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Abstract: The development of mass transit areas such as trans-provincial railways are 
necessary to reduce overcrowding in highly urbanized areas. The Malolos Philippine National 
Railway (PNR) station being developed in the urban center of Malolos, Bulacan is part of the 
North-South Commuter Railway that spans a total of three regions. Proper integration of the 
rail station is necessary because the increased foot and vehicular traffic might exacerbate the 
current unideal conditions of the area. A transit-oriented development (TOD) integrates 
various land uses around transit areas for economic growth and pleasurable travel experience, 
while protecting and conserving the environment. TODs for urban developments will increase 
integrated green spaces, green infrastructure development, and better connectivity between 
urban developments. The study elaborates on the application of the TOD-Suitability Index 
(TSI). It will provide landscape architectural recommendations to integrate TOD concepts to 
new mass transit development in the case study. 

Keywords: Transit-oriented developments, urban planning, public transportation, green space 
integration, landscape architecture 

1. INTRODUCTION

Megacities of the world such as Beijing, Delhi, and Metro Manila continue to expand and 
grow. Due to congestion, there is a tendency towards converting land-uses in urban and 
suburban communities.  With population growth, the city produces more pollution emissions, 
solid wastes, and overcrowding sets in. In most megacities, the interconnection between its 
suburban and urban centers focuses on the use of motorized vehicles, a primary contributor of 
atmospheric pollution. In the Philippines, Metro M ient public transportation 
systems encourage people to buy their own vehicles to address the inconvenience of 
commuting. With improved mobility, developments outside the main city core are easily 
accessed by private vehicles, contributing to as the phenomeno rban s

The current population growth of Metro Manila shows no sign of slowing down as 
shown in statistics of in-migration towards the National Capital Region (NCR), Southern 
Tagalog Region (CALABARZON (R-IVA)), and Central Luzon (R-III). One of the main 
reasons for this is job opportunity. People migrate from other provinces to locate in Metro 
Manila or near it (R-IVA and R-III). Since rent costs are higher inside the city, most 
immigrants live in nearby provinces and travel daily to the city to work. This generates a great 
volume of daily ridership that often leads to congestion in public transportation, as well as in 
a significant increase in private vehicle usage. This results in daily heavy traffic that causes 
inefficiency for business and discomfort and inconvenience to users.  The continued 
in-migration also results in the proliferation of informal settlements that provide low-cost 
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lodging for the immigrant working class.1 
According to a joint study by JICA and NEDA in 2014, if the traffic situation is not 

addressed, 2030 will be a traffic nightmare with most roads already at their maximum 
capacity.  Nevertheless, population will continue to grow even without proper amenities like 
public open spaces, proper streetscapes, and connectivity. Public health decline will continue 
to be an issue and disaster risk also increases because of the lack of emergency spaces 
available for the city population.2 A proposed solution is to create growth centers in the 
nearby regions of Metro Manila. These growth centers will become central hubs, generating 
jobs, promoting local industry, and providing improved residential capacity. These hubs 
should be properly connected to other hubs to enhance and ensure trade and movement of 
users and investors as well as to provide better place-making and healthier spaces. 

 is also included in the solution, providing 
more mass transit options and better public transportation experience.3 

One of these growth centers is Malolos, Bulacan where the construction of a 
North-South Commuter Railway (NSCR) station is currently being undertaken. The new 
NSCR station and mass transit infrastructure will boost visitors from other areas to its location, 
increasing movement towards the station, and gravitation of businesses.4 The perceived 
benefits of the new transit station will also have its negative impacts within the area.5 The 
current urban fabric of Malolos is marred by traffic, and not conducive for pedestrians and has 
minimal open and green space applications. The increase in transit visitors will intensify both 
vehicular and pedestrian activities and increase those will experience unideal environmental 
conditions. Furthermore, development of mass transit areas will generally increase land 
values within its vicinity. This will potentially gentrify the area, driving away those the transit 
area was meant to serve.6 
 
 
2. RATIONALE 
 
The needs of the highly urbanized areas, such as transportation, developable spaces, and 
residential areas, will continue to increase because of the improving economy and 
developments centered in the metropolitan areas. The expected expansion of the urban and 
regional forms is very crucial in planning more sustainable and healthy cities, and their 
networks.7 The current methods of urban and regional planning in the Philippines are more 

