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ABSTRACT 

 

Transit-oriented development (TOD) or as it is referred to in Sweden ABC (Arbete, Bostad, 

och Centrum which means work, housing, and city center) is the highly prevailing and exciting 

concept of integrating urban communities, activities, people, buildings and public places together. 

This idea is primarily focused upon the creation of walkable, pedestrian-oriented communities and 

cycling connections, which are centered among the high-quality train systems.  

 

This research has been conducted to provide a comprehensive analysis related to the 

implementation of the TOD model within Metro-Manila, by enhancing its railway network to 

reduce the problem of high traffic congestion and to provide a better service to a larger number of 

passengers. To carry out this research, various ideas were taken from the TOD projects that have 

been implemented within the metro system of Stockholm as an example to be used for Metro-

Manila. 

 

In order to conduct this study, both quantitative and qualitative research approaches were 

utilized to conduct an in-depth analysis of the current conditions of the railway transportation 

system in Metro-Manila. Within the qualitative part of this research, a SWOT analysis and a 

detailed comparison was also carried out to determine the efficiency of Metro-Manila and the areas 

where it needed significant improvements. Whereas, for the quantitative analysis, a survey was 

conducted from both the people of Metro-Manila and Stockholm (i.e., 226 respondents) to 

understand the current situations of these railway networks more appropriately. The survey was 

designed based on close-ended five (5) points Likert Scale questions. The results of the surveys 

revealed that the respondents were mostly satisfied with the metro system in Stockholm and 

implementation of the TOD concepts but usually dissatisfied with Metro-Manila railway system. 

An interview was also conducted with the officials of the Stockholm transport organization (SL) 

to gather more insight related to the problems within the railway networks. 

 

It was revealed from the analysis that Metro-Manila railway network has been facing 

severe problems in terms of limited capacity, poor facilities, unavailability of trains, and 

mismanagement. The analysis also revealed a few problems within the Stockholm metro system 

as well. However, to eradicate or mitigate these problems, several strategies and recommendations 

have been proposed within this research. Based from the facts the researcher has gathered and is 

presented in this research paper, it was evident that implementation of transit-oriented 

development, even if its limited to just the basic concepts, will highly be beneficial in both 

economic and societal aspects and its effectively and efficiently is enough to satisfy the needs of 

the daily commuters and would result in a dramatical reduction of traffic congestions. 

 

Keywords: Transit-Oriented Development, Traffic Congestion, Metro-Manila Railway Network, 

Stockholm Metro System 

  

 

 

 



 

SAMMANFATTNING 

 

Transitorienterad utveckling (på engelska transit-orientated development, TOD) kallas 

konceptet att integrera samhälle, aktiviteter, människor, byggnader och offentliga platser. I Sverige 

motsvaras det av ABC-staden. Idéen är främst inriktad på skapandet av gående- och 

cykelorienterade samhällen som är centralt belägna bland högkvalitativa tågsystem. 

 

I det här ex-jobbet presenteras en omfattande analys om genomförandet av TOD-konceptet 

inom Metro-Manila genom att förbättra järnvägsnätet för att minska problemet med 

trafikstockningar och att ge bättre service till ett större antal passagerare. För att genomföra denna 

forskning togs olika idéer från TOD-projekten som har genomförts inom tunnelbanesystemet 

Stockholm som exempel för att användas för Metro Manila. 

 

För att genomföra denna studie användes både kvantitativa och kvalitativa 

forskningsmetoder för att göra en djupgående analys av de nuvarande förhållandena för 

järnvägstransportsystemet i Metro-Manila. Inom den kvalitativa delen genomfördes även en 

SWOT-analys och en detaljerad jämförelse för att fastställa effektiviteten i Metro Manila och de 

områden där det behövdes betydande förbättringar. I den kvantitativa analysen genomfördes en 

enkätundersökning för både Metro-Manila och Stockholms tunnelbana med sammanlagt 226 

respondenter för att förstå den aktuella situationen. Undersökningen utformades med frågor på en 

fem (5) poängs Likert skala. Resultaten av undersökningarna visade att majoriteten av 

respondenterna i Stockholm var nöjda med tunnelbanesystemet och genomförandet av TOD-

konceptet, de i Metro-Manila var missnöjda med järnvägssystemet. Studien kompletterades med 

intervjuer med tjänstemän på Storstockholms lokaltrafik (SL) för att samla in mer information om 

utmaningar inom Stockholms tunnelbanenät. 

 

Det framgick av analysen att Metro-Manila järnvägsnät har haft stora svårigheter när det 

gäller begränsad kapacitet, dåliga anläggningar, otillgänglighet av tåg och dålig förvaltning. 

Analysen avslöjade också några problem inom Stockholms tunnelbanesystem. För att utrota eller 

mildra dessa problem har flera strategier och rekommendationer föreslagits inom denna rapport. 

Baserat på fakta som forskaren har samlat in och presenterat i detta arbete var det uppenbart att 

genomförandet av transitinriktad utveckling kommer att vara till stor nytta både i ekonomisk och 

samhällelig del och på ett effektivt sätt räcker för att tillgodose de dagliga pendlarnas behov och 

resultera i en dramatisk minskning av trafikstockningar, delvis redan med hjälp av små ändringar. 

 

Nyckelord: Transitorienterad utveckling, trängsel, Metro-Manila järnvägsnät, Stockholm Metro 

System 
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Chapter 1 

INTRODUCTION 

 

1.1 Background of the Study 

 

Transit-oriented development (TOD) is the highly prevailing and exciting concept of integrating 

urban communities, activities, people, buildings and public places together. This idea is primarily focused 

upon the creation of walkable, pedestrian-oriented communities and cycling connections, which are 

centered among the high-quality train systems. The theme is to promote the idea of a better stress-free life 

by excluding the dependence over cars as the source of movement and survival.  

 

Implementing of transit-oriented development can be highly effective in order to better the current 

situation of Metro-Manila traffic congestions. It is said that The Philippines is now losing ₱3.5 billion 

(approximately 630M SEK) a day due to traffic congestion in Metro-Manila which is indeed a massive 

loss. Besides, Metro-Manila has been ranked as the 11th most populated city in the world, but it is lagging 

in the creation of an advanced mass transit-oriented systems that could help the metropolitan in reducing 

the traffic congestion problems. 

 

1.2 Filling the Missing Gap  

 

Regardless of the problems and loses that the high traffic congestions brought to the country’s 

economy, Metro-Manila still lacks an advanced railway network operation which could solve the problem 

and be beneficial to all passengers as well as the operators. Even if the existing railway serves a large 

number of passengers on a daily basis, there is still an extremely high demand for expanding the railway 

network as well as improving the current situation in order for it to be more beneficial to a higher number 

of people. 

 

To solve the problem of traffic congestions, as well as to enhance the current railway systems of 

Metro-Manila, implementing transit-oriented development on a large scale would be dramatically 

effective and beneficial. The government of Philippines can take the transit-oriented development projects 

of Sweden, especially of Stockholm city, as an example. Since there has been a high potential lately to 

expand the existing railway network to almost four times of its current size, it is necessary to have flawless 

planning before starting to construct the new projects. Therefore, it could be highly beneficial to study the 

railway system and the implemented TOD in a city that has a smooth railway network such as Stockholm. 

By learning from Stockholm city and applying those concepts on the current and upcoming railway 

projects of Metro-Manila, it is possible to maximize its benefits to the public. 

 

As mentioned, Metro-Manila can learn from Stockholm’s experiences on implementing transit-

oriented development; as well as understanding the current railway network problems by comparing it to 

Stockholm metro system in order to be able to improve it. It cannot be said that Sweden’s railway network 

is perfect, but it is indeed one of the best all around the world, therefore, trying to adopt this system in 

Metro-Manila can assure that the expansion project would be at the highest possible efficiency and 

advantageousness. 
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1.3 Statement of the Problem  

 

Metro-Manila, as well as other major cities of the Philippines, are facing the problems of high 

traffic congestion due to an increase in the growth of population and economy, which was experienced in 

the last decade. This growth rate was not accompanied by timely and commensurate investment within 

the infrastructure of the city, especially to promote and enhance the current structure of transit-oriented 

development.  

 

As an example, the following photographs shows the traffic congestions during the rush hours at 

two of the major roads in Metro-Manila. 

 

 
Figure 1.1 Road Congestion During Peak Hours Along Edsa Avenue (1) 

 

 

Figure 1.2 Road Congestion During Peak Hours Along Quezon Avenue (2) 

 

According to the daily commuters who have to travel to their workplaces back and forth on a daily 

basis, the slow traffic flow on the roads lowers their creativity and workability. Some people have even 
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admitted that travelling to work and back home makes them more exhausted than the work itself which is 

a serious problem that Metro-Manila and other major cities in the Philippines are facing. 

 

 Given the current situation, the best way of commuting around the city would be using the railway 

system in order to avoid the congested roads. Unfortunately, as mentioned before, the existing railway 

network is not completely efficient and not able to serve the overall demand, therefore, it would result in 

overpopulated stations and creates an unpleasant journey for the passengers.  

 

1.4 Objective of the Study  

 

The primary objective of this study is based on analyzing and learning from the experience of the 

transit-oriented development projects of Stockholm in order to find out what are the major aspects that the 

railway network in Metro-Manila has to improve to provide a better service to a higher number of 

passengers as well as solving the resulting traffic congestion problems. 

 

Specifically, the purpose of the study is listed as follows:  

 

- To analyze transit-oriented development in the metro system in Stockholm, compare it to 

Metro-Manila’s railway system, and provide suggestions regarding the aspects in which 

Metro-Manila can improve. 

- To conduct a detailed comparison and SWOT analysis on both Metro-Manila and Stockholm 

railway system to find weaknesses and strengths of Metro-Manila’s railway network. 

- To find out the major weaknesses of Metro-Manila railway network and try to avoid those 

problems in the new expansion project. Focus is on the problems related to the layout and 

location of the stations, the timetable, and the trains themselves. 

- To find out the advantageousness, efficiency, and the overall outcome for Metro-Manila 

railway system if the basic concepts of TOD are implemented and if the railway is improved 

based on the learnings from Stockholm metro system.  

 

1.5 Significance of the Study  

 

Academically, this study would serve as a guide in order to help present and future researchers 

who are interested in railway transit and other relevant subjects. Further recommendations would also 

allow future researchers to improve the current study by studying more parameters about the transit-

oriented development in Metro-Manila and Stockholm.  

 

Given the technological advancements of the 21st century, there are now available tools and 

machines that can pave the way in order to create a smart and fully utilized transit-oriented development 

system. Therefore, by taking advantage of these high-quality machineries available, it is possible to apply 

and implement transit-oriented development throughout not just one city but the entire country if there is 

proper and efficient planning for it.  

 

The biggest effect on the environment is the smoke and heat emitted from car transmissions and 

exhausts. Considering the current situation of traffic congestion in Metro-Manila, due to the lack of an 

advanced and efficient public transportation, implementing transit-oriented development would strongly 

result in reducing the amount of smoke that are produced in a particular area due the congested traffic; 

Due to the fact that transit-oriented development is a realistic and fruitful concept that helps in not only 

the reduction of carbon footprint but also decreases the use of cars and the number of miles to be driven. 
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People enjoy a more secure, small and friendlier neighborhood where walking and cycling are the safest 

and the means of transportation are not overly crowded. 

 

1.6 Scope and Limitation 

 

Due to the time constraint given to complete the study, certain limitations should be entailed in 

order to define the scope and extension of the study. The first limitation asserts that this study will only 

evaluate the implemented transit-oriented development in both Stockholm metro system and Metro-

Manila railway network and by comparing the gathered analysis and evaluations, it will find the 

weaknesses and aspects that need improvements in Metro-Manila railway network. It will not include 

aspects such as financing, cost, and design of the system. 

 

Secondly, the study is only limited to metro system in Stockholm and elevated railway system in 

Metro-Manila and will not include other modes of public transportations. Moreover, the metro stations 

that are going to be evaluated in Stockholm are only limited to those stations that have implemented 

transit-oriented development fully and have similarities to the existing and under construction stations in 

Metro-Manila; to be able to suggest effective aspects for improvement of the system in Metro-Manila. 

 

And lastly, the location of the study is only limited to Metro-Manila, Philippines and Stockholm, 

Sweden. Given that the only existing railway system in the Philippines is around Metro-Manila itself, and 

Stockholm has the most advanced railway transit system among all other cities in Sweden, it is the most 

logical reason as to why these locations are chosen. Furthermore, the researcher will be conducting 

interviews with the personnel’s of public transport organization (SL) in charge of the operation and 

implementation of planning of the current and future railway network in Stockholm. 
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Chapter 2 

REVIEW OF RELATED LITERATURE 

 

According to Jayme (2013), the problem related to traffic congestion at Metro-Manila has always 

been major distress for commuters who travel regularly, because of inappropriate accessibility, as well as 

lack of mobility. Jayme (2013) argued that shifting towards the utilization of transit from automobiles can be 

advantageous for the progression of transit-oriented development within Metro-Manila, Philippines. In this 

research, it was discovered that commuters who reside near to the stations of rail transits were more inclined 

to use them. 

 

In addition to this, it was also discovered that when the distance between the transit station and 

residence was farther, commuters were more motivated to choose their automobiles or other modes of public 

transit. However, some commuters who lived very far away from the station were still observed to utilize rail 

transit due to their own perception and some beneficial factors. Similarly, the study of Pacheco-Raguz (2010) 

on the impact of Transit Line 1 of Light Rail (LRT1) with regard to distance and accessibility indicated that 

densities of population, uses of land and values of land were influenced by LRT 1 in a limited but consistent 

ways in terms of accessibility and distance provided by it. 

 

In the report of Boquet (2013), it was highlighted that due to the lack of a proper network of rail 

transportation within the Philippines, people often utilize other modes of transport like buses, including 

intercity and city buses, to make their traveling. However, it was discovered within the report that problem 

of traffic congestion within the Philippines, especially Metro-Manila, cannot be solved promptly, unless the 

efficient system of railway, more spacious and fast trains, more lines, and better-connected stations are not 

built within the city. 

