement. The legislation also 
enabled -and in some cases, mandated- the formulation 
of a hierarchy of plans and tools to manage urban 
development. 

** Key information in this case was updated from 
earlier material developed by the author and 
collaborators and presented in: Gakenheimer, 
R., et al. (2011). Planning for BRT-Oriented 
Development: Lessons and Prospects from 
Brazil and Colombia. Washington DC, Clean Air 
Institute.

BOGOTÁ, COLOMBIA 
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Using partial plans for redevelopment has been difficult, mostly due to the preparatory work required 
to coordinate with residents, land owners, and prospective developers. From the plans reviewed by 
Gakenheimer et. al.46, those that were already implemented and built out were more likely to involve 
greenfield development. 

The role of city planning officials in coordinating transportation and land development activities has 
varied. One distinguishing feature of partial plans is that they can be led by either a public agency or a 
private party. The latter is akin to a master development agreement. Among the cases in Bogotá, both 
private and public-led plans involved redevelopment and greenfield development, although the private-
led developments were not entirely integrated with BRT service. 

In the absence of an early proactive and agile public sector involvement, the private sector capitalized 
on the accessibility benefits of mass transit investment. This is true not only of the changes in office 
supply around the Estación Metro 26 project, but also for BRT stops with high passenger movements, 
such as terminal and transfer stations, where big box retailers have located such as Portal Suba. They 
did so by purchasing individual properties and consolidating them into larger lots without the use of a 
partial plan. The city has learned from these early missed opportunities and is much more seasoned in 
proactively planning for TOD, as evidenced by the current activities regarding TOD around future metro 
stops. Institutionally, both the agency in charge of planning the metro system and TransMilenio now 
have the power to acquire land for development and redevelopment in order to strengthen their ability 
to coordinate their transit investments with land development. This choice remains contested as some 
planners believe these powers should lie within an agency with development expertise.

The Colombian experience coordinating land 
development with BRT investments has been mixed:

difficulties of 
preparatory work

variable role of 
planning officials

early lack 
of proactive 
involvement

BOGOTÁ, COLOMBIA 
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The sheer complexity of the planning process and institutions involved requires innovation in coordination. 
In Bogotá, the successful cases had a small group of key agencies involved with clear roles: ownership and 
responsibility for projects was transparent. 

One drawback of plans that involve long-term implementation is the lack of political continuity. Ownership 
and leadership change when a new mayor comes into office, and in the case of Bogotá, this has resulted 
in shifting political priorities placed on key TOD-related projects. Strategies to provide project continuity 
despite political shifts are critical. For example, involvement of the private developers may increase the 
chances of continuity. Similarly, the experience with projects around bicycle lanes and open streets in 
Bogotá suggest that involvement of mid-level technical agency staff can also help in providing project 
continuity. Finally, Curitiba’s example of creating a separate research and support agency to inform 
planning-decision making (Instituto de Pesquisa e Planejamento Urbano de Curitiba - IPPUC) is yet 
another policy option to increase the chance of project continuity.

innovation in 
coordination

lack of political 
contrinuity
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3.3. Regional institutions 
and local coordination: the 
case of TOD in Vancouver

Over the past 40 years, Vancouver has strategically utilized 
land planning techniques to maintain a high level of urban 
livability even in the face of rapid population growth*. 
The city has employed various organizational techniques 
throughout its planning history and is considered 
an international example for regional transportation 
development101. The city is located on the western coast 
of Canada and boasts a population of 2.4 million, growing 
approximately 1.5% a year since 2011. 

The city’s physical location contributes greatly to a high 
quality of life as it is nestled between the Pacific Ocean to 
the west and the impressive North Shore Mountains to 
the north. Partly due to the natural beauty of the area, an 
overall culture of sustainability and livability has thrived 

since the 1960’s. Some of the most fertile agricultural 
land in Canada is located east of Vancouver, and 30% 
of the total Vancouver region is protected by the British 
Columbia Agricultural Land Reserve program – a form of 
strict provincial zoning. The land reserve has contributed 
to a much denser city than otherwise typical in North 
America; the population of Vancouver is roughly equal 
to that of Seattle, Washington, yet Vancouver houses 
its residents in an area half the size of its American 
counterpart102.

Located in the city of Burnaby, within the Greater 
Vancouver Regional District yet just outside of the urban 
core, the Regional Transit Center, Metrotown is perhaps 
the most established example of TOD in the area. 