 
1  Nakanishi, T. (2002) Migration and Environment Issues in Economic Development. In T. 
Ohmachi, E. Roman, Metro Manila: In Search of a Sustainable Future (pp. 61-69). Philippines. 
Japan Society for the Promotion of Science Manila Project 
2 Japan International Cooperation Agency (JICA) and National Economic Development Authority 
(NEDA). (2014) Roadmap for Transport Infrastructure Development for Metro Manila and Its 
Surrounding Areas (Region III and Region IV-A). Retrieved from 
http://www.neda.gov.ph/wp-content/uploads/2015/03/FR-SUMMARY.-12149597.pdf. 
3 Ibid. 
4 Ibid. 
5 Frumkin, H. (2002). Urban Sprawl and Public Health. Public Health Reports, May-June 2002, 
Vol. 117. Association of Schools of Public Health. Retrieved from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1497432/pdf/12432132.pdf. 
6 Padeiro, M., Louro, A., Da Costa, N. (2019). Transit-oriented development and gentrification: a 
systematic review. Transport Reviews, 39:6, 733-754. Retrieved from: 
https://doi.org/10.1080/01441647.2019.1649316. 
7 WHO Regional Office for Europe. (2016). Urban Green Spaces and Health: A Review of Evidence. 
Copenhagen. 
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focused on catering to vehicular accessibility over pedestrian use and effective open spaces. 
These lack provisions and concern for integrating economic and physical development with 
social, health and wellness needs of people, as well as cultural and ecological protection and 
conservation within metropolitan areas. Major cities in the Philippines suffer from huge traffic 
problems because of the residents  improved capacity to own and use private cars.8 The 
application of the transit-oriented development (TOD) concept to produce neighborhood 
developments as well as transit hubs that will reduce the dependence on private transportation 
and promote the usage of mass transit systems and active travel is proposed. 9 

A transit-oriented development (TOD) is one of the tested approaches for mitigating 
urban sprawls and reducing private vehicle dependency. TODs are moderate to high-density 
developments located within an easy walk (distance might vary because of climactic 
conditions) to major public transportation stops. These are mixed-used developments designed 
for pedestrians and cyclists and discourage use of private vehicles. The main motivational pull 
of TODs is possible increase in land values, improved economic activities and affordable 
housing near transport hubs because of lesser travel costs and travel time to access public 
transport. TODs allow the commuting population to relocate to areas away from sources of 
employment but linked by reliable public transport. This will help decongest the urban core of 
its working population. Locating rail stations and other public transportation hubs near 
suburban communities and other housing developments will increase transit ridership and 
moderate automobile travel by increasing regional accessibility to jobs and other economic 
activities. High-quality walking and cycling environments with mixed land uses in the vicinity 
of rail stations, through better and responsive urban designs, produce improved ridership 
statistics.10 

Absence of transport station area master planning leads to developments where no 
design and development standards are followed (overcrowded sidewalks and ill-designed 
stations). TODs, in a larger regional plan, are nodes that integrate other areas around them. An 
article by Harris and Ullman, first published in 1945, discusses the various forms (concentric, 
sectoral, and multi-nuclei) and evolutions that a city can undergo. 11 These changes are 
influenced by various factors like services, goods and industry of the area, mode and access to 
transportation, development and possible expansion of the area, etc. This shows the need for 
planned development so that each subsequent development is tied to the next. Furthermore, 
the article by Carlton in 2007 discusses history and pitfalls of the TOD concept. Criteria were 
derived from the mistakes (loss of community character, disjointed infill developments, and 
fragmented mixed-use developments) of previous developments that made TODs fall short of 
what was promised (better land values, improved quality of life, and increased user traffic). 
This has led to the need of a standard to determine the success and failure of a TOD and 
importance of a cohesive planning of initiatives in a TOD.12  

