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Overview 

Urban sustainability is based on the idea that different aspects of the community offer positive 

interactions that result in a coexistence between social well-being, economic development, and 

environmental quality. With 51% of the global population living on only 2% of the planet1,2 

designing and managing the world’s urban environments that allow for sustainable growth is 

becoming an urgent matter.   

 

According to the Global Cities Index, Manilla holds the second spot for “most likely to be the 

city of the future”.3 This report assesses and compares Manila’s urban sustainability to other 

cities in the region in light of this distinction. First, the environmental aspects of urban 

sustainability will be discussed. Second, a comparison of the urban transportation systems in 

three cities will address the current problem of these cities’ flow. Third, the issue of disaster 

resilience and mitigation will look into the effects of climate change as it will alter how cities 

should be built in the future. Lastly, a few cases of eco-cities and eco-communities will provide 

an illustration of how urban sustainability is currently being put into practice. 

Introduction 

Manila and the Philippines are compared to a number of different cities and countries which 

were chosen due to their proximity and similar respective environments. These similarities will 

be further explained in detail in the report. In certain circumstances, data for the city of 

Vancouver is provided to give the reader a better point of comparison; however, when 

Vancouver’s high sustainability ranking skewed the results, it was taken out of the data table. 

 

This report uses the key sustainability indicators published in the Arcadis Sustainable Cities 

Index4 and those used by Sustainable Cities International (SCI)5 to evaluate how sustainable a 

city is, but draws on data found online in the Siemen’s Green City Index, the World Bank 

database, and publicly available national and municipal statistics since data from Arcadis and 

SCI is unavailable for public use and/or confidential. 

 

Although this report endeavors to make the data as comparable as possible, some information is 

not available, not available for the same time period, or available for a different geographical 

region. For example, almost all sources provide data on Metro Manila and not the city of Manila.  

                                                
1 Herring, A. (n.d.) http://www.northeastern.edu/magazine/the-very-big-issue-of-urban-sustainability/ 
2 Siemens. (n.d.) 

https://www.siemens.co.uk/education/pool/teachers/crystal/downloads/what_is_urban_sustainability_v1.pdf 
3 A.T. Kearney. (2014) “Global Cities, Present and Future” https://www.atkearney.com/research-studies/global-

cities-index/2014 
4 Arcadis. (2015). “Sustainable Cities Index 2015” http://www.sustainablecitiesindex.com/ 
5 Sustainable Cities International. (2012). “Indicators for Sustainability” http://sustainablecities.net/indicators-for-

sustainability/ 
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Environmental Indicators 

Population Density 

Manila, the Philippine capital (not Metro Manila) ranks as one of the world’s densest cities. 

Metro Manila or the National Capital Region (NCR) includes neighboring cities much the way 

Metro Vancouver includes Burnaby, Richmond, Coquitlam, etc. While Metro Manila has a 

population density of about 21,000 people per square kilometer, the city of Manila itself has a 

population density of about 43,000 people per square kilometer. This is partly due to the fact that 

the land area of Manila is significantly smaller than other cities – a mere 38.3 square kilometers 

compared to the land areas of the comparable cities in this report which are much larger and 

range from 243 square kilometers in Kuala Lumpur to 16,410 square kilometers in Beijing.6 

Gathering data for Metro Manila gives both a closer estimate of the total impact and a more 

accurate comparison to other cities. Similarly, Beijing and Shanghai are surprisingly not very 

dense when their total land mass is taken into account. 

 

 
 

Figure 1. Table showing population density per square km using data from Siemen’s Asian Green Index Report. 

Renewable Energy 

Renewable energy refers to energy that is collected from natural resources that can be 

replenished (ie. sunlight, wind, biomass, etc.). Data on the share of renewable energy capacity in 

total installed capacity was collected by the World Bank and reflects circumstances in 2010.7 

Country data was used as a proxy instead of city data due to availability. Figure 2 shows that the 

Philippines’ share of renewable energy is relatively high compared to its other Asian neighbors. 

                                                
6 Siemens. (2011). “Asian Green City Index” 

http://www.siemens.com/entry/cc/features/greencityindex_international/all/en/pdf/report_asia.pdf 
7 World Bank (2010). “Sustainable Energy for All” http://data.worldbank.org/data-catalog/sustainable-energy-for-all 
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Even comparing it to Japan (10.56%) and South Korea (3.38%), the Philippines still comes out 

on top. 

 

One possible reason for this is that the Philippines is susceptible to a number of disasters due to 

climate change. Recognizing the country’s vulnerability to climate change led the Philippine 

government to enact laws in the last 25 years to promote the use of sustainable and renewable 

energy. The support has been overwhelmingly positive from the general public and private 

corporations who enjoyed generous benefits from the government when they incorporated 

renewable energy in their businesses.  

 

Geothermal (2.95%), hydropower (2.32%), wind (0.01%), solar (0.0002%), liquid biofuel 

(0.89%) and biomass (22.63%) energy constitute the main sources of consumed renewable 

energy in the Philippines according to the World Bank 2010 data.8 On the other hand, 

geothermal, hydropower, and other renewables (biomass, wind, solar) produced 9,605 GWH, 

10,019 GWH, and 279 GWH of power in 2013 according to the Department of Energy of the 

Philippines.9 Biomass came out as the main source of consumed renewable energy. Having said 

that, it was the last one in terms of power production. This may be confusing; however, the key 

difference is the fact that one measures energy and the other measures power. Energy is the 

capacity to do work and power is how fast you can do it (ie. power is energy per unit of time). 

By that definition, biomass energy yields very little power in comparison to other energy 

sources. Appendix 2 summarizes the current renewable energy technologies and applications 

available in the Philippines. 

 

 

Figure 2. Table showing share of renewables capacity relative to total capacity by country.  

                                                
8 World Bank (2010). “Sustainable Energy for All” http://data.worldbank.org/data-catalog/sustainable-energy-for-all 
9 Department of Energy. (2013). “Philippine Power Statistics” 

http://www.doe.gov.ph/doe_files/pdf/02_Energy_Statistics/Power-Statistics-2013.pdf 
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China and India, along with the Philippines, are also on the top of the list of the United Nations 

Office for Disaster Risk Reduction (UNISDR) with regards to the number of disasters due to 

climate change occurring in the country.10 Both governments of China and India have been 

investing in alternative sources of energy in response to that, yet renewable energy sources play a 

relatively insignificant role in these countries’ overall total energy capacity. 