 

Cervero (2013) stated that within developing countries, challenges related to mobility are substantially 

different from those countries who have good and stable economic conditions. These challenges are also 

different within the use of land and coordination of transportation system. High growth of population, 

disparities within poverty and income, congested urban cores, ineffective designs of roads, spatial 

discrepancies between jobs and housing, poor conditions of the environment and losses suffered by economy 

from drastic traffic congestion are considered as the most vexing problems that are encountered by 

developing cities, which also include Metro-Manila. However, Cervero (2013) further added that the majority 

of these problems could be solved by enhanced transportation coordination, as well as the promotion of urban 

development, which also includes creation and utilization of TODs. 

 

The strategy of urban renewal is based on revitalizing degrades, as well as underutilized inner city’s 

section with the hope of improving the environment, lowering crime, preventing deprecation within the 

values of land and improving the economic situation. However, in the past, various projects related to urban 

renewal has been linked with dramatic properties’ demolition, residents’ displacements, costly infrastructure 

and gentrification of the site on which this strategy was used (Jacobson & Forsyth, 2008). 

 

In the study of Tomeldan et al. (2014), schemes based on urban renewal strategy that was used to 

promote TOD in the city of Makati, Philippines were analyzed to determine the adequate developments for 

identified sites of transit-oriented projects that were located on the suburbs of the Makati’s affluent sections. 

Within the proposal of urban renewal that was discussed in the report of Tomeldan et al. (2014), it was 

discovered that the residents’ participation from the areas that were blighted, highly benefitted from the 
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initiatives related to revitalization both in terms of improving environmental conditions and in improving 

traffic congestions. 

 

Cervero and Sullivan (2011) was based on exploring synergies that are observed to be developed when 

designs of the neighborhoods, infrastructure, as well as transportation systems like railways are created as 

both transit-oriented and green to lower their environmental footprints which these strategies cannot solely 

produce effectively. The projects based on urban regeneration that follows the model of green TODs, as well 

as their experiences have been thoroughly reviewed in countries like Australia, Germany, and Sweden. 

 

These projects have been observed to optimally integrate sustainable practices associated with waste, 

energy, and building with the provision of access to highly-quality of transit. Urbanization based on green 

transit can dramatically reduce the environmental footprints that are linked with the development of car-

oriented suburban. It was estimated in the report of Cervero and Sullivan (2011) that emissions of carbon and 

consumption of energy based on green TOD can be almost 30 percent less than the traditional development 

projects. Synergies that were built by integrating green urbanism and TOD comprises higher densities that 

helped to promote utilization of transit, conserve expense related to cooling/heating, and enabled techniques 

based on waste re-utilization that are contingent on large volumes. This also includes mixed utilization of 

land that helps to promote non-motorized transportation and match the various energy and heat requirement 

of residential and commercial uses to allow the highest possible re-utilization of waste heat. This also includes 

a reduction within the impervious surfaces of parking that are replaced by an increased community garden 

and open space. Similarly, these synergies also create opportunities for producing solar power which is 

utilized in building from photovoltaics (PVs) atop canopies of rail-stop and structures of remote parking. 

Likewise, they also allow the utilization of renewable fuel/energy which can be generated from the built 

environment that, in turn, can be used to provide energy to transit vehicles and modes of transportation like 

rails. Some of the benefits associated with these synergies are highlighted in the below figure. 

 

 
Figure 2.1 Benefits of Green TOD Synergies (3) 

 

The Stockholm Metro (Tunnelbanan) consists of three main lines intersecting in the center which 

are the blue, green, and red lines. Trains run from 5:00 to 24:00 strictly according to the schedule during 

nonpeak hours but the frequency during peak hours is so much higher. At all stations there are well-
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organized signs and directions, all trains have signs indicating the route and the final station. Stockholm 

Card (for tourists) gives the right to the passenger for free entry to 80 museums and various cultural events. 

This also includes free use of public transport (metro, tram, commuter train, light rail and bus), free parking 

on some of the streets in the central part of the city, and a free tour on the chosen route on a pleasure boat 

is also given (Cats & Jenelius, 2012). 

 

Throughout Sweden, there is a highly efficient rail transportation system that allows the passengers 

to comfortably travel. Passengers are offered seats in wagons of the first and second class. On long-haul 

travels, berths and sleeping cars are provided. In many long-distance trains, second-class cars are equipped 

with berths (Lindfeldt, 2010). The network of railway within Sweden is shown in the figure below. 

 

 
Figure 2.2 Sweden’s Railway Network (4) 

 

It is observed that those countries, such as Sweden, that have advance railway transportation 

systems, one of the areas where the substantial implementation of innovative technologies has taken place 

is related to the area of ticketing. These innovations are most apparent in the form of smart card systems 

that have substituted the use of paper tickets increasingly around the transport network of the world. 

Moreover, it is expected that the next implementation of innovative technologies will be related to virtual 

agents at the station computers that will provide a combination of services that are conventionally related 

to call centers, vending machines, and ticket office. The passenger utilizing the services of a virtual agent 

will be able to communicate in real time with a ‘real person’ providing a similar ticket window experience 

but on the video link. The ticketing agent from which the passenger will communicate under this model 

will be likely to be located at the central hub of the ticket office (Sahney, Ghosh, & Shrivastava, 2013). 
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For railway companies, this would allow a central pool of employees to be used across the network 

and help them to better deal with the problems that occur during certain peak times. This innovative 

technology will also potentially provide an opportunity to give ticket advice in various languages, and 

even aid to link the employees from quiet stations into more busy stations to provide their help during 

peak times. For passengers or travelers, it will provide human contact as well as speed or immediacy of 

ticket machines. Many modern railway stations around the world have started to use this technology, but 

there are some challenges associated with it, mostly related to maintaining an advanced infrastructure for 

communication on which nonstop video calls can be made easily (Rzevski & Skobelev, 2017). 

 

Within the St. Pancras Station, which is located at London in the United Kingdom, the retail space 

having a length of around 9,000 square meters (i.e., 97,000 sq. feet) were connected directly to the flows 

of the passenger. The land behind and between the stations of Kings Cross and St, Pancras was also 

redeveloped, in which office space of around 5.3 million square feet, 2000 new homes, as well as new 

roads for the Kings Cross Central were created. Moreover, as part of the project the Renaissance London 

Hotel of St. Pancras was also opened during the year of 2011 (Peters & Novy, 2012). 

 

 
Figure 2.3 St. Pancras Station (5) 

 

In addition to this, the redevelopment of the Kings Cross Station has acted as a catalyst for one of 

the biggest schemes of regeneration in Europe, which was based on capturing private investment of around 

£ 2.2 billion. The purpose of this investment was to transform 67 acres of brownfield lands into 3.4 million 

sq. Feet space for the offices, as well as 500,000 sq. Feet space for the retail and to build around 2000 new 

homes. The completion of this project took place with the revelation of the original station façade, with 

the opening of the King Cross Square (having a length of around 75,000 sq. feet) on the station’s front 

(Bertolini, Curtis, & Renne, 2012). 

 

Similarly, the transit development projects that were taken for the conversion of the Seoul Station 

of South Korea was a part of the urban renewal project, which was focused on the northern area of the 

station. The project’s locus was based on the central station’s renovation, which is considered as the focal 

point within this area. Furthermore, this new urban complex also includes the center of the international 

congress, public space, offices, housing, hotels, etc. (Sung & Oh, 2011). 
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Figure 2.4 Seoul Station (6) 

 

The Central Station of Kuala Lumpur (i.e., KL Sentral) is a TOD project that covers Kuala 

Lumpur’s main railway station. As the main intercity station, the KL Sentral was developed to replace the 

old railway station of Kuala Lumpur. This KL Sentral refers to the entire development of 290,000 sq. 

meter, which was built on the former marshalling yard of KTM. The development project also comprises 

shopping malls, condominiums, office towers, hotels, transport hub and so forth (Shokoohi & Nikitas, 

2017). 

 

 
Figure 2.5 Kuala Lumpur Sentral (7) 

 

The literatures above have provided a comprehensive background on which the analysis of this 

research will be based to compare the railway systems of Metro-Manila and Stockholm. Moreover, the 

methodologies that will be utilized to conduct this research will be based on both quantitative and 

qualitative research techniques. The qualitative research technique focuses on explaining concepts, 

definitions, meanings, metaphors, characteristics, descriptions, and symbols (MacLure, 2013). On the 

other hand, quantitative research technique focusses on objective measurements. Within this method, 

numerical, mathematical, as well as statistical assessments of the data are conducted after collecting it 

from surveys, questionnaires, polls, or by utilizing computational methods to alter pre-existing 

information and statistical data (McCusker & Gunaydin, 2015). 
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For qualitative analysis, the secondary data (which is already discussed above) will be used to 

examine the areas within railway systems of Metro-Manila on which the transit-oriented development 

model of Stockholm’s railway system could be implemented. However, to further compare and contrast 

the railway systems of Metro-Manila and Stockholm, a SWOT analysis will also be used within the 

research methods of this thesis. SWOT analysis has been defined as a type of analysis, which is usually 

undertaken by any entity or an organization to determine the weaknesses or strengths related to its internal 

operations, and external threats or opportunities that are provided by the environment (Helms & Nixon, 

2010). 

 

Furthermore, open-ended questions will be asked from the members, officials, and heads of the 

transportation department during an interview, in order to gain their views related to the improvements 

that could be made within the existing structure of the railway network. This also includes information 

related to any initiatives that have been taken by the management of railways to implement the model of 

TOD in order to improve the performance of the railway network. The open-ended questions will also 

help to gain the opinions or recommendations of the officials regarding the solutions that could be applied 

to solve different problems within the railway network (for example, problems of high congestion and the 

limited capacity of the stations) (Harland, & Holey, 2011). 

 

In addition to this, to solve the problems of this research more appropriately, the pathway of this 

study will be based on explanatory research methodology. This approach is usually followed for those 

research topics that are not well studied in the past, requires priorities, provide operational definitions or 

offer a better model for the research (Ployhart & Vandenberg, 2010). In other words, it is an approach that 

emphasizes on describing the key aspects of the research in a more detailed or comprehensive manner 

(Cornelissen, 2017). 
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Chapter 3 

METHODOLOGY 

 

3.1 Qualitative Analytical Framework  

 

 

Statement of the Problem

- Background of the Study

- Identifying the Problem

Objectives of the Study

- Purpose of the Research

- Framing of Scopes and Limitations 

Reviews of Related Literature

- Local Literature 

- Global Literature 

- Related Readings

- Methods Chosen

Analysis

- Analysis of the Implemented TOD in Metro-Manila Railway 
System

- Analysis of the Implemented TOD in Stockholm Railway System

- Comparison of the Stations at Stockholm with  Similar Ones in 
Manila

- Gathered Photographs of the Stations with Fully Executed  TOD 
Concepts in Both Metro-Manila and Stockholm

Research Methodology

- Data Gathering Procedures

- Research Settings

- Data Gathering Instrument

- Comparison of Metro-Manil and Stockholm metro network 

- SWOT analysis 
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Figure 3.1: Flowchart of the Analytical Framework 

 

The analytical framework shown in Figure 3.1 describes an organized plan that will establish the 

process of the research by first handedly identifying the statement of the problem, followed by 

emphasizing the objectives of the study, studying relevant local and international literatures, organizing 

the framework for the chosen research methods and data gathering procedures, as well as providing results 

to be indicated in the results and discussion, conclusion, while subsequently providing a distinctive 

recommendation for future researchers.  

 

3.2 Research Setting  

 

There are certain parameters that must be taken into consideration in order to establish a functional 

outline for every research. One of the most significant parameters needed in order to complete this research 

Data Collection

- Discussion and Interview with Stockholm Public Transport 
Organization (SL)

- Exploring Railway Systems in both Metro-Manila and 
Stockholm

- Survey Questionnaires to be Conducted from Daily Users of the 
Elevated Railway in Metro-Manila and Metro System in Stockholm

Data Analysis

- Improvability

- Efficiency

- Advantageousness

Results and Discussion

Conclusion

Recommendation
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is the (1) cooperation of Stockholm public transport organization (SL) to participate in the study, while 

limiting the setting of the research to (2) Stockholm, Sweden and Metro-Manila, Philippines. Further 

parameters include (3) exploring the current railway system in Stockholm city (metro, commuter train, 

tram, and light rail transit) and Metro-Manila (light rail transit, metro rail transit, and Philippines national 

railway system) to observe the operation of the system and gathering photographs as well as (4) conduction 

of survey questionnaire from the commuters. To enhance the extent of the research, the researcher would 

also (5) conduct an in-depth interview with Stockholm public transport organization (SL). 

 

3.3 Data Gathering  

 

In order to obtain the data needed for the research, the current situation of railway systems in Metro-

Manila and implemented transit-oriented development will be analyzed and discussed to find out its 

weaknesses and possibilities on how to improve it. Moreover, the researcher receives the data and 

information regarding the railway system operation and implemented transit-oriented development in 

Stockholm from SL. These gathered data would then be compared and analyzed in order to find effective 

suggestions for the Philippines to improve its railway system and the resulting traffic congestion problems. 

Furthermore, survey questionnaires will be given to respondents and daily commuters in both Stockholm 

and Metro-Manila for additional output that will help with the improvement of the railway system. Based 

on the most common responses by the majority, it would assist the researcher to narrow down the most 

important existing problems in Metro-Manila railway system and from the survey questions gathered in 

Stockholm it will clear out what would be the effects if Manila improves its system based on the operating 

system in Stockholm. Evaluating and comparing the results gathered from both cities will as well help the 

researcher with understanding more about major problems of the system and what are the advantages and 

benefits it would bring to daily commuters life if those basic concepts that are implemented in Stockholm 

are also executed in Metro-Manila railway network. Further methods include an in-depth interview to 

understand how the improvement of the system has been done and how does it affect the problems like 

traffic congestions, air pollution, and overall the economy of the country. 