 
8 Japan International Cooperation Agency (JICA) and National Economic Development Authority 
(NEDA). (2014) Roadmap for Transport Infrastructure Development for Metro Manila and Its 
Surrounding Areas (Region III and Region IV-A). Retrieved from 
http://www.neda.gov.ph/wp-content/uploads/2015/03/FR-SUMMARY.-12149597.pdf. 
9 Mogul, A.P.A. (2020) The Transit-Oriented Development (TOD) Suitability Index: A Rationalized 
Planning Framwork. Philippine Transportation Journal, Vol. 3, No.1, June 2020. Retrieved from 
http://ncts.upd.edu.ph/tssp/wp-content/uploads/2020/06/PTJ-2020-Vol3-No1-01-Mogul-FINAL.pdf. 
10 Ibid. 
11 Harris, C., Ullman, E. (1945) The Nature of Cities. Annals of the American Academy of Political 
and Social Science, Vol. 242, Building the Future City (Nov. 1945), pp.7-17 Retrieved from 
http://www.jstor.org/stable/1026055. 
12 Carlton, I. (2007). Histories of Transit-Oriented Development: Perspectives on the Development 
of the TOD Concept. Institute of Urban and Regional Development, Univ. of California, Berkeley.  
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General variables affecting usage of TODs are land use, station characteristics, 
socio-economic and demographic characteristics. Inter-modal cooperation (improved public 
transportation link to train stations) policies should be taken into consideration to promote 
transit ridership and reduce automobile dependency. According to Johansson, et. Al. in 2017, 
this makes both, local transportation solutions like bike paths and pedestrianization 
connections to transport stops and regional transportation policies are equally important to an 
extent to users, developers, and investors.13  There is a common disjunct between the 
synchronization and planning of the two transportation scales. However, it is shown in the 
study the one cannot function properly with the other. A national railway, for example, cannot 
serve its users well when the transport stops near user destinations is inaccessible, poorly 
planned, and badly designed. The same situation also for a well-planned neighborhood TOD 
which has no access or connection to a higher level of transportation. This is supported by 
Olaru, Smith, and Taplin in 2011, where they show the importance of developments near 
residential locations and the effect of the quality of these neighborhoods to the willingness of 
planners to locate transit stations there.14 

The design of TODs considers numerous factors and a study by Tumlin and 
Millard-Ball in 2003 focuses of the three-Ds (3Ds), density, design, diversity, of achieving a 
successful TOD. Density deals with the concentration of users within the immediate vicinity 
of a transit station. Diversity deals with the users being not only encompassing residential 
areas or households, because it may also include workplaces, commercial areas, or 
institutional areas. Design includes the design of urban block sizes, street patterns, parking 
areas, streetscape, greenways and parkways, and other elements that would help add to the 
walkability of the whole development.15 While Clag s study in 2014, the taking into 
consideration of mixed-income households is necessary in the development of a true TOD. 
TODs must address the needs of mixed-income households because the intended ridership 
does not only encompass a single income class. The connections that TODs provide reduce 
the effect of displacement of low-income populations and encourage a more transit-reliant 
approach to transportation rather than a heavily car-dependent one.16 s study in 2017 
discusses that TODs seek to develop compact neighborhoods with housing, parks, shops, 
offices, jobs, and civic and community facilities that are all accessible within a 
five-to-ten-minute direct walk to public transport stops. The urban design component can be 
incorporated in making the walk a better experience by promoting comfort and security. It 
also affects the permeability and the connectivity of the pedestrian routes.17 These are all 
summarized in a way by the book written by Salat and Ollivier in 2017, published by the 
World Bank, deals with many case studies and researches on the benefits, effects, and proper 
planning of TODs. It primarily uses the 3V Approach to determine the effectiveness or needs 

 
13 Johansson, E., Hiselius, L.W., Koglin, T., Wreststrand, A. (2017) Evaluation of public transport: 
regional policies and planning practices in Sweden. Urban, Planning and Transport Research 
Journal. Retrieved from https://doi.org/10.1080/21650020.2017.1395291. 
14 Olaru, D., Smith, B., Taplin, J. (2010) Residential Location and Transit-Oriented Development 
in a New Rail Corridor. Retrieved from 
https://www.sciencedirect.com/science/article/abs/pii/S0965856410001655. 
15  Tumlin, J., Millard-Ball, A. (2003). How to Make Transit-Oriented Developments Work. 
Retrieved from https://www.worldcat.org/title/planning/oclc/1762461. 
16 Clagett, M. T. - -Oriented: Ensuring Our 
Future Developments Are Equitable and Promote Transit. Retrieved from 
https://www.worldcat.org/title/transportation-law-journal/oclc/1767710. 
17 the Subtropical City: Some Intemperate Considerations 
from South East Queensland (SEQ). Retrieved from 
http://www.subtropicaldesign.org.au/wp-content/uploads/2006/10/rap_daniel_ohare.pdf. 
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of a TOD. The 3V stands for three value group which are the Node, Place, and Market 
Potential. The Node Value is mainly concerned with the transportation and connectivity aspect 
of the TOD. The Place Value deals with the spirit of the place and the effect of design on the 
users. Lastly, the Market Potential Value considers the job, residential, and development 
potential of the area as a TOD.18 