Energy Consumption 

Of the cities compared, Delhi, Jakarta, and Metro Manila have the lowest carbon dioxide 

emissions per capita. This is partly due to the fact that many residents in these cities cannot 

afford energy-intensive lifestyles. Moreover, Ayala Land in Metro Manila (the country’s biggest 

real estate developer) has been a key player in the sustainability movement in Asia and it can be 

seen in Makati city (the country’s central business district) and the other Ayala properties.11 

According to the Siemens report, Jakarta also has a number of policies and regulations in place 

which contributed to low carbon dioxide emissions in the figure below. 

 

Beijing and Shanghai remain at the top for both energy consumption and carbon dioxide 

emissions. Despite the push for renewable energy, there are still many carbon-intensive 

businesses in both cities. The cities themselves are very much dependent on coal to meet their 

electricity needs. 

 

 
 

Figure 3. Carbon dioxide emissions and energy consumption levels. Note the different units of measurement.  

                                                
10 Montenegro, B. (2015). “Philippines 4th most disaster-prone country in the world – UN Report” 

http://www.gmanetwork.com/news/story/545760/scitech/weather/philippines-4th-most-disaster-prone-country-in-

the-world-un-report 
11 The Manila Times. (2014) “Ayala Land in Asia’s Top 100” http://www.manilatimes.net/ayala-land-asias-top-

100/138950/ 
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Figure 4. GDP per capita values per city vs per country in 2011. 

Kuala Lumpur and Bangkok, on the other hand, also rank quite low on carbon dioxide emissions 

due to high automobile use. Kuala Lumpur has not made any significant effort to consistently 

monitor any of its emissions and has not been “ambitious” enough in finding ways to consume 

energy more efficiently or in investing in renewable energy.12 

 

Energy consumption is measured in mega joules per US $ GDP. Using this measure does not 

reflect a per capita consumption. In essence, it measures how much energy in mega joules is 

consumed for every $1 USD of GDP that was generated by economic production in the year 

measured. This partly reflects the fact that cities with higher GDP per capita like Beijing and 

Shanghai consume more and lower GDP per capita cities like Jakarta and Manila consume less. 

There are exceptions, however. While it has the lowest GDP per capita, Delhi ranks third after 

the Chinese cities. According to the Central Electricity Authority, Delhi consumes more than all 

other Indian metros put together thanks to the lowest domestic power tariff among the Indian 

metros.13 

Air Pollution 

Although Metro Manila appears to do well in terms of its air quality in this index, the available 

data is from 2008 and does not factor in the Philippines’ recent economic boom.14 Based on this 

data, Metro Manila registers one of the lowest for particulate matter emissions among cities with 

the same income level. Traffic congestion in Metro Manila, especially in one of the most heavily 

                                                
12 Siemens. (2011). “Asian Green City Index” 

http://www.siemens.com/entry/cc/features/greencityindex_international/all/en/pdf/report_asia.pdf 
13 Down to Earth. (2015). “Delhi consumed more electricity last year than all other metros put together” 

http://www.downtoearth.org.in/news/delhi-consumed-more-electricity-last-year-than-all-other-metros-put-together-

50088 
14 Bloomberg. (2016) “Philippines beat global stocks by 124%” 

http://www.bloomberg.com/news/videos/b/b00f162c-7d71-4925-9e5c-f0d4147c907c 
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used roads in the city called Epifanio de los Santos Avenue (EDSA), reportedly accounts for 

80% for air pollution in the city.15 

 

 
 

Figure 5. Air Pollution that result from crushing and grinding operations (PM diameter 10 micrometers) 

 
 

Figure 6. Air Pollution that result from combustion, burning, and industrial processes (PM diameter 2.5 micrometers). 
Note that Kuala Lumpur does not have data available. 

Kuala Lumpur does not have much large-scale industries and Malaysia is one of the world’s 

largest palm oil producer along with Indonesia. Palm oil does not increase the carbon dioxide 

levels in the air when used as a biofuel; it is often regarded as carbon neutral.16 Because fuel in 

Malaysia contains 5% palm oil, emissions are lower than what it would have been. The World 

Bank states that the share of biomass and liquid biofuel (comes from biomass) consumption in 

                                                
15 Siemens. (2011). “Asian Green City Index” 
16 MPOC. (2007). “The Palm Oil Advantage in Biofuel” 

http://www.mpoc.org.my/The_Palm_Oil_Advantage_In_Biofuel.aspx 
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Malaysia is 4.86% of the total final energy consumption.17 Additionally, palm oil constitutes 

85.5% of all the biomass produced in Malaysia.18 Deducing from this, I estimate that 4.15% of 

total energy consumption in Malaysia comes from palm oil. 

 

Delhi’s air quality is significantly worse than other cities thanks to explosive population growth. 

This growth stimulated other sectors such as transportation and power generation, which 

increased the suspended particle matter in the air. With similarly poor quality, China’s large 

manufacturing industry is highly dependent on coal for energy.19 The Chinese government has 

made strides to improve air quality and reduce pollution after outcry about environmental 

deterioration threatening the economy and public health. In the Siemens report, Beijing is ranked 

high relative to other cities in terms of current policies in place and monitoring.20 Beijing’s push 

for a “green Olympics” was highly successful; it had phased out almost all ozone-depleting 

hydrochlorofluorocarbons (gases also known to contribute to the global greenhouse effect) when 

it was scheduled to be completely phased out in 2030.21 

Waste 

 

Figure 7. Waste produced by each person in a year (kg) 

 

                                                
17 World Bank (2010). “Sustainable Energy for All” http://data.worldbank.org/data-catalog/sustainable-energy-for-

all 
18 Shuit, S. et al. (2009). “Oil palm biomass as a sustainable energy source: A Malaysian case study” 

http://www.sciencedirect.com/science/article/pii/S0360544209001819 
19 Bloomberg. (2014). “China to Cut Dependence on Coal for Energy as Smog Chokes Cities” 

http://www.bloomberg.com/news/articles/2014-01-24/china-to-cut-dependence-on-coal-for-energy-as-smog-chokes-

cities 
20 Siemens. (2011). “Asian Green City Index” 

http://www.siemens.com/entry/cc/features/greencityindex_international/all/en/pdf/report_asia.pdf 
21 Gronewold, N. (2009). “Beijing Olympics Met or Exceeded Green Goals” 

http://www.scientificamerican.com/article/beijing-olympics-met-or-e/ 

0

100

200

300

400

500

600

700

800

900

Metro
Manila

Bangkok Kuala
Lumpur

Jakarta Delhi Shanghai Beijing

Waste Produced per Capita

Waste per capita (kg/person/year)



U r b a n  D e v e l o p m e n t  &  S u s t a i n a b i l i t y  | 10 

 

Center for Social Innovation & Impact Investing | June 2016 

Waste, in this context, refers to solid waste items and does not include used water waste as well 

as human waste. Metro Manila’s waste per capita is well below the average simply because the 

city’s low income population is constrained in terms of consumption which means less waste 

overall. Having said that, Manila’s waste collection is below the average of 83% among the 22 

countries surveyed by Siemens. This results in dumping and burning of waste as well as fueling 

trash-picking and recycling from the informal settlers who have built lives and communities 

around the landfills (including the infamous Smokey Mountain and Payatas landfills). 