 

3.4 Survey Sample Size 

 

The following equations were used to compute for the sample size of the survey for the researcher 

to be able to acquire several respondents based from a mathematical standpoint:  

 

𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒 =
1

1 +
𝑛

𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 

 

 

𝑛 =
𝑍2 × 𝑃 × (1 − 𝑃)

𝐷2
 

 
With, 

 Z = Confidence Level  

 P = Proportion Factor / Variance  

 D = Difference / Margin of Error 

 Use: Confidence Level = 95%, Proportion Factor = 50%, Margin of Error = 5% 
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3.4.1 Computation of the Sample Size for the Stockholm Railway System 

 

𝑛 =
(0.95)2 × (0.5) × (1 − 0.5)

(0.05)2
= 90.25 

 

𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒 =  
1

1 +
90.25

400,000

= 99.97 ≈ 100 

 

 The average number of daily people that are served by the metro system in Stockholm is 

approximately 394,000. This number has been rounded up to 400,000 people per day in order to ease the 

calculation and as it is known, in using survey sample size formula the population has to be rounded up 

to the nearest round number. The sample size computed needed to fill up the survey is 100. 

 

3.4.2 Computation of the Sample Size for Metro-Manila Railway System 

 

𝑛 =
(0.95)2 × (0.5) × (1 − 0.5)

(0.05)2
= 90.25 

 

𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒 =  
1

1 +
90.25

770,000

= 99.98 ≈ 100 

 

 Unfortunately, the number of passengers on a daily basis for Philippines National Railway (PNR) 

is not known but it is known that LRT1 and LRT2 serve approximately 500,000 people and MRT3 serves 

about 270,000. Since the target of the research is the elevated railway system in Manila, therefore, the 

total number of passengers per day can be calculated by summing the number of passengers in LRT1, 

LRT2, and MRT3 which is approximately 770,000. The sample size computed needed to fill up the survey 

is 100. 

 

3.5 Pearson’s Correlation Coefficient  

 

The researcher adapted the statistical approach of Pearson’s Correlation Coefficient in order to 

determine the relationship of the responses of one survey question to the other. These questions would 

serve as the variables to be studied for its linear correlation.  

 

𝑟 =
∑ (𝑥𝑖 − �̅�)(𝑦𝑖 − �̅�)𝑛

𝑖=1

√∑ (𝑥𝑖 − �̅�)2𝑛
𝑖=1  √∑ (𝑦𝑖 − �̅�)2𝑛

𝑖=1

 

 

3.6 Comparison and SWOT Analysis (Metro-Manila railway network vs Stockholm’s) 

 

The researcher would be conducting a brief comparison study as well as a SWOT analysis 

comparing the situation of the railway network in Metro-Manila and Stockholm city to clearly point out 

the strengths, weaknesses, opportunities, and threats of each of the networks. The data for the SWOT 

analysis were acquired from clearly observing the situation of the railway networks as well as gathering 

face-to-face interviews with the personnel from public transport organization in both Stockholm and 

Metro-Manila and lastly by conduction surveys from daily commuters in both cities. Furthermore, the 
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SWOT analysis was based on the perception and personal analysis of the researcher whilst visiting the 

different types of railway networks.  

 

3.7 Data Instrument 

 

The researcher would be using the following data instruments to comply with the requirements 

needed to complete the research paper:  

 

1. In-depth interview with Stockholm public transport organization (SL). 

2. Provided data from Stockholm Public Transport Organization (SL) 

3. Gathered data from current situation and implementation of TOD in Metro-Manila and 

Stockholm 

4. Gathered photographs from railway systems in Stockholm and Metro-Manila 

5. Public interview with daily commuters of the railway system 

6. Survey Questionnaire from daily users of railway system in both Metro-Manila and 

Stockholm. 

 

Furthermore, the researcher will conduct the library method in acquiring relevant local and global 

studies for the review of related literatures and to equip the researcher with the correct structure of 

questions to further the study’s qualitative research.  

 

3.8 Design of the Surveys  

 

The designs of the survey were illustrated in a way that the researcher would be provided with the 

complete and necessary information essential in determining the strengths and weaknesses of the systems 

in both cities based on the learnings from other chapters of the research. Besides, the construction of the 

surveys was in a way to help understand what would be the results if the Stockholm system is adapted to 

be used for Metro-Manila. Moreover, the questionnaire that will be used is the close-ended (5 points Likert 

Scale) questions. Likert-scale questions have been defined as those questions that are asked from the 

respondents to gain information about their experiences or views related to the topic of research. In these 

questions, the respondents are usually provided with a rating scale to provide their responses regarding 

the statements related to the variables of the research (Croasmun & Ostrom, 2011). 

 

The reason why Likert Scale questions have been selected to collect the data during the survey is 

that they utilize a universal technique to gather the data that is also easy to comprehend during the analysis. 

In addition to this, Likert Scale questions also make it easy to work with quantitative data. This is because, 

while using the Likert Scale questions, it becomes highly easy to utilize the data from the respondents to 

arrive on appropriate conclusions and results within the research. Furthermore, as these questions utilize 

a scale, the respondents are not compelled to express an either-or opinion. This is because these questions 

help the respondents by providing them the option of being neutral. Another reason for choosing Likert 

Scale question is that it becomes highly easy to analyze and present the data (i.e., responses) provided by 

the respondent, which further enhances the quality, as well as the presentation of the report (Brown, 2011). 

 

Overall, two-hundred and twenty-six (226) respondents were asked to fill out a nine (9)-page 

survey questionnaire where one-hundred and six (106) people who filled the surveys were the daily users 

of the metro system in Stockholm and the other one-hundred and twenty (120) respondents were the daily 

users of the elevated railway system in Metro-Manila. The aim of the researcher was to collect as many 

answers as possible but, due to the limited time, it was not possible to collect more responses than the ones 

already mentioned. Based on the computations done in section 3.4 of this chapter to calculate the survey 
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sample size for each city, it can be concluded that there was a sufficient number of responses collected. 

The researcher then converted the total number of collected answers to percentage value in order to be 

able to run a prompt comparison between the responses collected at both cities. 
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Chapter 4 

ANALYSIS OF THE IMPLEMENTED TRANSIT-ORIENTED DEVELOPMENT IN METRO-

MANILA AND STOCKHOLM 

 

4.1 Metro-Manila  

 

 Introduction 

 

As of now, Philippine encompasses a railway spread of 77 kilometeres that has subdivisions of 

LRT Line 1, LRT Line 2, MRT Line 3 and the Philippine National Railways (PNR) Metro Commuter 

Line. The government has set in order the plan of railway expansions to cross 320 kilometeres by the year 

2020. The railway is under the authority of PNR, which is short for Philippines National Railways. It 

contains three rapid transit systems which are functioned by Light Rail Transit Authority and Metro Rail 

Transit Corporation, and one commuter rail facility offered by PNR.  

 

 In Metro-Manila, the first railway line concerning Light Rail Transit System is LRT-1, which 

covers 19.65 kilometeres railway track and has a sum of twenty stations. The track starts from Baclaran 

LRT stations and runs till Roosevelt LRT station. The second railway line, LRT-2, commonly called as 

the Megatren, is a rapid transit line located in Manila. It is based upon a 13.8 kilometeres railway and 

constitutes 11 stations. This track starts from Recto LRT station and goes till Santolan LRT station. The 

final Manila light rail transit system, MRT-3, functions upon a 16.9 kilometeres railway station, enclosing 

a total of 13 stations. This system starts from Taft Avenue MRT station and finishes the journey with 

North Avenue MRT station. 

 

 
Figure 4.1 Metro-Manila Current Railway System (28) 

 

 The recent decision of the expansion of rail transit from the current figure of 77 kilometeres to 

more than 320 kilometeres by the year 2020, is expected to bring huge renewals and interest, contributing 
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its part in boosting the economy of the country and making the means of transportation easier, accessible 

and pocket-friendly. The future plan can be seen in figure 4.2 below. 

 

 
Figure 4.2 Proposed Expansion Project for Metro-Manila Rapid Transit Lines (29) 

 

In a city which is widely known for its traffic jams and bustles, what a bliss it would be to situate 

around a transit hub station that would not only increase the mobility but save a lot of time. The concept 

of transit-oriented development is highly considered in Philippine, and real estate developers are working 

out plans to make it a success in Metro-Manila. 
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Many of the Metro-Manila’s TOD is situated in close proximity to Edsa’s MRT stations, which 

makes it very convenient and easily accessible to the people who are located nearby. The reason that these 

residential schemes are in such proximity of TOD, which makes the daily hustle of traffic go away, makes 

it highly attractive to people and real estate. Since Metro-Manila is an immensely populated city, therefore 

the concept of TOD takes the burden of city congestion and traffic away. The highly demanded residential 

condos within the implemented TOD are located at a distance of 40-800 meters from the transit stations, 

thus decreasing the need for driving and owning cars.  

 

 The concept of transit-oriented development alongside the NSCR project is expected to benefit the 

nation by yielding three primary outcomes. The first expected outcome is the contribution towards 

mitigating Metro-Manila’s top significant issue of traffic congestion, the scarcity of affordable and 

reasonable housing options, and the resettlement from the highly risky areas. The second major problem 

is of lifestyles; TOD aims to improve the lifestyles and living atmosphere under the influenced locations 

of NSCR among related LGUs by making the appropriate infrastructure available. The third fundamental 

problem to resolve is regarding the promotion and elevation of local economic development among the 

influenced areas of the project, particularly around the NSCR stations.  

 

At the moment, the practice of Transit Oriented Development is being implemented in Metro-

Manila. However, the rate of implementation is limited and also lacks the common understanding 

regarding the idea and concept of it amongst the relevant institutes and appropriate stakeholders. Thus, 

conducting appropriate awareness schemes that spread the idea far and wide is mandatory. Carrying out 

the necessary arrangements for the involved institutions is a crucial step towards the implementation of 

TOD. The following three stations are some samples of the current basic concepts of TOD which is 

implemented within Metro-Manila railway system that are located at LRT1, LRT2 and MRT3. To better 

understand the railway netwrok in Metro-Manila and all the three elevated railway lines, the researcher 

has gathered phorographs for one station on each of the three elevated railway systems. These three 

stations are consdiered as some of the major and most crowded stations around Metro-Manila. 

 

1. Vito Cruz Station 

 

Vito Cruz station is the fifth station for trains headed to Roosevelt and the sixteenth station for 

trains headed to Baclaran. The station is located near plenty of major landmarks which results to it being 

one of the best examples of the implemented TOD in Metro-Manila railway system. Some of the most 

important places around the stations are SM Harrison Shopping mall, Harrison Plaza Shopping center, 

University mall, Rizal Memorial Sports Complex, De La Salle University, and De La Salle College of 

Saint Benilde. The Cultural Center of the Philippines Complex is near this station as well which locates 

the Philippine International Convention Center, Folk Arts Theater, Manila Film Center and the Harbour 

Square. 

 

Aside from the mentioned landmarks, there are plenty of restaurants chains and residential 

buildings around the station as well. It is obvious that this area contains a massive number of people who 

are mostly students and living at the dorms and the condominiums around this location. The large number 

of people living at this area or travel to this place for work or study results to lots of traffic congestions 

and the railway transit could get overcrowded especially during peak hours. The following photographs 

shows the layout of the Vito Cruz station and its surrounding areas. 
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Figure 4.3 Vito Cruz LRT Station 

 

 

 
Figure 4.4 Station Exit/Entrance and Connection to the University Mall 
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Figure 4.5 SM and Harrison Plaza Shopping Centers Near the Station (31) 

 

 

 
Figure 4.6 De La Salle University and Rizal Memorial Stadium Beside the Station (32) 

 



22 

 
Figure 4.7 Residential Buildings Near the Station 

 

2. Ortigas Station 

 

Ortigas Station is along MRT3 line and is located in the Mandaluyong City portion of Ortigas 

Center. It is the sixth station for trains towards Taft Avenue and the eighth station for trains headed 

to North Avenue.  

 

The station serves the Ortigas business district and is located beside the Asian Development 

Bank headquarters. Besides, the station is located near some major shopping malls, such as SM Megamall 

which is the 2nd largest shopping mall in the country and the 9th largest shopping mall in the world, and 

Robinson’s Galleria mall. Aside from the shopping malls, there are plenty of banks, government agencies 

such as central offices of the Department of Transportation, Securities and Exchange Commission, and 

the Philippines Overseas Employment Administration as well as some universities like De La Salle Green 

Hills and Saint Pedro Poveda College which are located at this area. 

 

 Due to the availability of two large shopping malls and many other agencies and universities at this 

area, there is a very large number of commuters going to and from this area every day. This results to road 

congestions and the best possible mode of transport in such situation would be using of the railway which 

is usually overcrowded due to the very few numbers of trains and not having a proper time table for trains 

departure and arrival. MRT3 is considered to be the most used and at the same time the most overcrowded 

railway line in the Philippines. Therefore, improving the train stations and timetables as well as increasing 

the frequency by learning it from Stockholm’s planning could highly be beneficial and solve majority of 

the problems that are faced for the daily commuters. 
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Figure 4.8 Ortigas MRT Station (35) 

 

 

 
Figure 4.9 Edsa Avenue Beside Ortigas MRT Station (35) 
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Figure 4.10 Station Exit/Entrance and Connection to the SM Megamall (36) 

 

 

 
Figure 4.11 Commercial and Residential Areas Near the Station (37) 
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Figure 4.12 SM Megamall Shopping Center Near the Station (38) 

 

 

 
Figure 4.13 Residential Areas Located Near the Station (38) 

 

3. Recto Station  

 

Recto station is the western terminus station of the LRT2 and it is located along Recto 

Avenue, Manila. It is the first and last station for trains headed to and from Santolan. This station is also 

a junction which connects LRT1 at Doroteo Jose station which is almost at the middle of the line to the 

LRT line 2. Due to its convenient location and existing educational institutes around the area, Recto 

Avenue has gathered lots of businesses attentions such as restaurants and hotels which are mostly located 

at walking distance from the station itself. 