An example of a regional-scale TOD is  in London, UK, a mixed-use, 
urban regeneration project, and a major transport hub. The high-quality public space, local 
pedestrian connectivity, and mixed-use developments triggered a strong market response 
which in turn attracted developers and investors in the area. Aside from commercial 
establishments and intensified densities, local affordable housing and community facilities 
were included in the planning. Historical and cultural preservation of the identity and 
character of the neighborhood was also done.19 

The planned 27-hectare land area of urban regeneration was originally fragmented land 
and old industrial buildings located on the site of former rail and industrial facilities. It had an 
existing transport hub and two rail stations nearby. Restoration of historic buildings was part 
of the redevelopment. The plan increases local connectivity, accessibility, and permeability 
through a dense pattern of internal streets. The vast amounts of open spaces provide additional 
place value for the area and provides spaces for the residential, commercial, and institutional 
land uses.20 
 
 

 
Figure 1. King s Cross Station Photos. (n.d.). 

https://santorinidave.com/wp-content/uploads/2020/03/st-pancras-kings-cross-hotels.jpeg; 
https://www.themegaro.co.uk/wp-content/uploads/2018/05/Kings-Cross-4-768x511.jpg; 

https://q-xx.bstatic.com/xdata/images/hotel/840x460/129982805.jpg?k=6f1b5cfbdabf59f5384
a206bc1d8b0acdf90777790a362cfbb1f3da49991ec2e&o=; 

https://cdn.kingscross.co.uk/media/20191119225228/P_KXC_SITE_N10198_kxweb.jpg; 
https://www.kingscross.co.uk/media/KX_Public-Access-routes-12-2015.pdf 

 
A study that evaluated TODs in Jakarta, Indonesia assessed the service quality of 

 
18  Salat, S., Ollivier, G. (2017) Transforming the Urban Space through Transit-Oriented 
Development: The 3V Approach. World Bank, Washington D.C., 2017. Retrieved from 
https://openknowledge.worldbank.org/handle/10986/26405. 
19 Ibid. 
20 Ibid. 
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actual TOD in multiple commuter railway stations. It has criteria-indicators of density 
(development intensity), diversity (land use variety), and design (pedestrian-friendliness). The 
main criteria were expounded into six (6) indicators: (1) Population density, (2) Commercial, 
school, and hospital density, (3) Residential, open space, and parking area mix, (4) Land use 
diversity, (5) Building coverage ratio, and (6) Floor area ratio. The sites were studied within 
the transit area s directly influenced area of an 800-meter walkable radius. These were 
measured in a composite TOD index by using Analytical Hierarchy Process 
(AHP)-multicriteria model, statistics test, and Geographical Information System (GIS) 
application. This technique assesses the relative significance of the proposed criteria and 
indicators by assigning weight to them in the hierarchical order of priority. Mathematical 
equations were used to maintain credibility of the relative significance. Industry experts were 
consulted to aid in the assignment of weights of the indicators. The study indicates that there 
is a strong correlation between different criteria and that suburban areas have low index and 
would need improvements.21 

In its current state, this model is very technical and would be considered as inaccessible 
to local users and policy makers without extensive background in planning and GIS. 
Therefore, the researchers indicated that more community-based participatory engagement 
processes will aid in making the recommendations more policy relevant. 22 

Similar to the evaluation method used in Jakarta, methodologies for evaluating TODs 
are more focused on the implementation and effectivity of the transit areas and their direct 
influence. The economic benefits of a TOD can be initially and indirectly inferred from 
related TOD concepts and assessments. For example, various studies have emphasized and 
discussed economic benefits of improved environmental health conditions, infill 
developments, increased ridership accessibility to transit areas, and reduction of private 
vehicle usage, among others. Findings from TOD assessment methodologies will eventually 
lead to recommendations for improvement of an area that will prompt further studies on the 
exact valuation of economic benefits of potential improvements and/or newer developments. 
 