 

Jakarta has the lowest score on the list as 65% of their waste ends up in landfills. The city also 

lacks policies for waste disposal and has weak enforcement when it comes to industrial-hazard 

waste disposal. In terms of non-energy related waste, Delhi, Beijing, and Shanghai’s waste 

levels, collection, and disposal are better than average. Delhi, in particular, has the lowest waste 

production levels in the 22 countries surveyed by Siemens.  
 

 
 

Figure 8. Comparing the cities’ proper waste collection and disposal. 

Water 

The Angat reservoir that supplies water to most of Metro Manila usually has low water levels 

due to frequent droughts. Additionally, unlike Vancouver’s metro water servicies, Metro 

Manila’s water system is owned by two separate private companies, Manila Water Company 

(owned by Ayala Corporation) and Maynilad Water Services, with the latter one only providing 

two-thirds of its customers a full 24-hour water service.23 Furthermore, the city loses about 36% 

of its water reserve due to leakages, higher than the 22% average for other cities in the index. For 

these reasons, people in Metro Manila have to ration water consumption. 

 

                                                
23 Siemens. (2011). “Asian Green City Index” 

http://www.siemens.com/entry/cc/features/greencityindex_international/all/en/pdf/report_asia.pdf 
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On the other side of the spectrum, Kuala Lumpur’s water use is at 497 liters per person per day, 

far higher than the average of 278 liters per person per day among the other cities. Kuala Lumpur 

has a low tariff on water which does not encourage conservation. There are hopes that Kuala 

Lumpur will raise its tariffs on water after the water industry reported that they were only 

covering their operating costs and barely had any funds to go to upkeep such as upgrading and 

changing pipes.24 

 

  
 

Figure 9. Daily water use (in liters). 

Sanitation and Treatment 

The percentage of Metro Manila’s population that has access to proper sanitation (12%) is 

significantly below the cities’ average (70%) despite the fact that Manila having city codes that 

govern sanitation services. This is a serious public health matter especially because 37% of the 

population live in slums without toilets and are often forced to resort to defecating in plastic bags 

or in public spaces. The main method of sewage collection and disposal is via septic tanks from 

residential housing developers. Normally, a septic tank should be connected to a pipeline that 

leads to a treatment plant; however, in Manila, these pipes lead to a nearby creek that eventually 

lead to rivers that end up polluted. In 2012, the city completed the Manila Third Sewage Project 

that increased sewage coverage from 3% to 30% and improved water connections in the eastern 

zone occupied by Manila Water Company. The project will be expanded to the western zone 

occupied by Maynilad Water Services.25 

 

In comparison, Jakarta’s population that has access to proper sanitation is also below the 

average, but it is the highest among low-income cities.  However, its wastewater is effectively 

not treated at all; Jakarta has only one sewage treatment plant that treats 1% of the total 

wastewater (compared to Metro Manila’s three plants that treat 21% of total wastewater). 

                                                
24 Lee, P. (2015). “Water rates need to be hiked” http://www.thestar.com.my/news/nation/2015/04/25/water-rates-

need-to-be-hiked-current-tariffs-only-cover-operating-costs-says-span/ 
25 World Bank. (2013) “Providing Sewage and Sanitation Services to Over 3 Million People” 

http://www.worldbank.org/en/results/2013/04/08/philippines-manila-third-sewerage-project 
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Bangkok’s wastewater is also mostly discharged in the canals and rivers; however, there are 

proposals for improvements being made. 

 

Delhi, Shanghai, and Beijing rate high on wastewater treatment as the cities have heavily 

invested in sewage and treatment development with Shanghai building 50 new plants in recent 

years with a target of treating 90% of sewage by 2020.26 

 
 

Figure 10. Ratios of sanitation access and water treatment. Kuala Lumpur does not have data on their wastewater 
treatment. 

Green Space 

In general, the cities compared on the figure below lie below the Siemens index average of 39 

square meters of green space per person (with the exception of Beijing and Kuala Lumpur). 

Cities like Singapore (66 square meters) and Hong Kong (105 square meters) have significantly 

more green space than the other cities on the list. 

 

Other cities do not have the same favorable landscape Hong Kong to contribute to a higher green 

space ranking, nor do they have the same eco-building policies in place. Protection or 

development of green spaces and conservation areas are weak. Lack of energy efficiency 

standards and enforcement (or only partial) and few incentives for private and public developers 

to lower energy use contribute to these cities’ low standing as well. 

 

Notably, Beijing’s high green space per person is mainly due to how the government drew its 

boundaries (the city has the largest administrative land area in the index). However, Beijing’s 

score may be higher today as the data gathered was from 2005, and the city has made significant 

efforts to improve green spaces since thanks to hosting the 2008 Olympics. The UN 

                                                
26 Siemens. (2011). “Asian Green City Index” 

http://www.siemens.com/entry/cc/features/greencityindex_international/all/en/pdf/report_asia.pdf 
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Environmental Program reported in 2009 that Beijing has met or exceeded almost all of its 

goals.27 
 

 
 

Figure 11. Green space refers to areas of vegetation for recreational and aesthetic reasons in an urban environment. 

Urban Transportation and Infrastructure 

At this point in time, a database for transportation information in the comparable cities list is 

unavailable. Data available from national and municipal agencies is severely lacking and limited. 

Consequently, the 7-city list (excluding Vancouver) has been narrowed down to three cities: 

Manila, Bangkok, and Jakarta – all of which are contenders battling for the title of the city with 

the worst traffic and congestion. 