 

https://en.wikipedia.org/wiki/Recto_Avenue
https://en.wikipedia.org/wiki/Recto_Avenue
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Some of the most important nearby landmarks to the stations are popular shopping centers such as 

Isetann Recto, Ever Gotesco Manila Plaza, and Central Market. There are plenty of educational institutes 

as well located at this area. Some of the most important educational institutes are University of the East, 

Far Eastern University, Arellano High School, and Saint Stephen’s High School. Due to the fact that there 

are many schools and shopping centers located at this area, there are plenty of residential buildings and 

student dormitories placed at this location as well. 

 

Recto station is considered as one of the most crowded and busy stations in Manila, but because of 

its wider platform compared to the other two elevated railway networks, the trains that move along the 

line have a larger size and they could occupy more passengers which results to less crowded station 

compared to the other two mentioned stations on LRT1 and MRT3. It can be said that LRT2 has the 

highest quality and widest trains among all the railway networks in Metro-Manila which results to a better 

and more convenient ride for the passengers. The overall layout of the Recto station as well as the 

surrounding areas could be seen in the following photographs. 

 

 
Figure 4.14 Recto Station 

 

 
Figure 4.15 Connection Between Doroteo Jose and Recto Station 
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Figure 4.16 Elevated Railway Along Recto Avenue 

 

 

 
Figure 4.17 University of the East Along Recto Avenue 
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Figure 4.18 Shopping Centers Near the Station (39) 

 
 

 
Figure 4.19 Residential and Commercial Areas Around the Station (40) 

 

4.2 Stockholm 

 

Introduction 

 

Throughout Sweden, there is a highly efficient rail transportation system that allows the passengers 

to comfortably travel on modern trains. Passengers are offered seats in wagons of the first and second 

class. On long-haul rides, berths and sleeping cars are provided. In many long-distance trains, second-

class cars are also equipped with berths.  
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The Stockholm Metro (Tunnelbanan) consists of three main lines intersecting in the center which 

are the blue, green, and red lines. Trains run from 5:00 to 24:00 strictly according to the schedule during 

nonpeak hours but the frequency during peak hours is so much higher and the trains operate for the whole 

day (24hours) during weekends. At all stations there are well-organized signs and directions, all trains 

have signs indicating the route and the final station. Stockholm Card (mostly for tourists) gives the right 

to the passenger for free entry to 80 museums and various cultural events. This also include free use of 

public transport (metro, buses and electric trains), free parking on some of the streets in the central part of 

the city, and a free tour on the chosen route on a pleasure boat is also given. The rail network within 

Stockholm city is shown below. 

 

 
Figure 4.20 Stockholm Rail Network Map 

 

The railway network map above shows all the existing railway systems in Stockholm country 

which includes Tunnelbana (metro system), Pendeltåg (commuter rail), spårvagn (tram), and lastly 

Lokalbana (light rail). There are plenty of junctions along the metro lines which connect different lines to 

each other but the most important junction of all and the largest station in Stockholm metro system is T-

centralen. This station provides access to all the metro lines as well as the commuter train in the city. 

Moreover, it is located beside Central Station that provides access to all types of railways in the city as 

well as trains which travel to other parts of the country. Furthermore, the domestic trains traveling around 

the country and are operated by SJ (Statens Järnvägar), MTR (Mass Transit Railway), and other passenger 

railway operator companies have their main departure stations located at Central Station as well. The 

figure below shows the overall layout of the station which is the most advanced station around the entire 

country. 
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Figure 4.21 T-centralen Station 

 

Unfortunately, even though T-centralen is the largest station and it is located exactly at the heart 

of the city, the TOD concepts at this area are not fully executed and there are no housing or residential 

areas available around this station. According to the Stockholm public transportation organization 

(Storstockholms Lokaltrafik) which is known as SL, the original planning for Stockholm’s railway system 

was supposed to be based on transit-oriented development or as it is refer to in Sweden, the ABC; when 

the construction of it started around 60s. The concept ABC stands for Arbete, Bostad, and Centrum which 

means work, housing, and city center, where people would be able to live, work, and have access to shops, 

public services and etc. within short distances. Unfortunately, due to the very time consuming process as 

well as high costs, the government of Sweden did not proceed with the ABC concept planning for the 

entire city and there are only a few stations as of today which the TOD has been fully implemented in 

them.  

 

As of the moment, there are only 4 stations in Stockholm metro system which are built exactly 

based on TOD concepts which are Kista, Vällingby, Farsta, and lastly is Skärholmon. 

 

1. Kista station  

 

Located at the blue metro line number 11, Kista is in fact one of the best example of implemented 

TOD around the city of Stockholm. At the walking distance from metro stations there are plenty of 

residential buildings as well as student dormitories with considerably large parking areas. One of the metro 

entrance/exit is through a shopping mall called Kista Galleria, and it is also at walking distance from Kista 

science city, KTH Royal Institute of Technology Kista branch, Ericsson, Philipps, and many more 
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companies and office areas. Moreover, Kista bus station is located at the other entrance/exit of the train 

station. 

 

 As it can be understood, there are lots of job opportunities together with plenty of residential and 

commercial areas located at Kista, and the transportation for going to and away from the area is quick and 

easy as there are plenty of modes of transportation existing all around the place. This station has some 

similarities with Vito Cruz elevated railway station in Manila along Pablo Ocampo street. As that station 

as well has a shopping center called SM, plenty of residential areas, De La Salle University, and other 

modes of public transportation nearby the train and it is considered one of the busiest area in city of Manila. 

The following photographs are gathered from Kista station as well as its surrounding areas. 

 

 
Figure 4.22 The Distance from Kista Station to the Residential Areas 

 

 

 
Figure 4.23 Kista Station Entrance/Exit Through Kista Galleria Shopping Mall 
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Figure 4.24 Provided Information at the Station 

 

 

 
Figure 4.25: Rail Network Map Provided at the Station 
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Figure 4.26: Residential Areas Near the Station 

 

 

 
Figure 4.27: Provided Parking Space Close to the Station 

 

2. Farsta station  

 

Farsta station is located at the green line number 18 and it is only one station away from the ending 

of the line which is Farsta Strand. The end station of the line is also a junction connecting the green line 

to the pink line (commuter rail). Farsta can also be considered as one of the best implemented transit-

oriented development on the Stockholm railway system after Kista station. There are plenty of residential 

and commercial buildings close by, and the bus station is located just below the metro station itself. The 

following photographs are gathered from Farsta station as well as its surrounding areas. 
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Figure 4.28: Farsta Station 

 

 

 
Figure 4.29: Entrance/Exit  

 

 



35 

 
Figure 4.30: Green Line Map Provided at the Station 

 

 

 
Figure 4.31: Bus Station Located Below the Train Station 
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Figure 4.32: Residential and Parking Areas 

 

 

 
Figure 4.33: Residential and Commercial Areas Outside the Train Station 

 

3. Vällingby station 

 

It is located at the green line where the line number 17,18, and 19 are merged and it is two stations 

before the ending of the line. There are many commercial and residential places around this station as well 

as a bus station which is located right in front of the exit/entrance to the metro. Furthermore, there are 

some entertainment places and a small shopping mall close by to the station. Therefore, it is understood 

that there are plenty of job opportunities available at this area which could result in to lessening the demand 

on the trains since it is possible for many people who live here to just walk to their daily work place. 
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This station has some similarities with the type of stations in Manila as both side of the tracks are 

not connected and in order to move to the opposite side, one must exit the station. The design of this 

station, provided information boards, the connection between the two sides, and exits/entrances could be 

taken as an example to realize what are the aspects that Metro-Manila stations lack or could improve based 

on Vällingby station design. 

 

 
Figure 4.34: Vällingby Station 

 

 

 
Figure 4.35: Entrance/Exit 

 

 

 

 



38 

 

 

 
Figure 4.36: Train Arrival Time and Green Line Station’s Information at the Entrance 

 

 

 
Figure 4.37: Residential and Commercial Areas in Front of the Station 
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Figure 4.38: Residential and Entertainment Areas  

 

4. Skärholmon station 

 

Unlike the previous three cases, Skärholmon station is an underground metro station located at the 

red line number 13. Same as the other three previous stations, there are some large shopping areas as well 

as commercial and residential buildings around the station. There is as well a bus station right in front of 

the metro entrance/exit. 

 

This station could be used as an example for Metro-Manila to adapt for the new under construction 

subway. As Metro-Manila is currently building the first metro network in the country and it is an 

underground system, it is good to learn more about the overall design and layout of this station as well as 

all the facilities provided here so they could be applied as well in Metro-Manila subway. Therefore, 

studying this station and understanding the implemented transit-oriented development and the features 

provided at the station could be served as a very useful guide. 

 

 
Figure 4.39: Skärholmen Station 
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Figure 4.40: Residential and Commercial Areas Near the Station 

 

 

 
Figure 4.41: Residential Areas Beside the Station 
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Figure 4.42: Bus Stop in Front of the Station 
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Chapter 5 

RESULTS AND DISCUSSION 

 

5.1 Introduction 

 

The following information written in this chapter will comprise of all the data gathered throughout 

the given research period which extends from January 2019 to June 2019. The collected data were obtained 

from the organization in charge of Stockholm public transport (SL) as well as the daily users of the railway 

network in both Stockholm and Metro-Manila. The following results will also contain data gathered from 

face-to-face interviews with the officials from Stockholm public transport organization (SL). Results will 

be interpreted through charts followed by the summary of the conducted interview. These results are 

analyzed in order to determine the major problems in the existing railway system in Metro-Manila in order 

to improve it and avoid having those problems in the new expansion project. Furthermore, these data are 

used to know the benefits and the results if the current railway planning in Stockholm city based on transit-

oriented development is adopted in Metro-Manila or simply used as a guide for improving the overall 

system.  

 

5.2 Survey Results for Daily Commuters at Stockholm Metro System versus Metro-Manila Elevated 

Railway (LRT and MRT) 

 

The following charts shown below are the data gathered from the survey distributed to the daily 

commuters at both Metro-Manila and Stockholm for the assessment of the railway system. The designs of 

the survey were illustrated in a way that the researcher would be provided with the complete and necessary 

information essential in determining the strengths and weaknesses of the systems in both cities. Besides, 

the construction of the surveys was in a way to help understand what would be the results if the Stockholm 

system is adopted to be used for Metro-Manila. Overall, two-hundred and twenty-six (226) respondents 

were asked to fill out a nine (9)-page survey questionnaire where one-hundred and six (106) people who 

filled the surveys were the daily users of the metro system in Stockholm and the other one-hundred and 

twenty (120) respondents were the daily users of the elevated railway system in Metro-Manila. The aim 

of the researcher was to collect as many answers as possible but, due to the limited time, it was not possible 

to collect more responses than the ones already mentioned. Based from the computations done at section 

3.4 of the “methodology chapter” (chapter 3) to calculate the survey sample size for each city, it can be 

concluded that there was sufficient number of responses collected. The researcher then converted the total 

number of collected answers to percentage in order to be able to run a prompt comparison between the 

collected responses at both cities. The specification of the respondents to the surveys are shown below. 
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5.2.1 Survey Respondents Specification 

 

 
Figure 5.1: Respondents Age 

 

Figure 5.1 shows the respondents age at Stockholm and Metro-Manila. As it can be observed, 

majority of the respondents lay between eighteen to twenty-four years old (18-24) which mostly are 

students and use public transportation for commuting to and from school. It can be said that this age span 

can be the most useful for the research as most of them will use the railway system on a daily basis and a 

smaller percentage of them own private cars compared to higher age spans. There are very few respondents 

at both cities who lay either under eighteen (18) year old or above thirty-four (34) years old. It is realized 

that overall, there is a small gap between the age interval of the respondents in both cities and since 

majority of the responses is collected from the younger ages, therefore, it can be said that the targeted 

respondents were chosen perfectly. 

 

 
Figure 5.2: Respondents Occupation 
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It is very important to know the occupation of the respondents, since it could represent their 

dependency on the daily transportation. Figure 5.2 demonstrates the occupation of the respondents in 

Stockholm and Metro-Manila. As it can be observed, most of the people who answered the surveys were 

students or employed. The responses gathered from both students and employed persons can be considered 

as the most valuable ones since majority of them need to travel to either work place or schools on a daily 

basis. There are only a few who took the surveys and are unemployed or retired which might mean that 

they would use the public transportation systems less. 

 

 
Figure 5.3: Nationality of the Respondents 

 

Another important factor that has been considered in the survey questionnaires is the nationality of 

those who answered it. It is important to know if the respondents are the locals or those who came from 

other countries. The chances of owning a private car is lower for the foreigners since most of them are 

either on vacation nor exchange students therefore, they would use public transportations such as railway 

more than the locals. Besides, a person who is not a local can answer the questions about the railway 

system while knowing about at least one more countries railway network. As shown in figure 5.3 sixty-

five percent (65%) of the respondents in Stockholm were non-Swedish while it can be seen that the 

majority of responses collected in Metro-Manila which is seventy-six percent (76%) were from the locals. 
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5.2.2 Railway Stations and Facilities 

 

 
Figure 5.4: Station Facilities 

 

One of the first thing that was important to know in this research was about the facilities provided 

at the stations. Because of that the targeted people were asked the above question to find out their 

satisfaction with the current provided facilities at the station. Figure 5.4 shows that nearly eighty-three 

percent (83%) of the responses stated that people are satisfied with the provided equipment in the stations 

at Stockholm while in the other hand only twenty-seven percent (27%) have agreed on the same thing 

about Metro-Manila. Nearly forty-three (43%) of the collected responses presents that people at Metro-

Manila are not satisfied with the facilities at the stations. It can be concluded that Stockholm layout of the 

metro stations and provisions can be certainly used as an example to improve that aspect in Metro-Manila 

railway stations. 