 
3. DESCRIPTION OF INDEX 
 
The TOD Suitability Index (TSI) is a multi-criteria site analysis and assessment tool that 
considers three main values (Node, Place, and Market Potential). Other elements and criteria 
were also present, but they are already grouped together and merged to make the index more 
concise. The criteria, however, is not final and can be manipulated by the user to add or remove 
any applicable/inapplicable items. This allows the TSI to be reliable for standard usage and 
flexible for more varied site conditions. The TSI summarizes the analysis and assessment of 
TOD requirements into a user-friendly format for easier application of potential users. This 
opens more TOD type of planning to decision-making bodies in the local government units 
(LGUs) and planning industry professionals. The Summary of Results and Recommendations 
is the final part of the TSI wherein each value group is given an assessment and 
recommendation. It guides the user in determining if the study area is suitable for a TOD. Given 
either result of pass or fail, the users are able to derive recommendations for the area to make it 
more conducive for a TOD. This can be used for both existing and future TODs study area and 
helps them in determining the priority items for development. Furthermore, in-depth specific 

 
21 Taki, H.M., Maatouk, M.M.H., Qurnfulah, E.M. (2017). Re-Assessing TOD index in Jakarta 
Metropolitan Region (JMR). Journal of Applied Geospatial Information, Vol. 1, No. 1 2017. 
Retrieved from https://jurnal.polibatam.ac.id/index.php/JAGI/article/view/346. 
22 Ibid. 
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studies would be needed to proceed further in the design process. The tool was made to have an 
objective grading system while having subjective recommendations. This includes biases in 
impressions in place-making wherein various users of the tool can evaluate the study area and, 
compare and collaborate recommendations based on the biases provided.23 

There were three study areas in terms of scale: Neighborhood scale, City scale, and 
Regional scale. The boundary of each scale category are as follows: (1) Neighborhood  the 
entire population of the neighborhood within the boundaries of the barangays that will be 
directly affected by the possible main transit hub. Main transit hubs can be an area or a collector 
road common to all barangays. (2) City  The 500-m radius around a current/possible major 
transport hub with modes of city-to-city transport will be the boundary of the study area for this 
scale. This covers the immediate area of the transport hub, includin
destinations and modal transfer facilities. (3) Regional  The one-km radius around a 
current/possible major transport hub with modes of transport servicing 
inter-regional/provincial routes describes the boundary of the study area of this scale. This 
considers the immedia igins, destinations, and 
modal transfers. Also included are further adjacent areas serviced by the hub. 24 

The process and description of using the TSI is shown in the TSI Tool Kit shown below. 
The scale must first be determined. Then, a site inventory of the area must be done. A sample 
site inventory list is found here also that can serve as a guide to future users. Then, using the TSI 
Grading sheet which has various criteria for each value group. It is possible to determine if the 
area passes (50% and above) or fails (below 50%). Either result would lead to possible 
recommendations to make area more suited to be a TOD.25 

 
23  Mogul, A.P.A. (2020) The Transit-Oriented Development (TOD) Suitability Index: A 
Rationalized Planning Framework. Philippine Transportation Journal, Vol. 3, No.1, June 2020. 
Retrieved from 
http://ncts.upd.edu.ph/tssp/wp-content/uploads/2020/06/PTJ-2020-Vol3-No1-01-Mogul-FINAL.pdf. 
24 Ibid. 
25 Ibid. 
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Figure 2. TSI Tool Kit. (2018). Mogul, A.P. 
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  Table 1. Sample TSI Grading Sheet 

 
 
Each criterion is described further below: 
Node Value: 

 Time of walk from point of origin to transportation stop  this is graded with the 
following parameters: 3pts (5-10 minutes -  0pts (16 
minutes or more). 

 Length of walk from point of origin to transportation stop  this is graded with the 
following parameters: 3pts (within 400m), 1pt (within 500m), 0pts (more than 500m). 

 Number of transportation modes  quantity of different modes of transportations that 
pass-thru and are usable by users. This is graded with the following parameters: 3pts (5 
or more modes), 1pt (3-4 modes), 0pts (1-2 modes). 

 Number of regular users (percentage of users, coming and going to the area, divided by 
the population of the study area)  general description of the frequency of users in the 
area, computed by totaling users coming and going to the area dividing it with the 
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population of the study area. This is graded with the following parameters: 3pts 
(61percent or more), 1pt (31percent-60percent), 0pts (30percent and below). 

 Walking distance to other modes of transportation  pedestrian connectivity and 
accessibility to different transportation mode stops, and hubs. This is graded with the 
following parameters: 3pts (within 400m), 1pt (within 500m), 0pts (more than 500m). 

 Accessibility of area to Persons with Disabilities (PWDs)/bikes/wheeled users  
describes accessibility of all modes of transportation present in the area. This would 
include PWDs, bikers, passengers who are carrying wheeled luggage, and other related 
users. This is graded with the following parameters: 3pts (very accessible), 1pt 
(moderately accessible), 0pts (little to no accessibility). 
 