Registered Vehicles 

The figure below shows the distribution by vehicle type as a percentage of total registered 

vehicles in the city. Metro Manila and Bangkok’s distributions are somewhat similar, with 

regular vehicles being the main form of transportation followed by motorcycles (excluding 

railways). Bangkok’s rapid growth in the 1980s28 and Metro Manila’s current growth29 has 

resulted in the growth of a middle class, which means more individuals have been able to afford 

and buy their own vehicles in recent years. 

 

                                                
27 Gronewold, N. (2009). “Beijing Olympics Met or Exceeded Green Goals” 

http://www.scientificamerican.com/article/beijing-olympics-met-or-e/ 
28 UN University. (n.d.) “The Urbanization of Bangkok: Its prominence, problems, and prospects” 

http://archive.unu.edu/unupress/unupbooks/uu11ee/uu11ee0z.htm 
29 Dominguez, G. (2015) “The Philippines has transitioned to a tiger economy” http://www.dw.com/en/the-

philippines-has-transitioned-to-a-tiger-economy/a-18225955 
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Jakarta’s preferred method of getting around is through motorcycles which captures a staggering 

80% of all registered vehicles (excluding railways); despite the fact that motorcycles are more 

mobile and take up less space, Jakarta still suffers from one of the worst traffic congestion in the 

world. 

 

 
 

Figure 12. A comparison of the share of the types of vehicles in the streets of these cities. Note that Jakarta’s data is 
unavailable. Indonesia’s data was used instead. Vehicles included sedans, SUVs, utility vehicles (UVs), and trucks. 

Motorcycles included motorized tricycles/rickshaw. Others included trailers, rickshaws, kalesas (horse-drawn 
carriages) etc. 

Public Transport System 

Vancouverites enjoy a mass public transport system. On the other side of the world, in Manila, 

Bangkok, and Jakarta, the public suffers from the lack of a well-coordinated network of buses, 

trains, subways, or other forms of transport.  

 

I. Rapid Trains and Railways 
In Metro Manila, there are two different rapid transit systems: the LRTA and the 

MRTC. The LRTA has two lines (LRT-1 and LRT-2) and the MRTC has one line 

(MRT-3). Additionally, there is a long-distance commuter rail that goes to the north 

and south of Metro Manila. Currently, there is construction and even more proposals 

in place to improve the railway network of Metro Manila as platforms and the trains 

themselves are overly crowded. 

 

In Bangkok, three different rapid systems are available: the BTS Skytrain, the 

underground MRT, and the Airport Rail Link. The BTS Skytrain has two lines 

(Sukhumvit and Silom), the MRT has one line (Blue Line), and the Airport Rail Link 

connects the city center and the main airport in Bangkok. There is also one long-

distance commuter rail.  
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In Jakarta, there is currently a long-distance commuter railway system that connects 

the city center to the outside suburbs. There is currently no rapid transit system within 

the capital city as it is still currently under construction (expected to be operational in 

2017) with the support of JICA. 

 

 
 

Figure 12. Current rapid train system in Metro Manila30 

 

 
 

Figure 13. Current rapid train system in Bangkok31 

                                                
30 JICA, NEDA. (2014). “Roadmap for Transport Infrastructure Development Supplementary Report #2” 

http://www.neda.gov.ph/wp-content/uploads/2015/03/FR-SUP-REP-2.-MEGA-MNL-SUBWAY.-12149654.pdf 
31 http://gregtodiffer.com/wp-content/uploads/2013/07/Transit-Map.jpeg 
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Figure 14. Future rapid transit system in Metro Manila, currently in construction.32 

In Jakarta, there is currently a long-distance commuter railway system that connects 

the city center to the outside suburbs. There is currently no rapid transit system within 

the capital city as it is still currently under construction (expected to be operational in 

2017) with the support of JICA.33 

 

In the most recent data available from 2013 and 2015 from the municipals’ 

transportation departments, Bangkok’s railway and rapid transport system is more 

utilized relative to the two other comparable cities by about a multiple of 8. This is 

most likely because Bangkok’s system is more efficient and more extensive than both 

Metro Manila’s and Jakarta’s. 

 

 

                                                
32 Costuna, A. (2014). http://www.pacifiqa.com/news/railway-system-in-philippines-mrt-lrt-pnr-illustration/ 
33 JICA. (2015). “Signing of Japanese ODA Loan with Indonesia” 

http://www.jica.go.jp/english/news/press/2015/151204_02.html 
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 Rail/train trips per 

year 

Rail passengers per 

year 

Trips per 

passenger per year 

Metro Manila 442,459,570 419,300,000 1.1 

Bangkok 1,021,270,000 122,363,000 8.3 

Jakarta 497,146,341 257,531,000 1.9 

 
Table 1. Based on data obtained from national and municipal databases. Note that Jakarta’s data reflects Indonesia’s 

as data for the city was not available. 

II. Other Forms of Public Transport in Manila 
Outside of the railway network, there is a variety of public transportation modes in 

Manila: tricycles (a motorized tricycle or rickshaw), taxis, community taxis (FX 

minivans) on non-fixed routes and jeepneys and buses on fixed routes. These options, 

however, are all privately-owned. As a point of comparison, Vancouver has one bus 

and/or transportation network, TransLink; Metro Manila alone has 197 bus operators 

with jeepneys normally being individually-owned.34 This causes a large coordination 

problem as jeepneys and buses account for 69% of the 12.8 million daily trips 

according to the Japan International Cooperation Agency (JICA) and the National 

Economic Development Authority of the Philippines (NEDA).35 This number goes up 

to 78% of the daily trips if private vehicles are included. In sum, these road-based 

modes currently dominate. These modes of transportations incur no subsidies from 

the government and have very low productivity. According to JICA and NEDA, the 

study determined that a 50% reduction of buses on EDSA, the most heavily used road 

in Metro Manila, will have no effect in service levels. On a good day, the average 

speed of busses and jeepneys range from 12.7 km/h to 19.4 km/hr due to congested, 

at-capacity roads in Metro Manila. 
 