VANCOUVER, CANADA 
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Examining the area’s initial investments, expansion of 
high-capacity transit service, and the subsequent growth 
guided by a long-term strategic plan can all contribute to 
inform transit-oriented development efforts elsewhere.

Overall, the case of Metrotown is one of successful 
densification and redevelopment but with an 
environment that is not fully supportive of pedestrian 
activity. Existing development does contain a healthy 
mix of land uses, including various types of residential 
development (high-rise, mid-rise, and low-rise buildings, 
townhouses, and some single- and two-family dwellings), 
with office space and a variety of commercial spaces.  
From 1990 to 2001, the population in Metrotown grew 
43% whereas the region grew by 24%114. 

Since then Metrotown has grown an additional 15%. 
Growth in occupied office space has increased at a 
similar pace.  FARs range from 1 (in the neighborhood 
commercial designation) to 11 (for areas of mixed uses 
containing residential and commercial uses)114.

* This case was adapted and updated from 
earlier material developed by the author and 
collaborators and presented in: Rodriguez, D. A., 
et al. (2015). A review of the experience of seven 
world cities with transit-oriented development 
Chapel Hill, NC, USA, Report submitted to the 
Indian Council for Research on International 
Economic Relations.
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3.4. A tool for assessing 
market readiness and 
planning support

As it was previously stated, the question of when to 
encourage TOD is also one of market readiness. From 
an institutional perspective, readiness for TOD includes 
an understanding of the current market and of the 
regulatory actions that may affect it. Several case studies 
included here underscore the importance of public 
sector market intelligence. For example, in the case of 
Copenhagen’s Ørestad, planners failed to account for 
the impacts of the 2008 global recession on the speed 
with which Ørestad would develop. Similarly, in its latest 
attempt to auction development rights along its Linha 
Verde, Curitiba planners did not account for the fact that 
the market was flooded with development rights. 

The supply of rights was plentiful, and, as a result, success 
of the auction was only moderate as interest among 
bidders was relatively low (and hence the price of new 
development rights also was low)116.

A vigorous land market is the result of public and private 
actions, and physical and social constraints and priorities. 
By definition, the growth boundaries in Bogotá or 
Portland restrict land supply, elevating prices. In both 
cases, developers thus sought to build more densely. 
Absent regulations allowing such densification, prices 
would have increased at higher rates. In this way, the 
density implied by TOD acts as a pressure valve that can 
help alleviate potential market pressures. 

Meanwhile, zoning strategies in places like Curitiba and 
Seoul channeled growth along the transit trunk lines and 
away from other areas. This required strong coordination 
with developers and land owners.  

To highlight the importance of market readiness 
and how to plan for it, the Center for Transit Oriented 
development created a TOD station area readiness index 
for Portland (Figure 6). Variations of this theme have been 
applied to other cities. Although the typology is helpful in 
identifying how prepared current stops of a system may 
be, its ultimate purpose is to define the role that planners 
have in cultivating regional TOD appetite.
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Toolbox
Tool for assessing market readiness and 
planning support

Figure 6. TOD tyopologies and 
regional planning functions.
Source: http://www.ctod.org/portal/
Portland-Metros-TOD-Strategic-Plan

On the X-axis, the typology defines 
the varying strengths of the real 
estate market for a particular region, 
from limited to strong. On the Y-axis 
are the different levels of transit 
orientation: from transit adjacency 
to transit-oriented.

In other applications, the Y-axis is 
replaced by land availability. Places 
with land available and a strong 
market (upper right-hand side) have 
highest priority, whereas places with 
no land available and limited real 
estate market strength have lower 
priority. 

These stations deserve attention either 
because they need better connectivity to 
transit, or because the real estate market 
is weak. Prototype developments and 
improvements in connectivity to the 
transit system are key strategic activities 
in these cases. 

These stations have limited market 
interest and are close to transit but not 
well integrated with it. Community 
visioning strategies, partnering with 
municipal and community partners, 
providing technical assistance for local 
planning, and assisting in land banking 
are possible strategies for these areas.

These stations deserve active support 
and enhancement because they are 
in a strong market and are transit-
oriented. Activities include promoting 
different uses that can benefit from TOD 
(office employment, mixed income, 
and affordable housing), assisting 
with parcel assembly, and supporting 
implementation studies. 
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Building on the previous case studies, this section offers 08 recommendations 
to support TOD development and implementation, with a focus on Latin 
America. Some strategies are focused on the short-term, while others require 
a longer-term approach. Together, they represent a set of actions that respond 
to emerging challenges related to TOD and that increase the likelihood of 
TOD success. 