Place Value: 
 Types of amenities present in the study area (religious, health, educational, cultural, 

institutional)  This is graded with the following parameters: 3pts (3 or more types 
present), 1pt (2 types present), 0pts (1 type present). 

 Types of land-uses present (residential, commercial, industrial, agricultural, parks, 
institutional, forest, water)  This is graded with the following parameters: 3pts (3 or 
more types present), 1pt (2 types present), 0pts (1 type present). 

 Climate appropriateness of design  description of the climate affecting elements in the 
study area, i.e., rain shelters, and trees. This can also include flood, landslide, 
earthquake, and storm surge mitigation designs in the area. This is graded with the 
following parameters: 3pts (very evident), 1pt (evident), 0pts (not evident). 

 Pedestrianization  description of the streetscape character and pedestrian infrastructure 
of the study area. The more pedestrianized the area the higher the grade. This is graded 
with the following parameters: 3pts (very evident), 1pt (evident), 0pts (not evident). 

 Ecological importance  describes the presence of ecologically important items, 
whether there are protected areas, biodiversity, etc. in the area. This includes any design 
or interventions that seek to protect these special items. This is graded with the 
following parameters: 3pts (with importance, with significant integrated design), 1pt 
(with importance, with minor integrated design), 0pts (with importance, without 
integrated design), and N/A (not applicable for the area because there is not ecological 
importance in the area, this is no counted in the weighted average grade). 

 Cultural character  describes the presence or absence of the unique cultural character 
of the area. This considers the spirit-of-place of the study area. This is graded with the 
following parameters: 3pts (evident, with significant integrated design/provisions), 1pt 
(evident, without integrated design/provisions), 0pts (not evident). 

 Accessibility of usable open spaces (parks, plazas, etc.)  describes the proximity and 
physical accessibility of usable open spaces from points of origin. This is graded with 
the following parameters: 3pts (within 400m), 1pt (within 500m), 0pts (more than 
500m). 
 

Market Potential Value: 
 Gross residential density  the total population of the study area divided by the total 

square area of the study area. This is graded with the following parameters: 3pts (15-25 
gross sqm per person), 1pt (25-35 gross sqm per person), 0pts (35 and above gross sqm 
per person). 

 Job density (jobs accessible within 30 minutes of travel time)  high job opportunity 
areas that are available to the residents in the study area within a 30 minutes of travel 
time. This is graded with the following parameters: 3pts (within three or more CBDs or 
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high job density areas), 1pt (within one-to-two CBDs or high job density areas), 0pts 
(within none). 

 Diversity of lots and block sizes  describes the size of lot cuts and land parcels, and 
block sizes in the study area. This is graded with the following parameters: 3pts (high 
block and lot size cut variation), 1pt (medium block and lot size cut variation), 0pts (low 
block and lot size cut variation). 

 Development floor-to-area ratios (FAR)  the general FAR in developments in the study 
area. This is graded with the following parameters: 3pts (FAR maximized for at least 
25percent of the study area), 1pt (FAR maximized for at least 10percent of the study 
area), 0pts (FAR maximized for less than 10percent of the study area). 

 
Computation of Weighted Average and Total Score: Each value group has a maximum 

weighted average of 1. The value group totals are then averaged to solve for the final score. If 
the final score is below 50 percent, then it has failed and would need major investments and 
developments to improve and become more suitable to be a TOD. When the score is 50 
percent and above, the study area is suitable to be a TOD and further improvement in score 
will mean its effectivity as a TOD would also increase. 

 
 

4. TSI APPLICATION AND SYNTHESIS 
 
The scale of the study site is considered to be regional scale because of its location between two 
transportation hubs, each serving different modes of transportation and multi-provincial travels. 
The new transit station will be a regional link of the city. This will speed up arrivals and 
departures in the area leading to more potential foot traffic. 