 

 
Figure 5.5: Assistive Technologies and Facilities Helpfulness 
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Provision of assistive technologies such as digital screens and maps are always considered to be 

the most important guideline facilities at the stations. It is not always possible, or it could be tough to find 

customer guidance office or personnel in order get assistance from, therefore, facilities that can help 

passengers on finding the best routes are at high importance. Aside from the assistive technologies, it is 

very important for the stations to provide facilities such as elevators to be used by elderlies, strollers, 

handicaps, and those who are unable to climb up or down the stairs. Digital screens showing the arrival 

and departure of the trains could as well be considered as a very important factor in assistive technologies. 

It is observed from figure 5.5 that almost all the respondents from both Stockholm and Metro-Manila have 

agreed that provision of assistive technologies is very necessary.  

 

Based on personal observation of the researcher and the comments provided at the suggestion 

section of the surveys, Metro-Manila railway system strongly lacks assistive technologies. There are 

almost no stations with working elevators or escalators to be used and at the same time no station has 

digital screens to show the arrival and departure time of the trains which confuses the passenger about the 

waiting time. In the other hand almost all of the metro stations in Stockholm city are provided by 

escalators, elevators, digital screens, maps, and etc. to help the passengers. Therefore, as concluded from 

the charts above, provision of such facilities is among some of the most important aspects that Metro-

Manila has to improve. Stockholm has already executed that aspect successfully and it can indeed be a 

very good example on what kind of assistive technologies does Metro-Manila railway system lack. 

 

 
Figure 5.6: Importance of Having Multiple Access at Metro Stations 

 

It is important for each station to have multiple access for the passengers to either exit or enter the 

place. Besides, it is necessary that there are enough junctions provided along the railway lines so 

passengers can easily transfer to different lines if necessary and reach their final destination. Figure 5.6 

presents that eighty-five percent (85%) of the respondents in Stockholm have agreed that having multiple 

access within the metro stations can increase their convenience level and only a small percentage of them, 

fifteen percent (15%), are neutral about this aspect and nobody has disagreed. The results are almost the 

same for Metro-Manila and as the figure shows, eighty-one percent (81%) have agreed and only seven 

percent (7%) disagreed that multiple access would result in more convenience for them.  
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Stockholm metro system provides plenty of exits and entrances for most of its stations which makes 

it easier and faster for passengers to go in and out of the place. This also avoids congestion and long lines 

at the entrances or exits of the place. in case of Metro-Manila, there are only a few stations that are 

considered as junctions and usually there are very few accesses to the stations which results to unpleasant 

experience and delays for the passengers. Metro-Manila railway stations also extremely lack emergency 

exits which could cause casualties in case of an accident. Therefore, the railway system needs serious 

improvements regarding of emergency exits and having multiple access. These problems can be avoided 

in the future projects by taking the provision of multiple access at metro stations in Stockholm as a guide, 

especially for Metro-Manila’s first metro system which is currently under construction.  

 

 
Figure 5.7: Provided Space at Metro Stations 

 

While being at a train station, it is very important for passengers to have enough standing space. 

Overcrowded and congested stations can make passengers exhausted and at the same time it would lower 

their workability, therefore, it is very necessary to make sure the spaces provided at the stations can 

accommodate all passengers without them having to stand in a limited area. 

 

People at both Stockholm and Metro-Manila were asked if they would experience limited space 

while being at the train stations. Figure 5.7 indicates that twenty-one percent (21%) of the passengers at 

Stockholm agreed that the spaces at the stations are not sufficient and fifty-seven percent (57%) said that 

there are enough spaces. In case of Stockholm city, this matter is highly dependent on the time and the 

station in which people are travelling. It is known that the stations are very crowded during peak hours 

especially the main junctions such as T-Centralen, which gets overcrowded during the rush hours. But 

based from the observation of the researcher and the provided comments by the respondents, passengers 

still are able to find a place to stand and wait for the metro while as figure 5.7 shows, in Metro-Manila, 

seventy-nine percent (79%) of the respondents agreed that the spaces at the stations are not sufficient and 

it is hard for them to find a place to stand and wait for the train. Only six percent (6%) of the passengers 

felt that the spaces provided are enough which is so much smaller than the group who disagreed. It can be 

easily concluded that Metro-Manila railway stations need lots of improvements in order to provide more 

spaces for passengers. This should be noted and avoided at the under-construction metro system in Metro-

Manila. It is very important that the stations are large enough and at the same time the trains must be of 

sufficient size which would cover the overall length of the station and not just some part of it. 
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Figure 5.8: Metro Stations Accessibility  

 

One of the main goals of transit-oriented development is to create a society in which the train 

stations are located at walking distance from the major places so people can easily walk or bike to the 

desired station. Therefore, the location where the stations are built is an extremely important factor and 

must be well studied based on the population and the demand in each area. 

 

Figure 5.8 exhibits that eighty-one percent (81%) of the respondents in Stockholm city think that 

the location of the metro stations are easily accessible and only two percent (2%) disagree with it. 

Followed by that, the shown figure represents that fifty-nine percent (59%) of the people who answered 

the survey in Metro-Manila agreed that the train stations are located at easily accessible locations and only 

twelve percent (12%) have disagreed. It can be observed that in both cities there are proper studies done 

before choosing the locations to construct the stations. It can be said that the reason why more people 

agreed with this question in Stockholm is that the number of stations provided around the city are so much 

more than Metro-Manila which makes it easier to access. Overall, it is concluded that the location of the 

stations in both cities is in favor of the passengers. 

 

 
Figure 5.9: Availability of Internet Services at the Trains and the Stations   
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In today’s world, it is important for people to have access to the internet at any place and it is the 

same for the passengers who are riding the trains. People in both Stockholm and Metro-Manila were asked 

if the provision of internet services would result in a more pleasant experience for them and most of the 

passengers have agreed with this fact. As shown in figure 5.9, Sixty-two percent (62%) of the respondent 

in Stockholm and eighty-one percent (81%) of those in Metro-Manila have agreed that provision of 

internet services could result to a better travelling experience for them; While only twelve percent (12%) 

in Stockholm and five percent (5%) in Metro-Manila have disagreed, which is considerably small 

percentages compared to those who agreed with the question. 

 

Based on the observation of the researcher, the reason why more people in Metro-Manila agreed 

with this factor is that the phone data and signals in the city of Manila are so much weaker than that of 

Stockholm, therefore, it is more important for the passengers there to have internet services provided. The 

Metro-Manila metro system project should be built in a way that people would still be able to use their 

phone data similar to Stockholm which is possible to have phone data until level negative four (-4) under 

the ground which is the lowest level of the metro system. Otherwise, based on the collected results of this 

survey, it would be more necessary to provide internet services at the metro stations as well as the trains 

themselves to better the passenger’s experience while travelling around the city in Metro-Manila. 

 

 
Figure 5.10: Assistance Provided by the Customer Guidance Offices at the Stations 

 

Providing spaces for customer guidance offices or information desks could be an important factor 

in designing a railway station. The passengers can get confused if there are plenty of tracks provided at 

the station, and also might need help with the ticketing system, especially those who are tourists or just 

visiting the city for a few days. Therefore, it is necessary that the personnel at those offices are fully aware 

of the factors that passengers might have problems with as well as being open for helping them. Survey 

respondents at both cities were asked if the assistance they receive from the customer guidance offices are 

sufficient. Figure 5.10 shows that sixty-one percent (61%) of the respondents in Stockholm city have 

agreed that they got the services they expected while thirty percent (30%) are neutral about this matter 

since they have never used these services. A very small percentage of the people, only nine percent (9%) 

were dissatisfied with the provided assistance which proves that overall, the information desks at the 

Stockholm metro system are helpful and sufficient. 
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In case of Metro-Manila, as it can be seen in the figure, majority of the respondents have either 

agreed or are neutral about this factor. Forty-three percent (43%) of the passengers agreed and forty 

percent (40%) are neutral while only seventeen percent (17%) have disagreed. After evaluation of those 

results, it can be understood that Metro-Manila as well has provided satisfying information desks for the 

passengers use at the stations and the reason most of the people do not see necessary to use this service 

and are neutral about it could be the simplicity of the railway system in Metro-Manila. Based on the 

researcher observation and respondents comments, passengers mostly find it easy to locate the right path 

as there are not many railway tracks in each station and there are only a few simple junctions as well. It 

has to be noted that the new metro system would highly need sufficient information desks to be provided, 

as it is a new system in the country, many might find it difficult to learn at the beginning. Finally, as a 

conclusion, it is necessary to provide customer guidance offices at the stations especially if the systems 

are complicated and consist many options. 

 

 
Figure 5.11: Stations Safety  

 

One of the most important aspects to consider before the construction of any project is the safety 

and railway projects are not distinct from this factor. It is extremely important to make sure there are 

enough emergency facilities and high safety provided for all the passengers at all the time in the stations 

and the trains themselves. Passengers in both cities were asked if they think that there is a need to increase 

the safety of the stations. Figure 5.11 demonstrates that forty-two percent (42%) of the respondents in 

Stockholm city agreed that there are needs to enhance the security systems for higher safety at the stations. 

While only fourteen percent (14%) disagreed that there is a need for higher safety and forty-four percent 

(44%) are neutral about this matter. The figure also presents that sixty-one percent (61%) of the 

respondents strongly agreed and thirty-two percent (32%) agreed that Metro-Manila railway stations need 

to increase their safety. There is no passenger who has disagreed and felt that there is already enough 

security structure at the stations. 

 

It is observed from the above figure that people in both cities aren’t satisfied with the safety 

structures of the stations in both metro and elevated railway system. In case of Stockholm city, many have 

commented that there is a need for barriers to block passengers from falling into the tracks and some other 

have mentioned that they do not feel safe riding the metro during the night time. Public transport 

organization (SL) has to take serious actions to improve these points. In the other hand, it can be concluded 
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that in Metro-Manila, the situation is so much worst and no single passenger is satisfied with the current 

safety structures. Based from the observation of the researcher and responses collected from the daily 

users of the railway system, the most important problem of the stations at Metro-Manila is having very 

few or no emergency exits in case of an accident. The other problems regarding the safety are lacking 

barriers to block passengers from falling into the railway tracks, large gap between the station floor and 

the train doors, operation of old trains which happens to fail due to maintenance problems sometimes and 

will have to unload the passengers on the railway tracks, and congested stations which could cause serious 

injuries to passengers especially to children and elderlies. The mentioned factors are considered as the 

major safety issues that have to be fixed in Metro-Manila railway system and it must be avoided in future 

projects. 

 

5.2.3 Ticketing System  

 

 
Figure 5.12: Ticket Price 

 

One of the problems of the metro system in Stockholm is expensive ticket prices. As it is seen in 

figure 5.12 about fifty-eight percent (58%) of the respondents have disagreed that the ticket prices are 

reasonable and only twenty-three percent (23%) think that the prices are fair. Based on the passenger’s 

comments and the researcher observation, the Stockholm metro system can reduce its ticket prices by 

providing more customized pricing options and having less personnel and more automation. By adopting 

more automated systems, there will be a possibility to lower the prices, especially for the students. As 

majority of the respondents to the surveys are students, it can be said from their comments that most of 

them agreed that the prices are way too expensive for at least students. 

 

In the other hand, Metro-Manila railway system provides a very cheap ticketing system for 

passengers. This is easily understandable by looking at the gathered responses which shows seventy-two 

percent (72%) of the passengers which are mostly students have agreed that prices are reasonable. Only 

ten percent (10%) of the passengers found the tickets to be expensive. Metro-Manila can provide some of 

the budgets needed in order to improve the railway system by raising the ticket prices as the current prices 

are considerably cheap (approximately 20PHP or 3.5SEK). It can be learned from Stockholm situation 

that passengers would not mind paying a bit higher price for the tickets and instead, getting better quality 
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services at the metro system. Therefore, Metro-Manila can reconsider the ticket prices in the new metro 

system and provide more improvements and better facilities for the passengers. 

 

 
Figure 5.13: Preference of Period Cards   

 

It is always more convenient at the same time cheaper to use period cards and as it can be seen in 

the above figures most of the people in both cities have agreed with that factor. Figure 5.13 illustrates that 

eighty percent (80%) of the respondent in Stockholm city have agreed that they prefer using period cards 

either for it being more convenient or cheaper to use; while only eight percent (8%) of them have disagreed 

with this concept. 

 

In case of Metro-Manila, the railway system still lacks such option for the passengers and the only 

way of commuting using the railway system would be by loading the prepaid card (Beep card) which 

would be charged after each journey made by the passengers. As the responses in figure 5.13 specifies, 

there is no one in Metro-Manila who have disagreed that it is preferable to use period cards. Besides, 

eighty-six percent (86%) have agreed that this would make their travelling experience more convenient 

and also helps them save money. Based from the provided suggestions from the respondents and 

conclusion of the researcher, there is a need for Metro-Manila to adopt this ticketing system from 

Stockholm to provide a better experience for the daily users of the railway system. It is necessary and 

beneficial to passengers if the current railway system as well as the new under construction metro system 

adopts and learns from the ticketing system of the metro system in Stockholm and provide the same 

features for its daily users. 
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Figure 5.14: Online Purchasing of the Ticket 

 

Given the technological advancements of the 21st century, there are now available tools and 

machines that would pave the way in order to create smart and fully utilized systems that could make 

people’s life easier. One of this smart system could be providing online services for purchasing tickets to 

be used for public transportations utilities. This could make the overall system easier to use and will not 

make it necessary for passengers to first look for a ticket booth before finding the right path to travel. 

Especially when it comes to bus transportation, there are no provided ticket booths at every single station 

which results to passengers sometimes not being able to ride the bus and have to travel far and find a 

ticketing booth first. It Is indeed necessary to keep the current ticketing booths as well because not 

everyone would be able to use the online ticketing system (especially elderlies) and have internet 

connections at all places. This way, it would result in having so much fewer people gathering in lines to 

purchase tickets and will make the daily trips easier. 

 

Stockholm metro system does not currently function online purchasing of the tickets and based 

from the comments of the respondents, many would want that system to be functional for the metro system. 