4
Recommendations and implications

for TOD strategy and practice
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for TOD strategy and practice

1 5
Promote Develop

TOD that is inclusive of 
various land uses, types 

of residences, and 
levels of affordability.

TOD strategies that 
are reflective of local 

market conditions and 
community priorities, 

and that take into 
account the challenges 

of the timing of 
transit investments 

and the timing of 
land development or 

redevelopment. 

TOD that results in the 
displacement of local 

residents. 

the private sector as 
a way to enhance the 

financial, political, and 
market support for 

TOD.

active transportation 
as a strategy that 

helps achieve other 
TOD objectives around 
inclusion, connectivity, 

accessibility, and 
environmental 
improvements.

opportunities to 
develop regional 

leadership to support 
TOD in concert with a 
regional TOD strategy.

current urban land 
management and 
value capture tools 

in order to defray the 
costs of TOD.

the need for 
institutional 

coordination across 
sectors, levels of 

administration, and 
private, public, and 
non-profit sectors.

2 6
Avoid Involve

4 8
Adapt and 

Improve
Address

3 7
Support Leverage
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1
Promote
TOD that is inclusive of various 
land uses, types of residences, 
and levels of affordability.

In many ways, the emergent experience of TOD 
in Latin American cities such as Curitiba, Bogotá, 
Quito, and Guatemala City has mimicked spatially 
segregated development patterns prevalent in 
many urban areas11,45. Often TOD is aimed at a 
narrow and homogenous group of residents. 
TOD that provides a vibrant environment for 
residents and workers of many incomes and lived 
experiences will be one step in achieving greater 
integration—and reaping some of the benefits 
that social integration brings. This means that 
when TOD is aimed at wealthier residents, it should 
be accompanied by on-site affordable housing, 
for example. Thus, whether affordable housing is 
required is often a matter of degree and specificity. 

If a station area is extremely attractive and there 
is strong private sector demand, then inclusionary 
housing ordinances are a more natural and 
effective fit. Critics of such ordinances argue that 
the cost of providing affordable housing in those 
circumstances is extremely high and that a cash-
in-lieu program would allow the public sector to 
provide more affordable housing at lower cost. 
Nonetheless, the Latin American experience with 
cash-in-lieu programs to support inclusionary 
housing has been mixed, because developments 
built with this funding have been spatially and 
socially isolated. This has undermined the core 
purpose of inclusionary housing policies—and, at 
its core, runs against transit-oriented development 
principles10.

Vibrant environment at 
Bryant Park, 

New York

Bogotá’s initiative for 
the use of public space 

and integration
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2
Avoid
TOD that displaces residents

There are many aspects of gentrification and 
neighborhood change, some of which are opposed 
by residents and others that are welcome.  Even 
the same change may be perceived differently 
by different residents. For example, changes that 
attract upscale retail may be valued by some 
and decried by others. For real estate specialists, 
increases in property values tied to gentrification 
are seen as signs of valuable location-based 
amenities. By contrast, for some residents those 
increases may mean higher rents and potentially 
the need to move elsewhere. 

Planners should look at ways in which part of the 
value that TOD brings is transferred to those that 
need it most. In addition, innovative strategies 
to preserve affordability while improving the 
built environment need to be considered. For 
example, community land trusts (defined earlier) 
are increasingly being used as instruments that 
achieve inclusion while addressing displacement 
concerns117. Similarly, the experience with ZEIS 
shows that Brazilian cities have a solid foundation 
upon which to build protections that decrease the 
chance of displacement, although the challenge 
of increasing affordable housing in situ remains. Comuna 13’s 

infrastructure 
improvements benefit 

the low-income 
settlements10
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3
Support
active transport

Environments that are supportive of pedestrians 
and cyclists are integral to effective TOD efforts. 
Active transport is critical in advancing health, 
climate, and social integration goals that are 
integral to TOD. To acknowledge the importance of 
active transportation, for example, the Institute for 
Transportation Development and Policy developed 
a scorecard that includes active transportation in 
several critical dimensions of TOD10. The scorecard 
can be used as a tool to help assess, plan, and 
shape urban development towards greater 
inclusion and TOD-friendliness. It measures eight 
dimensions: walk, cycle, connect, transit, mix, 
densify, compact, and shift. The inclusion of active 
transportation at the heart of several scorecard 
categories underscores the importance of active 

transportation in achieving important TOD goals 
around equity and sustainability. Capturing the 
land and real estate value in TOD.