 
 

Figure 15. A photo of a jeepney from Wikipedia.36 

                                                
34 DOTC. (2015). “Metro Manila Bus Operators” http://www.dotc.gov.ph/images/front/Data_Sets/Road-

MetroManilaBusOperators.xlsx 
35 JICA and NEDA. (2014). “Roadmap for Transport Infrastructure Development Final Report” 

http://www.neda.gov.ph/wp-content/uploads/2015/03/FR-SUMMARY.-12149597.pdf 
36 Wikipedia. (n.d). https://en.wikipedia.org/wiki/Jeepney 
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Metro Manila’s public transportation also system suffers from weak road services 

such as a lack of official stop and drop location, terminal and transfer facilities, and 

waiting areas. Consequently, these independent owners and contractors of public 

transport, specifically jeepneys, choose to stop and pick up passengers anywhere 

along the route. This causes major delays and congestion. The city has attempted to 

combat this through policy and bylaws regarding designated lanes and stops; 

however, compliance and enforcement are not as strong as anticipated. This informal 

transportation mode is considered one of the key issues in traffic congestion in the 

city. A bus rapid transit (BRT) line has recently been approved by the national 

government to be funded by the World Bank and Agence Francaise de 

Développement of France with the hopes of easing the concentration of privately-

owned public transport vehicles. It is expected to be operational in 2018.37 

  

III. Other Forms of Public Transportation in Bangkok 
Alternative forms of public transportation include taxis, buses, minibuses, and tuk-

tuks (similar to Manila’s tricycles). On top of regular long-distance suburban buses, 

Bangkok has a highly successful bus rapid transit system (BRT) that has one line 

within the city center. 

 

 
 

Figure 16. A tuk-tuk.38 

The World Bank’s study of Urban Transport in 2000, while outdated, shares that 

Bangkok’s results are similar to Metro Manila’s.39 Public transportation carries about 

42% of the estimated 16 million daily trips taken in Bangkok, averaging a speed of 

only 8 km/hr during peak hours. However, unlike Metro Manila, bus companies were 

amalgamated into one company in 1975, which was eventually taken over by the 

Bangkok Mass Transit Authority (BMTA) and is state-owned. Measures taken by the 

                                                
37 Alvarez, K. (2015). “Metro Manila’s first bus rapid transit line approved” 

http://www.gmanetwork.com/news/story/548149/money/economy/metro-manila-s-first-bus-rapid-transit-line-

approved 
38 http://www.frangipani.com/wordpress/samlors-in-thailand/ 
39 World Bank. (2000). “Study on Urban Transport Development” 

http://siteresources.worldbank.org/INTURBANTRANSPORT/Resources/ut_development_padeco.pdf 
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BMTA resulted in an increase in average bus speeds and a reduction in travel times of 

38%.  The World Bank notes that the large amount of overlap between the 11 public 

agencies that responsible for transportation is a key concern. 

 

In general, Bangkok fairs better than Metro Manila in terms of road services. Road 

transport in Thailand is arguably superior to Metro Manila’s. The government has 

invested in infrastructure including the Thai highway network, Thai motorway 

network, and the Thai expressway network using flyovers that resulted in more 

integration and less congestion in the network. While Metro Manila has a network of 

expressways, the larger problem of poor public transportation affects the efficacy of 

infrastructure development. Traffic light sequencing is more present than in Metro 

Manila. 

 

IV. Other Forms of Public Transportation in Jakarta 
Public transportation in Jakarta is dominated by buses. The TransJakarta Busway has 

the longest bus lane in the world stretching for 14,335 km in 2010 and is 

internationally known for its public transit reform using environmentally-friendly 

technology to support sustainability.40 Outside of this, there is little data for Jakarta’s 

traffic, congestion, and public transport available. There are official reports41 in the 

native language of Indonesia from the government; however, translating the 

document was unsuccessful despite my attempts. 

Disaster Resilience and Mitigation 

According to the Hyogo Framework of Action, disaster resilience is the “capacity of a system, 

community or society potentially exposed to hazards to adapt, by resisting or changing in order 

to reach and maintain an acceptable level of functioning and structure”.42 Disaster mitigation, on 

the other hand, refers to actions taken that eliminate or reduce the impact of hazards through 

proactive measures taken before a disaster occurs.43 With the looming and increasing risk to 

natural disasters due to climate change, it is important to include these two indicators in 

determining the urban sustainability of any city.  

 

The World Risk Index (WRI) provides an in-depth analysis of 173 countries in the world and 

ranks each one depending on five factors44 (see Appendix 3 for exampes): 

1. Exposure – entities exposed and prone to be affected by a hazard event 

                                                
40 Jakarta Local Government. (n.d.) “Jakarta Urban Transport Problems and Their Environmental Impacts” 

http://www.ui.ac.id/download/apru-awi/jakarta-local-goverment.pdf 
41 (2015). “Transportation Statistics of Jakarta” http://jakarta.bps.go.id/backend/pdf_publikasi/Statistik-Transportasi-

DKI-Jakarta-2015.pdf 
42 UNISDR. (2005). “Hyogo Framework for Action 2005-2015” 

http://www.unisdr.org/2005/wcdr/intergover/official-doc/L-docs/Hyogo-framework-for-action-english.pdf 
43 Public Safety Canada. (2015). “About Disaster Mitigation” http://www.publicsafety.gc.ca/cnt/mrgnc-
mngmnt/dsstr-prvntn-mtgtn/bt-dsstr-mtgtn-en.aspx 
44 World Risk Report. (2015). “Indicators” 

http://www.worldriskreport.org/fileadmin/WRB/PDFs_und_Tabellen/Indikatoren_2015.zip 
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2. Vulnerability – conditions determined by physical, social, economic, and environmental 

forces which increase the susceptibility of a community to the impact of hazards 

3. Susceptibility – conditions of exposed communities or elements (infrastructure, 

ecosystems, etc.) that make them more likely to be influenced and affected by a natural 

hazard 

4. Coping Capacity – the ability of a society to use its own resources to manage disasters 

that could lead to a harmful process 

5. Adaptive Capacity – the ability to promote change and transformation 

 

In this index, the #3 and #4 rank goes to the Philippines and Japan in terms of exposure to natural 

disasters. However, the overall report ranking of the Philippines is #3 while Japan holds the #17 

rank for most at-risk country. Japan has a better rank in the WRI than the Philippines because 

Japan ranks significantly higher, (one of the highest) in the other four factors. This presents an 

opportunity to study and compare both countries’ current systems in place to determine potential 

improvements in disaster resilience and mitigation. 