As seen in the figure 5.14, eighty-five percent (85%) of the passengers in Stockholm have agreed that they 

prefer to purchase their tickets online while only two percent (2%) have disagreed with it. At the same 

time, eighty-two percent (82%) of the people in Metro-Manila as well prefer the online ticketing system 

while only seven percent (7%) prefer the ordinary method of buying it at the stations. Therefore, it is easy 

to say that providing services which allows the commuters to purchase their tickets online is highly 

preferable for the passengers. Metro-Manila should provide better online ticketing systems for both the 

current railway system and the future metro system. This would help on reducing the congestions at the 

stations, especially at the entrances where passengers would purchase tickets, at the same time it would 

provide a more pleasant journey for the commuters. 
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5.2.4 Railway Network Operation 

 

 
Figure 5.15: Increase of Metro Frequency During Peak Hours  

 

There are some specific times during each day in which the demand for using the public 

transportation utilities, especially railway systems are at its highest. It is obvious that the stations and the 

trains are so much more congested during this period compared to normal times. There are many methods 

in order to smoothen the travelling experience for the passengers and not allowing the stations to get 

overcrowded. One of the usual things that are done during the peak hours is increasing the frequency of 

the trains to accommodate more passengers in shorter period of time. This process has its own 

complications due to the fact that a denser timetable would be required as well as higher number of trains 

in operation. Knowing the complications, it can still be said that this method is one of the most efficient 

in order to avoid the stations from getting overcrowded. 

 

The figure above show that majority of the respondents in both cities have agreed that the trains 

departure frequency has to increase during peak hours. Eighty-eight percent (88%) of the respondents in 

Stockholm and eighty-nine percent (89%) in Metro-Manila either agreed or strongly agreed that the 

frequency of the trains must increase, and this can help on reducing the number of people at the stations. 

The Stockholm metro system frequency is at its highest every day during peak hours and the trains arrive 

almost every minute while in the other hand, the railway system frequency during peak hours is almost 

the same as normal times in Metro-Manila. There are sometimes skip-stop trains which allows more 

passengers to board but overall, the system is not sufficient to serve the huge demand during rush hours. 

It is extremely important for Metro-Manila to learn this factor from Stockholm metro system and try to 

apply the same thing in its network. In order to execute that plan, there is a need to have more operational 

trains and a more accurate timetable for trains running time. This has to be one of the priorities for Metro-

Manila to fix at its current railway system and it must be taken note of to apply it in the future metro 

system. 
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Figure 5.16: Metro Timetable 

 

There are plenty of factors that people consider before making a trip which includes the cost, time, 

convenience, and many more. As mentioned, one of the factors that people always consider before 

travelling is time. This could be the overall traveling time as well as the time for arrival and departure of 

the trains. In order for the passengers to be able to have an efficient and accurate daily plan for each day, 

it is necessary to know the exact departure and arrival time of the trains. 

 

People at both cities were asked about how important is knowing the train timetables before 

travelling and the results indicate that majority have agreed that this is an important aspect for them. 

Eighty-seven percent (87%) of the respondents have agreed and only three percent (3%) would not 

consider this as an important factor in Stockholm. Besides, seventy-nine percent (79%) of the respondents 

in Metro-Manila have agreed that this is an important factor for them and only thirteen percent (13%) 

disagreed. 

 

Stockholm metro system always provides timetables regarding the arrival and departure of the 

trains which are most of the times accurate and it can help the commuters to keep track of the time and to 

know about the exact arrival time of the trains and the best time to be present at the stations not to miss 

the train. In the other, hand Metro-Manila does not provide any timetable regarding the arrival or departure 

of the trains to the passengers which results in confusions and discomforts for the travelers. It is necessary 

for the railway system in Metro-Manila to learn this aspect from the Stockholm metro system and try to 

provide them as well for the daily commuters. Provision of an accurate timetable does not just result in a 

more convenient and more pleasant journey for the passengers, but it also has a small contribution on 

lessening the congestions at the stations. If passengers are informed about the trains departure/arrival time, 

it is possible for them to arrive at the station at the best time and would not be necessary for them to wait 

for a long time at the station until the arrival of the next train. Thus, it is necessary for Metro-Manila to 

improve its current system by providing timetable of the trains to the passengers and at the same time, this 

factor must be implemented at the future metro system. 
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Figure 5.17: Passengers Feedbacks on Driverless Trains 

 

Everything done by a person is always subjected to some errors and it is obvious that machines 

make a lot less errors than human beings. Automation is a topic which is being more spread nowadays 

and it can provide many advantages and fewer errors in having a job done. Automatic train operation or 

more commonly referred to as ATO is an operational safety enhancement device used to help on 

automating the operations of the trains. It can help on increasing the safety features such as reducing the 

speed, warning the driver if there is an error, using the emergency breaks if necessary and it can go up to 

operating the train completely by itself and without a need to have a driver as well. 

 

Train operations in some cities are fully automated and with no involvement of any personnel (e.g. 

Copenhagen, Denmark) because of that, the researcher made a question to find out what would be people’s 

thinking to have a fully automated operating train system. As the above figure shows, since this is more 

of a technical question, therefore, majority of the people are neutral about it or do not know how that 

operation works. There are forty-six percent (46%) of the respondents in Stockholm and thirty percent 

(30%) in Metro-Manila who think automation would result in a better experience. At the same time, forty-

one percent (41%) in Stockholm and forty-five percent (45%) in Metro-Manila are neutral about this 

aspect. 

 

According to the researcher observations on both driverless and the ordinary trains, as well as by 

reviewing articles about this topic, it can be concluded that driverless trains and ATO systems are indeed 

more beneficial and it can provide a better and safer experience for the commuters. The automated trains 

run more smoothly than the one which is being manually controlled and at the same time, the acceleration 

and deceleration in automated trains are more tolerable for the passengers. Besides, as mentioned before, 

since machines are less subjected to errors, therefore, automation can improve the systems and raise their 

safety features. In the other hand, the driverless trains are exempted from needing a place for the train 

operator and the driver which results to having more space to accommodate passengers at both back and 

front of the train. And lastly, it can help reduce the cost by needing less operator to be onboard so the 

reduced costs could be spend on improving other parts of the overall system. Based from the researcher’s 

conclusion, it is more advantageous for Metro-Manila to upgrade its current network to fully automated 

trains and also to make sure that the future metro system would consist of the driverless and automatic 

train operation system. 
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Figure 5.18: Reducing the Stations Congestion by Increasing Trains Frequency 

 

One of the biggest problems that the Metro-Manila railway system is facing is overcrowded 

stations. This usually happens during the peak hours, the times when the trains are delayed, and also when 

the arrival time of the trains are not known which sometimes results to multiple trains arriving at a very 

short time span and the following trains arrive a long time after that. Stockholm also somehow is 

experiencing this problem during rush hours especially at the junctions such as T-Centralen. People at 

both cities were asked if they agree that increasing the number of trains would result in lessening the 

congestions at the stations and the majority have agreed with the idea. Figure 5.18 shows that seventy-

nine percent (79%) of the people in Stockholm agreed and only five percent (5%) disagreed while sixteen 

percent (16%) are neutral. It also presents that ninety percent (90%) of the respondents in Metro-Manila 

have agreed and only one percent (1%) disagreed with this concept. 

 

Based on the researcher observation and the survey results, it can be said that increasing the 

frequency of the trains can help on reducing the congestions at the stations as more people would board 

in a shorter period of time before the station gets crowded. As mentioned also in the previous parts, it is 

very important for Metro-Manila railway system to increase number of the operational trains so it could 

strongly help in solving the problem of overcrowded stations. 

 

 
Figure 5.19: Sufficiency of the Seats Provided at the Trains 
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One of the important factors to provide a better and more convenient travel experience for the 

passengers is to make sure all or at least majority of the passengers would be seated at most of the times. 

Figure 5.19 indicates that thirty-nine percent (39%) of the passengers in Stockholm agreed that it is 

possible for them to be seated most of the times when they are using the metro system and forty-one 

percent (41%) disagreed and the other twenty percent (20%) are neutral about this factor. In the other hand 

in Metro-Manila, only seventeen percent (17%) have agreed and sixty-seven percent (67%) disagreed that 

they can be seated most of the times. Evaluating the above charts makes it clear that people in both cities 

are not satisfied with the number of seats provided for them at the trains themselves. Even if the percentage 

of the passengers who agreed with the question in Stockholm is so much higher than in Metro-Manila, but 

it is still less than half of the respondents who felt that way and in neither of the cities majority of the 

people agreed with that. 

 

Based from the observed values from the above chart, Stockholm cannot be the best example in 

this case for Metro-Manila but the fact that those who agreed with the question in Stockholm are almost 

double of that in Metro-Manila, therefore, the Metro system in Stockholm could still be a good guide for 

Metro-Manila to improve its seating arrangements to make sure more passengers are seated. It would be 

so much more helpful in Metro-Manila railway system if the size of the wagons are larger or the largest 

they can be based on the current pantograph height and the station’s width. Thus, there will be a possibility 

to provide more seats to the passengers and at the same time accommodating more of them. 

 

5.2.5 Transit-Oriented Development Basic Concepts 

 

 
Figure 5.20: Distance from the Metro Stations to the Commercial and Residential Areas 

 

TOD is the highly prevailing and exciting concept of integrating urban communities, which are 

inclusive of activities, people, buildings and public places together. This idea is primarily focused upon 

the creation of walkable, pedestrian-oriented communities and cycling connections, which are centered 

among the high-quality train systems. The theme is to promote the idea of a better stress-free life by 

excluding the dependence over cars as the source of movement and survival. In order to achieve these 

goals, the first step toward TOD is to bring all people needs close to each other and close to public 

transportation, especially the railway network. 
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The concept of TOD is not being fully practiced at either of the cities but there are still some parts, 

as explained in the analysis chapter, which implemented TOD completely. People at both cities were asked 

if they would prefer to have shopping, commercial, and residential areas close to each other and close to 

the railway station as well, which is basically the simplified meaning of transit-oriented development and 

its goals. Figure 5.20 illustrates the majority of the people in Stockholm, seventy-seven percent (77%), 

have agreed that this is an important factor for them and only five percent (5%) felt different. The results 

are almost the same for Metro-Manila which as it can be seen from the figure, eighty-two percent (82%) 

of the people are positive and similar to Stockholm only five percent (5%) have disagreed that these basic 

concepts of TOD are important for them. 

 

Based on the gathered results of the surveys and researcher observations, as well as the meetings 

and interviews with the public transport organization (SL), it could be beneficial to the society if TOD is 

implemented. By implementing that as a whole, the number of travels needed to be made by people in 

everyday life is minimized as everything is reachable by just walking or cycling. As a result, people will 

have a better and less stressful life and it would as well help the environment by reducing the produced 

carbon dioxide. Overall, TOD would be beneficial to the entire society and adopting at least the basic 

concepts of it could be advantageous to the whole city. 

 

 
Figure 5.21: Influence of the Metro System on not Needing to Own a Private Car 

 

One of the main purposes of providing good public transportation for people is to make the system 

sufficient enough so that it would not be necessary for everyone to own a private car and therefore, help 

to reduce the road congestions and air pollution. All sort of public transportations together must be able 

to create a network and a possibility to travel to all the locations around the city or at least the important 

ones. People in both cities were asked if the railway system alone can provide them all the necessary 

accessibilities in the city so they would not need a private car. The results gathered from both cities have 

a significant difference in the percentages of those who agreed and those who did not.  

 

In case of Stockholm city, railway transport and other modes of public transportation work 

flawlessly together to achieve that goal. Especially the metro system has very high accessibility and it 

almost serves all the important locations around the city. The survey results proved this point as eighty-

three percent (83%) of the respondents in Stockholm agreed that just by using the metro system, they 
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would not necessarily need a private car. Only eight percent (8%) have disagreed with the above question 

which most of them have commented that metro system together with other modes of transportations 

results in not needing to own a private car and not the metro system alone. Therefore, there was almost 

nobody who disagreed that Stockholm public transportation high accessibility highly reduced their 

dependency on private cars. 

 

 On the other hand, the situation in Metro-Manila is not similar with Stockholm and it is sometimes 

very difficult for people to travel around the city using public transportations and people prefer to use their 

private car or use carpooling applications such as Uber instead. This has resulted in so much road 

congestions and slow flow of traffic and at the same time lots of pollutions being produced from the cars. 

Figure 5.21 shows that only seventeen percent (17%) of the respondents agreed that using the railway 

system in Metro-Manila would result on not necessarily needing to own a car while fifty-five percent 

(55%) disagreed. The main problem of Metro-Manila railway system based from the comments of the 

respondents as well as the observations of the researcher is having a very limited coverage area and quite 

limited stops. There is an extremely high need for Metro-Manila to expand its overall railway system as 

well as improving the existing ones in order for becoming a car-free city or at least to lower people’s 

dependency on private cars and carpooling applications. In order to achieve that goal, the survey results 

above can prove that Metro-Manila can take Stockholm public transportation systems especially the metro 

system as an example to improve its network. 

 

 
Figure 5.22: Convenience Level of the Metro System 

 

 Railway transport is one of the best modes of transportation for both people and goods due to its 

many advantages. it is the most dependable mode of transport and it is the least affected by the weather 

especially the metro system. Besides, it is better organized than any other form of transport and has fixed 

routes and schedules. Its services are more certain, uniform, regular and it can provide the safest and the 

most economical mode of transportation as compared to other modes of transport. Furthermore,  railway 

transport and especially the metro system can be considered as the most convenient form of travelling 

around the city.  

 

 In order to support the idea of railway being the most convenient mode of transport around the city, 

people at Stockholm were asked about the convenience level of the metro system and the daily commuters 
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in Metro-Manila were asked about the convenience level of the elevated railway system (LRT and MRT). 

As it is shown in figure 5.22, eighty-seven percent (87%) of the respondents in Stockholm have agreed 

that metro system provides them the most convenient form of transportation around the city and only six 

percent (6%) disagreed. The significant difference between those who agreed and those who did not 

strongly supports the idea that metro transport is the most favorable mode of transport for people in 

Stockholm. In the other hand, figure 5.22 indicated that fifty-five percent (55%) of the respondents in 

Metro-Manila have agreed with the question and twenty-three percent (23%) have disagreed. Given that 

the railway system in Metro-Manila does not have a high accessibility, it is understandable why twenty-

three percent (23%) have disagreed with the question. However, more than half of the respondents chosen 

the elevated railway system as the most comfortable mode of transport which can prove the fact that even 

with the low accessibility of the elevated railway system, people still prefer that mode of transportation. 