Primary assumptions in the study are that there will be no urban design and 
landscape architectural improvements to the transit-adjacent case study area. 
Business-as-usual setup will be maintained. The current streetscape and urban character of the 
area will not be improved. The study will not include computations on the effects of the 
transit station being built in the area, and the effectivity and exact sizes and design of the 
recommendations. The recommendations are jump-off starting points for future, more 
technical studies like exact market research, vehicular and pedestrian traffic studies, and 
various impact studies. The design of the station itself is not discussed as the information 
available is limited and the primary focus is on the integration of the TOD concepts to the 
areas affected by the Philippine National Railway (PNR) station. Due to limited access 
because of time and safety for interviews with regular users, residents, and other stakeholders, 
this study is focused with the processing of site data and analysis through observations, 
recommendations, and first-hand on-site experience of an observer with background in 
landscape architecture and urban design. It focuses on how the tool can be used to generate 
recommendations and analyses and further stakeholder discussions in the future can be done 
to validate, comment, and review the derived recommendations. 

A site inventory and analysis of the area will be done via ocular and experiential 
observation. The observations will focus on the social interactions, movement patterns, and 
spatial behavior of users within the area. Spatial behavior to be defined and broken down to 
certain pertinent factors and included in the site analysis. Site analysis will show photos of the 
study area, discussing the existing site conditions. Together with existing on-site observations, 
other collected data, such as statistics, thematic maps, etc. will be used in the TSI tool and 
recommendations will be generated. Samples of possible design applications will be shown in 
the recommendations. 
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Due to the COVID-19 pandemic situation, data gathering methods were limited to 
activities that did not involve conversing and interacting with multiple people. Thus, firsthand 
direct site observations were done. The aim of using a simple method like direct site 
observations for gathering data is to make the methodology of application more accessible and 
usable for local government units and other potential users of the tool. Although for laypersons 
to design, they would still need assistance or guidance when generating recommendations. The 
accessibility of the tool would aid a consultant, internal or external, in generating effective 
recommendations in line with what needs to be improved to integrate TOD concepts. 

It is important to note the pandemic conditions when the study was done. Original 
normal conditions would have potentially more foot and vehicular traffic. It is observed that 
there are few people Student and work-from-home populations are supposedly not observed.  
 

Table 2. Summary of Site Inventory with Guide Questions 

 
The area around the transit station is generally low density in terms of residential 

intensity, commercial floor-to-area ratio, and job opportunities. Implications of these low 
densities affect possible effectivity of the transit area. Low density of residential areas would 
imply low numbers of users in the direct vicinity of the transit station. Increased residential 
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density would also include an increase of transient and short-term housing possibilities. 
Overloading of commercial establishments might be experienced because of their low density. 
This will lead to a need to intensify commercial developments in the area to accommodate new 
users within the periphery of the transit station. There is a lack of job opportunities within the 
area of the transit station. This is evident because primarily jobs of residents are found in Metro 
Manila. With the development of a new mass rail transit area continued lack of job 
opportunities will not generate additional user traffic to the area leading to a possible lost 
potential of users for both the transit station and the adjacent areas. Lack of various 
opportunities of a transit area will lead to transit users moving to-and-fro the vicinity of the 
station without any reason to stay within the area. This will not maximize benefits of the 
development of the station in the area.    

The current streetscape conditions are not ideal for pedestrian travel. The sidewalks 
are narrow, without proper provisions for tropical climate conditions, and constant obstructions 
by parked motorcycles or vehicles. There is a distinct lack of open spaces and opportunities for 
possible new open space within the study area. This is seen in the residential existing areas 
around the PNR station. For any new open space to be developed, some areas must be clustered 
and densified. Lack of open spaces reduce the ability of the area to provide health and 
recreational services, environmental break, and relief from the urban setting, reduce urban heat 
island, and opportunities of interaction. 
 

 

 
Figure 3. Photos of around the vicinity of the Malolos PNR station. (2020). Mogul, A.P. 

 
The synthesis of the TSI application on the Malolos PNR is shown below and will 

yield results that will be used in the formulation of landscape architectural solutions and 
recommendations to improve the study area s suitability as a transit-oriented development. 
The node value of the case study area is above average because of the general proximity of 
other modes of transportation. However, it lacks PWD friendly structures and provisions 
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leading to a lowering its score by a significant extent. The place value of the area scored an 
average. There are a variety of land-uses and access to a prominent open space. However, 
streetscapes and other urban elements are not designed with tropical climate and would lead 
to undesirable pedestrian conditions. Market potential of the study area scored quite low 
because of the unmaximized residential and commercial areas. The decrease of score is 
significant because denser communities and commercial establishments provide interest to 
potential investors for development in the study area. 
 

Table 3. TSI Grading Sheet of Malolos PNR Station 
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TSI results are summarized, and each value group is provided with a 
recommendation summary. There will be a cohesive, consolidated recommendation that will 
integrate all value group recommendations. 