The Philippines 

The Philippines is an archipelago made up of 7,017 islands located on the front lines of the 

Pacific Ocean. Give2Asia, an international organization based in the United States, reports that 

74% of the population and 80% of the land area are vulnerable to disaster with Metro Manila 

considered at extreme risk.45 Rising sea levels are a direct threat to 70% of the 1,500 

municipalities in the country. The Philippines is most susceptible to strong typhoons and storms 

followed by floods and earthquakes. With a government policy that supports the urbanization of 

coastal cities in order to spur economic growth without investing in institutional capacity to build 

an understanding of the science and the geographical risk is a recipe for disaster.46 From 1983-

2012, more than 24,000 people were killed by storms and another 99.6 million affected 

(population as of 2016 estimates is about 102.1 million). Typhoon Yolanda increased these totals 

by an average of 20% in late 2013.  

 

In Metro Manila specifically, the risk comes from a fault line that runs directly in the middle of 

the country’s capital. Called the Marikina Valley Fault System, it can produce an earthquake 

between a 6.2 to 7.2 magnitude on the Richiter scale.47 An Australian agency predicted that 

about 37,000 people could die from an earthquake of this magnitude.48  

 

Current plans and programs dedicated to mitigation and preparation are very weak due to the 

lack of coordination and efficient use of resources. The government, international and local 

                                                
45 Give2Asia. (n.d.). “Disaster Preparedness and Resiliency: The Philippines” http://www.give2asia.org/disaster-
preparedness-and-resilience-philippines/#DPRRP 
46 Abano, I. (2014). “Manila Observatory: Front-line View of Climate Change and the Poverty Risk Connection” 

http://energyblog.nationalgeographic.com/2014/02/05/manila-observatory-front-line-view-of-climate-change-
and-the-poverty-risk-connection/ 
47 NDRRMC. (n.d.). “The Valley Fault System in Greater Metro Manila Area Atlas” 

http://ndrrmc.gov.ph/attachments/article/1457/The_Valley_Fault_System_Atlas_in_Greater_Metro_Manila_Area.pd

f 
48 Salaverria, L. (2014). “What the Philippines Can Learn from Japan about Preparedness” 

http://www.emergencymgmt.com/disaster/Philippines-Can-Learn-from-Japan-Preparedness.html 
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NGOs are making attempts to prepare for disasters and climate change; however, the resources 

put aside for this reason are redirected to more immediate emergency responses. From 1991 to 

2010, a reported $500 million of the $835 million of disaster risk reduction grants was spent on 

emergency response.49 There is also a lack of enforcement in policies related to development 

(building codes, land-use management, informal settlement, etc.) that added to already-

challenging matters of disaster relief and mitigation. The government has invested in weather 

stations and equipment to complement cameras, detectors, and sirens already in place. They have 

also recently invested into long-term flood management and improvement of the water 

systems.50 

 

The National Disaster Risk Reduction & Management Council of the Philippines (NDRRMC) 

has established a management plan for 2011 to 2028 that divides the labor and responsibilities to 

different government agencies in order to address future disasters.51 Having said that, plans have 

yet to materialize publically due to the lack of funds and weak coordination between different 

actors. This is despite the fact that NDRRMC follows the UN ‘Cluster Approach’ that is 

designed to improve coordination between different “clusters” or sectors of humanitarian action. 

Japan 

Japan shares a large number of similarities in geography and location with the Philippines and is 

also one of the countries that is most exposed to disasters. However, it is one of the best in terms 

of disaster preparedness; TIME magazine calls Japan a “leader in disaster preparation”.52 TIME 

magazine illustrates how the Japanese recovered and rehabilitated the country after the Great 

Kanto Earthquake of 1923. This was the worst natural disaster Japan had ever faced in terms of 

death toll, with 140,000 losing their lives to the earthquake.53 The devastation and loss had such 

a profound effect on the country that authorities considered moving the capital. Instead, they 

rebuilt and the earthquake was the impetus for intensive measures to prepare the country for 

future disasters.  

 

Japan has some of the most sophisticated disaster-related equipment in the world, as the only 

first-world country in the top 10 of the World Risk Index; their disaster resilience is also 

creditable to preparedness instilled in the culture. In order to demonstrate this, we specifically 

look at the Shizuoka prefecture in Japan.54 

  

                                                
49 Give2Asia. (n.d.). “Disaster Preparedness and Resiliency: The Philippines” http://www.give2asia.org/disaster-

preparedness-and-resilience-philippines/#DPRRP 
50 Official Gazette of the Republic of the Philippines. (n.d.). “Disaster Preparedness” http://www.gov.ph/aquino-
administration/disaster-preparedness/ 
51 NDRRMC. (2011). “National Disaster Risk Reduction and Management Plan 2011-2028” 

http://www.ndrrmc.gov.ph/attachments/article/41/NDRRM_Plan_2011-2028.pdf 
52 Rauhala, E. (2011). “How Japan Became a Leader in Disaster Preparation” 

http://content.time.com/time/world/article/0,8599,2058390,00.html). 
53 Hammer, J. (2011). “The Great Japan Earthquake of 1923” http://www.smithsonianmag.com/history/the-great-
japan-earthquake-of-1923-1764539/?no-ist 
54 Salaverria, L. (2014). “What the Philippines Can Learn from Japan about Preparedness” 

http://www.emergencymgmt.com/disaster/Philippines-Can-Learn-from-Japan-Preparedness.html  
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 For about four decades now, the Shizuoka prefecture has been bracing itself for an 

earthquake and tsunami with a magnitude of 8.0. The prediction that the Tokai 

earthquake could occur anytime soon is based on the theory that the Tokai, Tonankai, and 

Nankai earthquakes happen periodically every 100 to 150 years. With the latter two 

occurring in the late 40s, the prevailing belief is that Tokai is due to come. 

  

 Shizuoka is still getting ready for Tokai despite four decades of waiting, and its 

preparedness includes involving the entire community in education, training, equipment 

investment, and information-gathering. The prefecture has already spent nearly $20 

billion in disaster preparedness and the local government pushes its residents to take an 

active role; they hold regular emergency drills, night evacuation training in their 

neighborhood, and educate each resident about evacuation routes and seeking shelter 

during a disaster. Even the elderly are encouraged to take part. The disaster preparedness 

center also provides detailed information to foreign visitors and hosts exhibits and 

learning-by-experience sections where visitors and residents alike can go through their 

earthquake simulators. 

 

 The communication and information network is composed of advanced towers on a 

mountain and also a communication satellite in case a landslide occurs. The system is 

based on cloud computing technology with the servers in less susceptible areas outside of 

the prefecture. The system collects data on blocked roads, status of different evacuation 

centers, location of collapsed buildings and more.  