TOD requires the provision of upgraded public 
facilities (an inviting pedestrian environment, 
connectivity to transit, and public amenities like 
public spaces, benches, trees, and transit stops) 
that are costly to provide. Such improvements 
often increase property (land and buildings) 
values. It is imperative to require those benefiting 
from public investments (such as the transit 
infrastructure or changes in land development 
regulations) to return part of those value increases 
to the community. 

Without this, some would argue that TOD is a way 
of passing on subsidies to wealthy developers. 
On the other hand, detractors suggest that value 
capture negatively affects land owners.

Planners are thus faced with a conflicting 
situation: either attend to the fiscal demands for 
recapturing some of the value created by their 
actions and potentially antagonize land owners, 
or ignore the fiscal prospects of land-based 
financing instruments and keep land owners 
satisfied. The answer is that pragmatic knowledge 
about the impacts, who is impacted, and local 
conditions are likely to dictate the best course of 
action. In conjunction with land-based financing 
instruments, TOD is increasingly seen as an option 
to at least partially defray infrastructure costs. 

Bykeway in 
Medellín, Colombia
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4
Adapt and Improve
current land management and 
value capture tools

Discussions of land value capture are invariably 
accompanied by debates over what instruments 
or tools are best to achieve its goals. Countries 
like Brazil and Colombia have a well-recognized 
trajectory of using value capture techniques, 
including CEPACS, density bonuses, transfer 
development rights, and Outourga Onerosa, to 
name a few. 

While it is tempting to look to new policy tools 
to attempt to more effectively capture property 
values, there remains immense promise in 
existing tools when there is local experience and 
knowledge. 

Building on the Brazilian experience with these 
instruments, adapting them based on the lessons 

learned from prior attempts to use them and 
taking advantage of what worked and what didn’t 
work seems to be the most promising strategy 
to support future value capture activities. New 
instruments often require changes to institutional 
and legal frameworks. They bring with them 
uncertainties regarding implementation and 
interpretation for both public and private sectors. 
Nonetheless, in some cases, new instruments may 
be necessary to address particular challenges. 
Colombia’s experience with urban partial plans, 
for example, was a response to address concerns 
regarding land readjustment and value capture 
in suburban areas of growth and areas of 
redevelopment. 

Linha Verde project. 
It raised $7 million of 

building rights
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5
Include
locally-differentiated TOD 
strategies

The evidence reviewed underscores the 
importance of public sector market intelligence to 
time TOD efforts with a robust land market.  It is 
imperative to understand the current land and real 
estate market and the regulatory actions that may 
affect them. This may imply a phased approach to 
TOD, beginning with demonstrative projects that 
highlight institutional interest (or lack thereof) and 
can act as a signal for future TOD in the region.

Consideration of when TOD should occur 
also reveals a fundamental problem in TOD 
development: the limited congruence between 
the timing of transit investments and the timing 
of land development. Transportation investments 
have a fairly short implementation time—mostly 
between two and five years. Land development, 
by contrast, can take two or three decades. In all 
cases, transit investments occurred first and acted 
as triggers for the subsequent development. 

This transit-first approach is a direct challenge to 
conventional transportation engineering, but it 
allows for the accessibility benefits to be capitalized 
into property values, which, in conjunction 
with regulatory changes to allow development 
intensities, are likely to stimulate developer 
appetite for TOD. This was precisely Curitiba’s 
innovation. Medium-sized cities or parts of larger 
cities that are undergoing rapid growth may more 
readily adopt this transit-first strategy46,81.

For consolidated cities, mass transit improvements 
may be more likely to follow existing development. 
Although these cases could also result in 
successful TOD, interventions will focus more on 
redevelopment, densification, and retrofitting 
in order to make the environment around stops 
more consistent with TOD principles. 

Curitiba’s Bus Rapid
Transit vehicles
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6
Involve
the private sector

The success of TOD hinges in part on the co-orchestration and coordination 
of activities between the public and private sectors. In a market economy, 
any effort to encourage TOD after limited participation and outreach to the 
private sector is unlikely to succeed. By contrast, early collaboration with 
representatives of developers and builder associations is likely to increase the 
likelihood of success. Clarity on the process for TOD reduces uncertainty and 
developer risk. 