 
Table 4. TSI Summary of Results and Recommendations  Malolos PNR 

 
A landscape architectural solution can be based on TSI recommendations, both from 

the individual value groups and the consolidated recommendation. For this study, a single 
strategy will be provided from the expert opinion of the researcher. Solutions that can be 
derived from the recommendation are not limited to this one strategy and others can be 
derived by other means such as focus group discussions and consultations with other experts. 
Strategies should be able to incorporate all the recommendations shown in the summary in 
Table 4. 

Due to the lack of open spaces for development, the strategy presented in this study 
is to create a one-way scheme around the transit area to allow for the development of a 
transformed streetscape that will act as the open space and pedestrian corridor. The area to be 
covered by the design will be the inner local streets and the primary collector street around the 
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transit station. The integration of a tropical streetscape is shown in the sketch of the one-way 
scheme lay-out below. Reducing the road right-of-way will allow opportunities for streetscape 
improvement that will increase the open space of the area, enhance pedestrian experience, 
improve accessibility of PWDs, and creation of on-street public transportation access. The 
improvement of the node and place value of the area will increase its viability and interest for 
intensification of the residential and commercial land-uses. Increased density of residential 
and commercial land-uses will be accommodated by the improved capacity and improvement 
of the open spaces and pedestrian infrastructure. 

 

 
Figure 4. One-scheme around the Malolos PNR to integrate streetscape development. (2020). 

Mogul, A.P. 

  
Figure 5. Sample sections of streetscape integration with landscape. (2017). Mogul, A.P.  
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Shown in the pictures below are examples of integrated streetscape that can be done 
with the one-way scheme of the area. These show the incorporation of commercial and 
residential land-uses with green spaces within the right-of-way. Outdoor dining spaces and 
stalls will increase opportunities for business. Street parking can also be integrated to reduce 
the obstruction on sidewalks. Increase of green spaces and urban trees will also reduce the 
urban heat island effect of heavily hardscaped areas. Potential areas for physical activities will 
also increase with the increased green space allocation. New elements can start to integrate 
cultural aspects in their design to create a historical and cultural ambiance of the area. 

 
Figure 6. Streetscape integration solution examples. (n.d.).  

https://assets.bedsonboard.com/CACHE/images/boats/3bad61a122e948fd9b95922ac0863e5b/
6859682a149f67a1c3e77dc65094d3b5.jpg; 

https://1.bp.blogspot.com/-oCuK16Rb9wE/Uszhj3QAR6I/AAAAAAAADe4/FDQmixJ1GA
A/s1600/Barcelona_las-ramblas.jpg; 

https://www.shiftspacedesign.com/Wordpress4/wp-content/uploads/2015/07/SHIFTSPACE_P
ARKLET-8774.jpg; 

https://aecom.com/ar/wp-content/uploads/2015/10/39-TW_TaichungGB_03.jpg; 
https://sjbcitiesprogram.files.wordpress.com/2012/11/waikiki-streetscape-01.jpg?w=584 

 
 
5. CONCLUSION & RECOMMENDATIONS FOR FUTURE STUDIES 
 
The TSI grading system and results pinpoint the values of low and high grades of a site as a 
TOD. This allows the user to determine areas for improvement. This helps in goal setting 
especially for multi-sectoral projects wherein it is especially important to have a clear 
over-arching goal and objectives as the development progresses.  

The landscape architectural solution given in this study was derived based on the analysis 
of the results from the TSI. The recommendations and development suggestions may vary from 
expert to expert, but the same baseline results that will serve as basis of recommendations will 
be consistent. 

Although the method in which these conducted its case study only dealt with expert 
opinion, it is recommended that in future applications multiple stakeholders and technical 
working groups should use the tool to generate varied biases on current situation and 
recommendations varying on their fields of expertise or social interest. Other methodologies 
can be used for data gathering and solutions recommendations such as focus group discussions 
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(FGDs), interviews, etc., if conditions permit. If it is not the ideal situation to conduct such 
studies, expert opinion is also an option.  

Each study site where the TSI can be applied will have different situations, but the tool 
and site inventory and analysis guide will allow for better understanding of the integration of 
TOD concepts for on-going railway transit areas.  

Studies on gentrification and other negative effects to the current population residing in 
the area should also be tackled. TODs and other urban design concepts should not be driving 
forces to displace current residents of an area. Equity of use of the area and services must be 
upheld. 
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