 

 Seawalls also protect Shizuoka from tsunamis and its public buildings are about 98% 

earthquake-resistant. Only 80% of private residences have incorporated anti-earthquake 

measures, with the last 20% a challenge for the prefecture government (despite the 

$7,000 subsidy per home). Finally, the local media devotes columns specifically to 

disaster preparedness and regularly reports on disaster management issues. 

 

This level of preparedness is unheard of in the Philippines. Factors preventing the Philippines 

from reaching the same standard of preparedness include: lack of government funds to 

implement such programs and infrastructure, limited policies and enforcement (ie. Building 

codes), and a larger proportion of poor informal or extralegal settlers who live on a day-by-day 

basis and are preoccupied with obtaining basic human needs. 

Cases of Eco-Cities 

Ayala Land 

Ayala Corporation is the Philippines’ largest and oldest conglomerate. Known for being a leader 

in sustainability in the country and in Asia, its real estate subsidiary, Ayala Land, brought 

sustainability into its development projects. The most notable project is Makati, the country’s 

central business district. 
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I. Makati, BGC, and Other Projects 
Similar to Nuvali, Makati is a successful case of urban planning as it was planned 

from scratch.55 This “tabula rasa” (blank slate) case has allowed Ayala Land to plan 

broadly enough to anticipate future growth and needs. Ayala Land has four focus 

areas: eco-efficiency, site resilience, connectivity, and local economic development. 

These were incorporated in the development of Makati, Bonifacio Global City 

(BGC), Ayala’s Malls (ie. Greenbelt, Glorietta etc.), and their other projects. 

i. Eco-efficiency 

Commercial buildings, Ayala argues, has the greatest opportunity for energy 

reduction as it accounts to 40% of global energy use. Most of their structures are 

built with steel that was used in the development contained 88.6% post-consumer 

recycled content and with cement specified to have 30% less fly-ash. While 

electricity use, water consumption, and residual construction waste has been 

reduced, renewable energy consumption sits at a low 0.004% of total energy. 

ii. Site Resilience 

Through due diligence, the trees in 62 properties under Ayala Property 

Management Corporation are 45% indigenous. Additionally, green space is an 

important factor in their development with 4% green space set aside in Makati 

and 10% in Bonifacio Global City. 

iii. Pedestrian-Transit Connectivity 

As stated before, traffic congestion in Metro Manila is a major issue. Calculations 

for the lost productivity and environmental costs amount to $52 million per day. 

Makati managed to address this problem during the planning stage. Ayala and the 

Makati Commercial Estate Association (MACEA) planned an extensive system of 

pedestrian underpasses, elevated walkways, covered sidewalks, and transit 

terminals. This network has increased the average walking distance from 400m to 

700m for its 210,000 pedestrians. One specific elevated walkway at the Ayala 

Center alone caters to 44,000 people per day. As a point of comparison, Makati’s 

population density is about 5 to 6 times more than Vancouver’s, resulting in 

immediate high usage of the infrastructure. 

iv. Local Economic Development 

Local Economic Development is the added economic value to the country, direct 

and indirect job creation as well as community investments. According to Ayala’s 

calculations, in 2010 to 2014, they have invested 60 million Philippine Pesos 

(roughly $13 million US Dollars) in education, disaster rehabilitation, and 

community infrastructure. 

 

                                                
55 Alcazaren, P. (2009). “Urban by Design: A city that works” http://www.philstar.com/sunday-life/487578/urban-

design-city-works 
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II. Nuvali Evolving 
Nuvali is the largest self-sustainable eco-friendly community in the country. Its land 

area is bigger than the whole of the University of British Columbia (1860 hectares vs. 

1413 hectares). It was recently built and is located 40 km away from Makati. 

 

Nuvali was built to be an eco-community with the principles of living within 

environmental means, eliminating all carbon waste, and consuming energy only 

through renewable resources without affecting economic growth. Nuvali’s trees are 

85% indigenous and the community’s land is 16% green space. During development, 

homes were built with passive and active green elements in mind: using natural light, 

passive cooling, rainwater harvesting, solar panels, green walls, and solar-assisted 

water heating and air-conditioning). Guardhouses in the community are also solar-

powered. Nuvali also has a man-made lake called the South Evozone Wetland and 

was specifically made for storm water management. The lake acts like a biological 

filter using the indigenous water-based plants that surround the area that delays the 

storm water by 4 hours. 

 

“Alay sa Komunidad” or “Offering to the Community” programs were implemented 

with the goal of stimulating local economic activity. Programs include supporting 

upcycled paper-woven products from the neighboring community, green charcoal and 

fuel technology, and green hollow blocks for building. Nuvali is also currently 

partnered with a media company to jumpstart the country’s first real estate TV show 

that showcases sustainable development techniques such as methods and materials for 

green architecture, sustainable construction, and self-sustaining landscaping. 

 

Since Nuvali is still new, the main source used was the Ayala Land Sustainability 

Report 2014.56 There is not much outside review or analysis of its effects yet. 

Sino-Singapore Tianjin Eco-City 

The government of China and Singapore collaborated in developing an eco-city in the 

municipality of Tianjin to demonstrate both countries’ efforts and commitment to environmental 

issues. It is 40 km outside the city of Tianjin and covers 3,000 hectares of non-arable land to 

ensure it was not built at the expense of farmland or rich biodiversity.57 

 

The plan is based on the idea of “eco-cells”, a human-centric 400m x 400m block based on 

comfortable walking distances and designed to optimize accessibility and efficiency. The goal is 

to create a transit-oriented city wherein jobs and amenities are centrally located. With green 

transport as a key feature of the city, the eco-city separates non-motorised and motorised 

networks to minimized conflict between pedestrians, cyclists, vehicles, and green public 

transport. Priority will not be given to motorized transport. By creating a 12km eco-valley that 

connects all major nodes, this stimulates walking and cycling. 