A private party has 
control of the NoMa 
district, Washington

WMATA has a lucrative 
joint development 

program
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7
Leverage
opportunities for regional 
leadership and a regional 
strategy

Common across many successful TOD cases is 
the strong presence of institutions and a robust 
land market. In many cases, the public sector 
led by contributing land, making infrastructure 
improvements and regulatory changes, or 
providing subsidies to increase TOD interest.  The 
more successful case of Bogotá (Nuevo Usme) 
showed the importance of clear institutional 
responsibilities and leadership, whereas cases yet-
to-materialize, such as Estación Metro 26, have 
seen agency leadership reassigned over time. In 
Vancouver’s Metrotown the provincial investment 
in the rail infrastructure as well the location of 
the provincial water agency in the area played a 
decisive role in invigorating redevelopment. 

In other cases, the private sector led after 
identifying business opportunities. Regardless 
of the specific agent leading TOD, however, a 
distinguishing feature across many successful 
TOD cases is the relative proactive approach taken 
by planners and government agencies. It is clear 
that successful TOD requires strong institutional 
capacity from the public sector.

Many of the regional priorities and actions across 
agencies can be summarized and described 
in a regional TOD plan. A regional TOD plan is a 
document that summarizes the short-, medium-, 
and long-term regional and local actions around 
transportation, land use, and institutional design 
to support TOD. 

It identifies TOD policy and market strategies 
tailored to the varying conditions in the area 
and the rationale for them.  As a document that 
will change over time, a regional TOD plan also 
contributes to policy stability in the face of local 
and regional political change. This continuity also 
provides desirable certainty for the private sector. 
In the USA, requiring and funding regional TOD 
plans as a condition for mass transit infrastructure 
funding is a strategy frequently used at the state 
and federal levels to support this approach that 
offers a wider lens on metropolitan development.

Estación Metro 26 
project in Bogotá, 

Colombia
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8
Address
the need for coordination

Leadership may be insufficient if the different 
sectors involved in TOD are not aligned in their 
support. Seoul’s success was in the strong 
connection between the built environment and 
the metro system through land use policies 
that support transit, and transportation policies 
that encourage compact development, and 
in a regional plan that set clear expectations 
about development priorities around transit. 
Furthermore, measuring the performance of land 
use planning function based on transportation 
indicators was not only innovative but also 
encouraged coordination between the two. 

Successful TOD requires strong coordination 
across sectors and levels of administration—from 

the municipal to the federal/central. Stakeholders 
for TOD include municipal land regulators, 
urban redevelopment agencies, developers, 
builders, transit agencies, land owners, occupants 
(residents, offices, retailers, manufacturers, etc.), 
lenders, advocacy groups, and other municipal 
institutions such as environmental agencies, 
utilities, and public works agencies.  These areas 
represent many key sectors of the regional 
economy. Although all of the aforementioned 
parties are not needed to be integrally involved 
in TOD, they all play a role in supporting the effort 
around TOD. This coordination represents a shift 
from isolated strategies to support TOD, to a set of 
interactive and concerted actions that build trust 
and are mutually reinforcing. 

Internal government coordination in particular 
is an important ingredient for successful TOD. 
Municipalities often manage land development 
and land use through urban master plans and 
zoning. Local or regional agencies plan for 
transportation investments and operate transit 
agencies. Regional, state, and federal agencies are 
involved in funding, evaluating, and supporting 
aspects of mass transit investments and planning. 
Coordination across these different levels is 
essential in successful TODs, particularly when 
support and approval of a particular aspect of the 
project (e.g., funding or environmental permitting) 
is critical for project success.

Seoul’s 
streets
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Although the concept of TOD has been in implementation for 
almost half a century, a clearer idea of the great potential of 
TOD is only now emerging. TOD is the embodiment of fruitful 
coordination between a city’s transportation investments and its 
land development strategy. With a mix of some successful cases and 
other cases that reveal missed opportunities, this report identified 
key characteristics of successful TODs –and successful approaches 
to achieve TOD. Taken together, the review of trends and case 
studies suggests that a sustainable city based on transportation 
and land development coordination can be achieved through 
a deliberate mix of public and private institutional leadership. 
Although challenges remain, the coordination of land use and 
transit investments in support of TOD represents an increasingly 
attractive development trajectory available to improve the lives 
of residents of the cities in Latin America.
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