Based from the results of this question, as well as the mentioned benefits of the railway system and the 

observations of the researcher, it is extremely important for Metro-Manila to improve and expand its 

railway network to make it more beneficial to the public. As the results for Stockholm are so much more 

positive than Metro-Manila, therefore, Stockholm is a good example to learn from for Metro-Manila. 

 

 
Figure 5.23: People’s Idea on Having Basic Concepts of TOD Implemented 

 

The major goals of this research are about transit-oriented development and how would that be 

beneficial and could improve people’s daily life. One of the basic concepts of TOD is to create a society 

in which it is not necessary to own a private car by bringing all people’s needs easily accessible either by 

walking or by using the train system. To make this concept possible, it is necessary that residential and 

commercial areas, as well as the shopping centers, are built close to each other and at walking distance 

from railway stations. this would result in lesser travelling needed to be made by people and also makes 

it easier for them to do so if necessary. Therefore, the survey respondents in both cities were asked if it 

would make their life easier in case that these concepts are applied in their city. 

 

People at both cities have mostly agreed that applying these basic thoughts of TOD would make 

their daily life easier as it is shown in the above chart. Figure 5.23 illustrates that eighty-four percent 

(84%) of the respondents in Stockholm and eighty-six percent (86%) in Metro-Manila agreed that 

implementing these basic factors would make their daily life easier; While only sixteen percent (16%) of 

the respondents in Stockholm and fourteen percent (14%) of them in Metro-Manila have disagreed with 
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this question. Having the majority of people answering “yes” to the question proves that people would 

prefer to live in a society in which TOD concepts are implemented and would make their daily life easier. 

Overall, TOD would be beneficial to the whole society and adopting at least the basic concepts of it could 

be advantageous to everyone living in the city. 

 

5.3 Chi-Squared Test (χ
2 

test) and Pearson Correlation Coefficient Analysis for Survey Results  

 

5.3.1 Overview 

 

The researcher conducted a chi-squared test statistical approach in order to determine if there is an 

existing statistical difference in the results of the respondents for each question. The p-value for each 

question should attain a value of less than or equal to 0.05 in order to conclude that there is a statistical 

difference between the responses. Furthermore, the researchers also conducted Pearson Correlation 

Coefficient statistical approach in order to determine the relationship between the responses in the survey. 

A value greater than 0.75 proves that there is a strong correlation between the responses to one question 

to another.  

 

5.3.2 Chi-squared Test Results 

 

From the results acquired upon conducting the Chi-squared test, it is evident that there is a 

significant statistical difference between the respondents of the survey. Most of the P-values for each of 

the survey are less than 0.05, therefore, its interpretation showed that there are more respondents who have 

agreed on the same aspects that needs improvements and more respondents provided positive feedbacks 

regarding Stockholm Metro system compared to Metro-Manila elevated railway. 

 

5.3.3 Pearson Coefficient Correlation Analysis 

 

 Appendix A shows the Pearson Coefficient Correlation of each of the questions for the two (2) sets 

of surveys. From the results of the statistical analysis, the researcher was able to gather the linear 

relationship of each variable (responses from the survey for each question). Evidently, most of the 

questions had a strong correlation with one another and there is a positive linear correlation between the 

variables, therefore, their correlation is categorized as strong. 

 

5.4 Personal Interview with Representatives from Public Transport Organization (SL) 

 

5.4.1 Overview  

 

In order to gather more insights for the research, the researcher set up an interview with three 

official personnel of the SL. The interview was carried out in order to further discuss the parameters that 

the railway system in both cities could improve on for the beneficial impact on the economy and society. 

 

The following sub-topics are the subsequent information gathered from the interview:  

 

5.4.2 Initiatives to Enhance the Metro System 

 

 During the interview, when the officials from the public transport organization were questioned 

about the initiatives that they have taken to enhance the metro system, they responded that all their planned 

initiatives have been focused on meeting the capacity levels within the railway networks. This also 

includes the expansion of the network. They also stated that the expansion of the railway network would 
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require them to improve the existing network thoroughly in order to ensure that the overall railway system 

operates properly. 

 

5.4.3 Societal and Economical Impact 

 

 When they were asked about how their initiatives to enhance and expand the railway network is 

benefitting the society and economy as a whole, they stated that the metro system has significantly aided 

to connect inhabitants, as well as different areas of the region that have various economic and social 

profiles. This is allowing the system to play an integrating role within society successfully. 

 

5.4.4 ATO (Driverless) System 

 

 Similarly, when the SL personnel were questioned about the consideration to implement ATO 

(driverless) system as well as its potential benefits in the form of improvement within the current situation 

of railway network, they stated that implementation of ATO was considered on the red line, but the project 

was canceled a few years ago. They also said that currently there are no specific plans regarding the 

implementation of the driverless operation, but it is a long-term objective, which the railway station hope 

to achieve in the future. 

 

While talking about the benefits of ATO, they have mentioned that it has the potential to offer 

additional flexibility within the operations of the systems. This also includes improving the coordination 

within the operations of every train on the line that can specifically provide a benefit under the situation 

of high disturbance. 

 

5.4.5 High Congestion 

 

 During the interview, when they were asked about their plans to reduce the problem of high 

congestion in the metro stations during peak hours, they cited that right now the most appropriate solution 

would be the use of other modes of public transport like trams, buses, etc. They also mentioned that the 

utilization of other transportation modes could offer some relieve or more space to the public within the 

metro system in the central parts of the city. 

 

5.4.6 Improvements in Stockholm Metro Network 

 

Regarding the factors that can aid to improve the metro networks of Stockholm and Metro-Manila, 

the SL personnel responded by stating that the capabilities to manage disturbances within the stations can 

be considered as an important factor to improve the operations of these railway networks. 

 

Moreover, improvements within the flow of the system through the prevention of potential 

bottlenecks at certain stations was also considered as an important factor by them. Likewise, they also 

mentioned that the implementation of a new signaling system, maintenance or updating the aging 

infrastructure of the stations could also be considered as important factors for the improvements within 

the railway networks. 

 

5.4.7 Restructuring the Railway Network  

 

 When they were questioned about the changes that they would like to see in the railway systems, 

as well as the implementation of the TOD model, they replied that the main change which they would like 

to see in the network is related to the structure of the stations. According to them the current star-shaped 
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system or model of the network is highly vulnerable and does not suit the traveling patterns of the modern 

city adequately, where people are always found to be in a hurry. The disturbed living and working patterns 

of the people also makes this system vulnerable to perform effectively. 

 

 They have suggested that a networked-shaped system should be implemented within the railway 

stations as it will help to offer a more direct connection and multiple hubs to the passengers. They 

suggested that this will also solve the problem of people to pass through the crowded city centers in order 

to reach the stations. 

 

And finally, when the personnel were questioned about the initiatives that they have taken to 

implement such system, they stated that the planning to implement this system within the metro station is 

yet to be done in conjunction with the development of the city. This also includes appropriate planning 

related to the development of new stations under the surrounding housing and commercial facilities. 

 

 

5.4.8 Conclusion 

 

 From the above responses of the questions, it can be concluded that as per the view of the officials 

from the public transport organization, the primary problems within the metro stations were mostly related 

to their structure (i.e., limited capacity and high congestion).  Moreover, they were also found to emphasize 

the implementation of new signaling systems, as well as improvements within the ability to manage the 

disturbance within the stations appropriately. 

 

Indeed, the expansion of the railway network, as well as improvements within its current structure 

would require both time and money, which should be the responsibility of the state to offer as promptly 

as possible. Moreover, it can also be said that the implementation of the TOD model under the current 

railway network can help to resolve most of the problems that were highlighted by the officials during the 

interview. However, as per the responses that were attained from them, it can be concluded that such 

projects to implement the TOD model to improve the railway network would take long time before their 

benefits could be fully availed by the public adequately.   

 

5.5 Metro-Manila Railway System versus Stockholm’s 

 

In comparing the railway network in Metro-Manila and Stockholm city the researcher presented a 

detailed comparative evaluation as well as a SWOT analysis to be able to methodically characterize the 

strengths and weaknesses between the two railway systems. Both of these comparison evaluations and 

SWOT analysis were derived from firstly, the feedbacks of the daily users of the railway system, secondly, 

the gathered interviews from Stockholm public transport organization and lastly, was based on the 

perception and personal analysis of the researcher whilst visiting the different types of railway networks 

and stations with fully executed TOD concepts. 
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5.5.1 SWOT Analysis Between Metro-Manila and Stockholm Railway Network 

 

 Metro-Manila 
 

Stockholm 

 

 

 

STRENGTHS 

 

 

 

 

 

 Cheap ticket prices 

 Contactless stored value cards 

 Skip-stop trains   

 Availability of customer 

guidance offices 

 High security 

 Prohibition of smoking, 

eating, and drinking Online 

loading of the beep card 

 Multiple access within the 

station 

 Availability of period cards  

 Contactless stored value cards 

 Availability of vending 

machines and trash bins 

 Availability of customer 

guidance offices 

 Provision of maps and train 

schedules at the stations 

 Availability of plenty of 

junctions in the overall 

platform such as T-centralen  

 Easy access to both sides of 

the tracks 

 24 hours operation during 

weekends 

 High accessibility of the 

metro stations 

 Availability of one common 

card for all modes of public 

transportation 

 Provision of a sufficient time 

allowance for a trip (around 

75 minutes)  

 High frequency during rush 

hours 

 Large number of trains 

 Availability of elevators and 

escalators 

 Availability of public 

transport near the stations 

 Availability of convenient 

stores near the stations. 

 long operational hours 

 Accepting both cash and card 

payments for loading the SL 

card at the stations 

Table 5.1: SWOT Analysis Between Metro-Manila and Stockholm Railway System (Strengths) 
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 Metro-Manila 

 
Stockholm 

 

 

 

WEAKNESSES 
 

 Lack of elevators and 

escalators 

 Provision of a single exit and 

entry point at most of the 

stations 

 High congestion of the trains 

and platforms. 

 Having no proper connections 

at both sides of the tracks 

 Lack of emergency exists 

within the railway stations 

 Lack of station maps and 

billboards at each station 

 No time allowance for 

making multiple trips 

 No proper (or very small) 

standing areas at the stations 

 Small size of the trains 

 Lack of automatic train 

control system 

 Lack of assistive technologies  

 Unavailability of the screens 

to show the train schedules 

 Unavailability of period cards 

 Passengers are compelled to 

make payments for every 

single trip with no provided 

time allowance 

 Unavailability of card 

payments for reloading and 

purchasing of the tickets at 

the station 

 Lack of other modes of public 

transportation near the station 

 Lack of vending machines 

and trash cans 

 Short operational hours 

during both weekdays and 

weekends 

 Lack of barriers at the tracks 

to stop passengers from 

falling into the platforms 

 The allowance of smoking, 

eating, and drinking within 

the premises of the stations 

 Expensive ticket prices 

 Lack of online services for 

buying tickets 

 Hygienic arrangements are 

not up to the mark especially 

in the elevators. 

 Lack of automatic train 

control system 

 Lack of barriers at the tracks 

to stop passengers from 

falling into the platforms 

 

Table 5.2: SWOT Analysis Between Metro-Manila and Stockholm Railway System (Weaknesses) 
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 Metro-Manila 
 

Stockholm 

 

 

 

OPPORTUNITIES 

 

 Opportunities to enhance the 

services by implementing 

new technologies for the 

passengers such as virtual 

ticketing agents, digital 

signage, ticketless travel, 

digital screens, train 

schedules, etc. 

 Provision of the railway and 

the station maps 

 Provision of elevators and 

escalators 

 Provision of both card and 

cash payments at the stations 

 Provision of period cards and 

extending the railway 

operational hours 

 Provision of barriers to stop 

passengers from falling into 

the platform 

 Provision of vending 

machines and trash bins 

 Provision of internet services 

at the trains and the stations 

 Opportunity to utilize high-

speed trains 

 Provision of other modes of 

transportation at walking 

distance from the stations 

 Strong support of people to 

enhance the conditions of the 

railway 

 Provision of online medium 

for selling tickets 

 Upgrading the trains to 

driverless automatic trains 

that can prove to be safer 

and more secured means of 

transport 

 Provision of online 

medium for selling tickets 

 Internet services can be 

provided at the stations and 

trains 

 Provision of barriers to 

stop passengers from 

falling into the platform 

 

Table 5.3: SWOT Analysis Between Metro-Manila and Stockholm Railway System (Opportunities) 
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 Metro-Manila 

 

Stockholm 

 

 

 

THREATS 

 

 Competition in the form of 

carpooling services as well 

as ride-hailing apps such as 

Uber and Grab 

 No proper emergency exits 

 Having long delays 

especially during rush 

hours which results to 

people running late for 

work, meetings and etc. 

 There is a need to fulfil the 

security requirements at 

the stations by hiring more 

security guards, especially 

at areas near the train 

platforms and during the 

late hours on the weekends 

 

Table 5.4: SWOT Analysis Between Metro-Manila and Stockholm Railway System (Threats) 

 

The tables 5.1, 5.2, 5.3, and 5.4 shown above discuss the strengths, weaknesses, opportunities, and 

threats for both Metro-Manila elevated railway network and Stockholm metro system. These data were 

acquired from personal interviews with SL representatives, the responses gathered through survey 

questionnaires from commuters in both cities, and from the perception of the researcher. Evidently, there 

is more strength to Stockholm metro system because of its larger investments and higher technological 

approach in planning of the system. Therefore, it is concluded that Stockholm can be considered as a good 

example for Metro-Manila to adopt to and learn from. Furthermore, this table clearly points out the most 

important weaknesses of Metro-Manila railway system which has to be improved before proceeding with 

the expansion project.  
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5.5.2 Comparison Evaluation Between Metro-Manila and Stockholm Railway Network 

 

 Metro-Manila Stockholm Railway 

1.0 Ticket Prices Low High 

2.0 Contactless Card 
2.1 Online Reloading of cards  

2.2 Possibility to Use the Same Card for Other Modes of 

Transportation 

Yes 

Yes 

Yes, but very 

limited  

Yes 

No 

Yes 

3.0 Trains operation 
3.1 Skip Stop Trains during rush hours 

3.1 Trains Timetable  

3.2 Frequency During Rush Hours 

3.3 Accuracy of Arrival/Departure Time of Trains 

Moderate 

Yes 

Bad 

Moderate 

Not Available  

Very good 

No 

Very Good 

Very High 

Very Good 

4.0 Security Strong Moderate to Strong 

5.0 Cleanliness and Hygiene Good Good 

6.0 Facilities for Elderlies, Handicaps, Strollers and luggage None Good 

7.0 Convenience for Passengers 

7.1 Multiple Access within the Station 

Poor Very Good 

Very Low Very High 

8.0 Monthly Subscription No Yes 

9.0 Provision of Equipment 

9.1 Digital Screens 

9.2 Elevators and Escalator 

9.3 Other Assertive Technologies 

Poor Good 

Not Available 

Not Available 

Not Available 

Available 

Available 

Available 

10.0 Maps and Schedules Poor Very Good 

11.0 Services provided by Customer Guidance Offices Good Very Good 

12.0 Number of Trains Low Very High 

13.0 Connection between Stations Poor Good 

14.0 Availability of Public Transport and Stores near Station Moderate High 

15.0 Facilities 

15.1 Vending Machines and Food Stalls 

15.2 Automatic Train Control 

15.3 Availability of Billboards and Maps 

15.4 Standing Areas for Passengers 

15.5 Emergency Exits 

15.6 Online Purchasing Facility 

15.7 Provided Wi-Fi at the Station 

Poor Good 

Not Available 

Not Available 

Poor 

Poor 

Few 

Limited 

Few 

Available 

Not Available 

Very Good 

Good 

Many 

Limited  

None 

16.0 Congestion 
16.1 Congestion During Rush Hours 

16.2 Congestion During None Rush Hours  

High 

Very High 

Moderate to 

High 

Moderate 

High 

Low 

17.0 Announcements for Arrival and Departure of Train Sometimes Always  

18.0 Time allowance for multiple trips None Yes (75min) 

19.0 Operating hours of the station 
19.1 Operational Hours During Regular Days 

19.2 Operational Hours During Weekends  

Short 

16hrs 

16hrs 

Long 

20hrs 

24hrs 

20.0 Operational hours Constant  Varied 

Table 5.5: Comparison of Stockholm and Metro-Manila Railway System 
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Table 5.5 discusses the differences and similarities between Metro-Manila elevated railway 

network and Stockholm metro system, which were acquired from personal interviews with Stockholm 

public transport organization (SL) representatives, the responses gathered through survey questionnaires 

from commuters in both cities, and from the perception of the researcher. This table clearly shows the 

common things between the two systems and can help identifying the aspects in which Metro-Manila 

elevated railway network needs improvement considering Stockholm’s metro system. There are a few 

concepts which Metro-Manila have executed more successfully than Stockholm such as ticket prices and 

online reloading of the tickets, but overall, it is concluded that there are plenty of other aspects in which 

Stockholm did better, therefore, it is an excellent guide to follow and fix those problems for Metro-Manila 

railway system.  
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Chapter 6 

CONCLUSION AND RECOMMENDATION 

 

6.1 Introduction  

 

The primary objective of this study was to find out the major aspects which the railway network in 

Metro-Manila has to improve to provide a better service to a higher number of passengers as well as 

solving the resulting traffic congestion problems by analyzing and learning from the experience of the 

transit-oriented development projects of Stockholm. Followed by that, the researcher as well aimed to 

analyze the transit-oriented development in the metro system in Stockholm and compare it to Metro-

Manila’s railway network to find out the major weaknesses of the railway network in Metro-Manila and 

to try to avoid those problems in the new expansion project. And lastly, the aim was to find out the 

advantageousness, efficiency, and the overall outcome for Metro-Manila railway system if the basic 

concepts of TOD are implemented and if the railway is improved based on the learnings from Stockholm 

metro system. With these objectives, this chapter will be able to ascertain whether or not the goals of the 

study were met, and what future recommendations could be taken into consideration for further studies.  

 

6.2 Conclusion 

 

 This research paper has achieved all its primary and secondary goals as during the research process 

a considerable number of knowledge, information, and expertise has been included from researcher’s own 

observations, analysis of the related articles and researches, collected responses from the daily users of 

the railway system in Stockholm and Metro-Manila, gathered face-to-face interviews with experts from 

the relevant sectors of the railway industry, and exploring of the railways and their stations at the areas in 

which transit-oriented development has been fully executed. 

 

From the conducted analysis, it can be concluded that even if there are several weaknesses within 

the current structure of the Metro-Manila railway network, it is still the fastest mode of transportation for 

the public. The gathered analysis clearly indicates that respondents still patronized some of the features 

associated with the railway network of Metro-Manila such as the provision of the contactless card, skip-

stop trains, and inexpensive prices of the ticket, but they are still not fully satisfied with the services and 

facilities of the station. 

 

Many respondents, including the officials of the transportation department who were interviewed 

for this research, believed that Metro-Manila still needs to make its services more efficient. Especially 

when it comes to providing more capacity and space within the stations to reduce congestion. This also 

includes making it easier for the passengers to purchase their tickets and providing them flexible monthly 

subscription services, similar to the ones that are utilized within the Stockholm railway network. 

 

The analysis gathered from the Chi-Squared Test results for the metro system in Stockholm and 

the elevated railway network in Metro-Manila depicts that most of the p-values are less than 0.05. In 

conclusion, there is a statistical difference between the respondents and that the responses were mostly 

positive towards Stockholm metro system and less positive towards Metro-Manila railway network. In the 

analysis, there were values wherein the p-value was greater than 0.05; this significant change in the 

statistical data occurred due to reasons such as misconception in the question, poor arrangement of terms 

for the question, etc. For the Pearson Coefficient Correlation results, it showed that most of the respondents 
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had a strong correlation to one another. There were cases wherein the correlation between variables were 

considered to be a weak correlation; therefore, a revision for the specific question in the survey required 

rephrasing or a complete change in question.  

 

Further analysis shows that Stockholm’s metro system, its facilities, and operation were also highly 

accepted by the respondents while it was the opposite for the people in Metro-Manila, which proved that 

Stockholm can be a great example for Metro-Manila to adapt to and learn from. As one of the objectives 

of this study was to find out if Stockholm is a good example for Metro-Manila to adapt to, therefore, that 

objective has been fulfilled. This is because the railway system in Metro-Manila would be able to further 

improve the current system and also use Stockholm metro system as a good example for the planned 

expansion projects. Survey questionnaire evaluations, SWOT analysis, and the detailed comparison 

conducted by the researcher entails that there are more advantages and strong points to the metro system 

in Stockholm compared to the railway system in Metro-Manila. Besides, it clearly pointed out the common 

things between the two systems and it helped to identify the aspects in which Metro-Manila elevated 

railway network needs improvement. Moreover, it was understood how would improving those concepts 

affect people’s daily life. 

 

Based from the facts the researcher has gathered and is presented in this research paper, it was 

evident that implementation of transit-oriented development, even if its limited to just the basic concepts, 

will highly be beneficial in both economic and societal aspects and its effectively and efficiently is enough 

to satisfy the needs of the daily commuters and would result in a dramatical reduction of traffic 

congestions. 

 

6.3 Recommendation  

 

Based on the feedback of the respondents of the survey questionnaires, the officials from public 

transport organization (SL), and the researcher’s own observations, the most important aspects that 

railway system should consider improving in are the following areas: 

 

The first thing is the Capability to manage disturbances and improved flow in the system (resolve 

bottlenecks at certain stations). Further improvement that the railway system needs is to have a more 

significant signaling system which is more advanced and has higher capabilities. Maintenance of the trains 

as well as updating of the aging infrastructures is also of high importance. Moreover, the overall layout of 

the railway system and its shape is considered to be an important factor as well. As an example, a star-

shaped system (such as the current system in Stockholm) is very vulnerable and does not suit the travelling 

patterns in the modern city, where people live and work in a more distributed way. A more suitable system 

would be network-shaped, providing more direct connections and multiple hubs, and not one where 

everybody has to pass through the crowded city center. Of course, metro system planning has to be done 

in conjunction with city development, and stations planned in relation to the surrounding housing and 

commercial facilities. 

 

Furthermore, it is important to have other modes of transportation available close to the railway 

transportation system which would lower the congestions on the railway system and at the same time, the 

combination of all modes of transportation provides higher accessibility than just the railway system. 

Therefore, it is an extremely important factor that the layout of the railway and other modes of 

transportation are designed and placed in a way which would make it easily accessible by just walking 

from one mode of transportation to another. Lastly, as mentioned by the majority of the respondents to the 

survey questionnaires, there is a need for a higher train frequency especially during the rush hours as well 

as provision of a more accurate and reliable timetable for arrival/departure time of the trains. 
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More specifically, the recommendations can be divided into the following parts: 

 

1. Government Obligation 

 

 From the close inspection of the current situation, it can be also concluded that majority of the 

problems related to the structure and services of Metro-Manila railway network has resulted from the 

negligence of the government to provide adequate support, as well as from the poor management of the 

transportation and railway department. In addition to this, solving problems related to congestion within 

the station of Metro-Manila by adopting some of the features of the Stockholm railway network will not 

be an easy task but it will be possible in long term planning. 

 

For instance, it is impossible to change the pattern of the streets promptly as it would take a 

significant amount of time and money. So the problem of local congestion within Metro-Manila can 

sustain in the long run. Instead, both the transportation department and the government should focus on 

implementing efficient policies based on TOD concepts to enhance the system of  the railway, by creating 

more lines, providing spacious trains, as well as improving the connectivity of the stations and trains 

maintenance. 

 

2. Short-Term Initiatives 

 

As it is difficult to expand the capacity of the station in the short-run, traveling and waiting time 

for the passengers can be decreased by utilizing other ways. For instance, if areas associated with jeepneys, 

buses, taxis, and private cars pickups can be synchronized or coordinated with the subway stops more 

efficiently, then the vehicles like buses might be able to conduct their operations at a rated load. This will 

not only reduce the burden from the stations, but it will also help to decrease pollution and improve fuel 

efficiency. Therefore, the dependency on other alternate modes of transport can be utilized as a short-term 

solution to deal with the high congestion problem. 

 

Moreover, improvements within the facilities of the railway can also act as a short-term solution to 

minimize the problem of congestion. For instance, one of the problems within the stations of Metro-Manila 

railway system is related to the delays within the arrival and departure of trains. These delays often create 

high congestion within the station. So if the management of station can eradicate such delay by forming 

and maintaining appropriate schedules, unnecessary congestions can be averted. Similarly, the provision 

of assistive technologies such as digital screens, billboards, maps, elevators, and escalators can also allow 

people to easily move around the stations and have a better ride experience. 

 

3. Improvements Within the Management 

 

The management at the railway station should also provide training to the customer guidance 

offices employees so that they can provide assistive services to the passengers more effectively and 

quickly. Metro-Manila also needs automation in several of its processes, in order to reduce the waiting 

time of the commuters that increases congestion at the station. For instance, online purchasing of the ticket 

and provision of ticket purchasing machines can aid to reduce long queues at the station in which the 

passengers have to stand and wait before buying their tickets. 

 

The conditions of the trains also need improvements, because many respondents who answered the 

survey were also observed to complain about the frequent breakdowns and malfunctions within the train, 

which became frustrating for them. The management of Metro-Manila should allocate a higher amount of 

budget for the maintenance of the existing trains. Moreover, new trains should also be purchased in order 
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to reduce congestion, as well as the traveling time of the people. Besides, there is a need for improving 

the security system at the stations by hiring more security guards, or perhaps by installing more CCTV 

cameras in order to closely monitor the entire station. 

 

In the final analysis, other problems that were discovered by conducting the survey questionnaires 

were mostly related to the limited seats within the trains, improper behavior of the staff, poor security, 

inadequate air-conditioning systems, lack of internet related services (i.e., Wi-Fi), and lack of barriers to 

block the passengers from falling into the tracks. These problems can be resolved effectively by the 

management of Metro-Manila railway network if they reform their existing policies and take appropriate 

measures to enhance their services. 
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Chapter 7 

FUTURE WORKS 

 

There are great opportunities to extend and continue this study. Future researchers who are 

interested in transportation and railway systems in either Metro-Manila nor Stockholm could continue this 

report in other aspects such as design of the stations, overall layout of the railway system, the specific 

requirements for each station based on their serving purpose, and financial and economic aspects regarding 

the construction or improving the railway network. Furthermore, a more detailed comparison study can 

be conducted between other types of railway systems in Stockholm such as commuter train, tram, and 

light rail transit and Metro-Manila’s railway systems. 

 

Similarly, future researches can also be based on enhancing other transportation networks like 

buses and jeepneys that are used by public within Metro-Manila. These researches can also be based on 

finding appropriate ways to reduce the pollution level within the cities. In addition to this, future studies 

can also be conducted on novel technologies, such as the implementation of artificial intelligence within 

the transportation network to reduce problems associated with high traffic accidents, as well as congestion 

on the roads. These studies could be based on implementing technologies associated with machine 

learning, as well as automatic driving, to reduce the reliance on human that can lead to errors and fatal 

accidents. 

 

 Lastly, researches can be conducted to find out what are the more specific results if transit-oriented 

development is implemented completely throughout the whole city for both Stockholm and Metro-Manila. 

Moreover, how would adopting transit-oriented development concepts affect the future railway expansion 

projects for both cities. 
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APPENDIX A 

Correlation of the Respondents for Stockholm and Metro-Manila 
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