                                                
56 Ayala Land. (2015). “Let’s Build Sustainable Communities” http://www.ayalaland.com.ph/wp-

content/uploads/2015/10/ALI_Sustainability_2014.pdf 
57 UNEP. (2013). “The Sino-Singapore Tianjin Eco-City: A Practical Model for Sustainable Development” 

http://www.unep.org/chinese/south-south-cooperation/case/casefiles.aspx?csno=114 
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Opened in 2011, Tianjin eco-city also aims to tap into renewable energy sources, setting a target 

of 20% renewable energy utilization. Additionally, a waste management system will be 

implemented where non-recyclable waste will be incinerated to generate electricity. Trash bins in 

the city are also solar powered to light the way for residents at night. 10,000 residents are 

currently residing in Tianjin eco-city with the hopes of increasing that to 350,000 by 2030.58 

 

Despite the international praise the eco-city has been receiving, it is not without criticism.59 

Richard Register, the ‘green-thinker’ based in California who coined the term “eco-city”, wrote 

in 2012 that the layout of wide streets and long blocks in Tianjin (typical of modern Chinese 

cities) looked “every bit as if created to encourage driving”. Additionally, Tianjin’s target of 

20% energy consumption from renewables is far more optimistic compared to a nationwide 

target of 15% from renewables by 2020. Above all, critics attacked the lack of a strong civil 

society that would be free to express complaints and put pressure on government administration 

to follow through on these promises. According to them, despite talking green, the government 

seems like it does not want its own citizens to start a green movement or set their own agendas of 

how cities are run.  

Curitiba: Brazil’s Ecological Capital 

The city of Curitiba is located about 355 km off of São Paolo. Before the city became world 

model for sustainable urban planning, it faced problems that rapid urbanization brings to a city: 

population growth, traffic and congestion, lack of basic services, mass unemployment, and the 

rapid growth of informal settlements. Under the leadership of Mayor Lerner, an architect and 

urban planner, the city of Curitiba was completely transformed in the 1960s. 

 

Lerner completely redesigned the transportation system using arterial roads to efficiently 

organized lanes and the direction of different modes of transportations in and out of the city. 

Three lanes were established: two on the outside for one-way traffic and the middle lane was 

open for two-way traffic specific to public buses. Currently, buses pass every 60 seconds and are 

well-utilized. The roads have a spider’s web effect, ensuring that individuals have ease of access 

to the rapid bus network and limiting the amount of trips unnecessarily passing through the city 

center. About 75% of commuters use public transportation which helped congestion problems 

significantly.60 The photo below illustrates the arterial design. 

 

Key innovative features of the city include growth corridors, “citizenship streets”, and 

“lighthouses of knowledge”. 

 Growth Corridors – the arterial routes were lined with two blocks of high-density 

buildings to ensure that growth was radial, not haphazard or all downtown, and 

guaranteeing that people will use the express bus systems 

                                                
58 The Economist. (2014). “Eco-cities in China: Going Green” 

http://www.economist.com/blogs/analects/2014/04/eco-cities-china 
59 The Economist. (2014). “Pollution in cities is becoming a political issue” 

http://www.economist.com/news/special-report/21600799-pollution-cities-becoming-political-issue-let-us-breathe 
60 Gunderson, D. (2014). “The Curitiba Experiment” https://boiseplanning.wordpress.com/2014/04/28/the-curitiba-

experiment/ 
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 Citizenship Streets – essentially two-storey mini-malls of government branch offices 

(hospitals, sports centers, police stations, etc.) that are located in busy bus terminals 

 Lighthouses of Knowledge – lighthouse-shaped towers that are mostly located in 

neighborhoods that provide access to books and the internet; policemen can be found at 

the towers that increases security in the area 

 

 
 

Figure 17. The Curitiba Transit System 

Curitiba’s citizens enjoy a number of parks and open space. In 1970, green space was only 0.5 

square meters per person; presently, that figure is now significantly higher at 54 square meters 

per person, more than three times the recommended amount of the World Health Organization.61 

Another aim for building parks was to protect the city from flooding as it stores rainwater and 

slows down the discharge to rivers. 

 

During Brazil’s economic growth, Curitiba developed an industrial city in its outskirts to house 

over 550 factories providing about 11% of the population new jobs. Unlike other cities, Curitiba 

was well-prepared for the sudden influx of people during the economic boom. Curitiba has a 

two-part approach: 

1. Social workers were stationed in interstate bus stations hoping to intercept migrants and 

offer them a free return ticket. 

2. The Rural Village Program was set up in order to try and improve life in the countryside, 

eliminating push factors of moving into the city. It allowed families to work for land 

owners as farmers during the day; however, they were given land and a house that they 

can tend to after work hours. 

                                                
61 Wheeler, N. (n.d). “Sustainable City Management - Case Study of Curitiba, Brazil's Ecological Capital” 

http://www.sd38.bc.ca/~rhammerschmidt/FOV4-0008B08A/FOV4-

000B61F2/S26635F20.0/GFT151%20Case%20Study-%20Curitiba.pdf 



U r b a n  D e v e l o p m e n t  &  S u s t a i n a b i l i t y  | 27 

 

Center for Social Innovation & Impact Investing | June 2016 

Conclusion 

Urban planning has always been an important part of city development to optimize effective use 

of land. Today, with the number of innovations in the field of clean technology, the commitment 

to battling climate change, and growing attention on sustainability, the topic of urban 

sustainability has been receiving a huge amount of attention in recent years. 

 

Metro Manila has made strides and ranks relatively well in emissions, air quality, and energy 

consumption; however, the city struggles in waste, water, and sanitation. However, Metro 

Manila still ranks below average overall in the Siemens’ Asian Green City Index of 2011 that 

includes 22 cities. 

 

Bangkok experienced equivalent rapid urbanization a few decades ago; Metro Manila shows 

promise as the government is currently following in the footsteps of Bangkok in improving the 

rapid transit system. One of the key issues left unsolved and unanswered is the congestion of 

privately-owned public transport vehicles such as buses and jeepneys that delaytraffic. Jakarta, 

while it does not have a rapid train system as of yet, boasts its popular TransJakarta rapid bus 

system. 

 

Japan and the Philippines, in theory, should be taking similar when dealing with disasters 

because of similarities in geography and exposure to natural hazards. However, the Philippines 

seem to be trapped in a vicious cycle; due to the severe lack of funds to establish proper 

infrastructure and to educate its citizens, every disaster leads to draining most of its resources to 

react rather than to proactively mitigate. 

 

Lastly, Ayala Land’s Nuvali is still in its nascent stage. The study of Tianjin Eco-City shows that 

the project has received its fair share of criticism while Brazil’s Curitiba shows how the city 

found its balance of between urban growth and sustainability. The success or the failure of 

Nuvali could change how cities and communities are being developed in the Philippines in 

response to the rapid urbanization it is currently undergoing.  
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Appendices 

Appendix 1: Data for Environmental Factors 
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Appendix 2: Summary of Renewable Technologies and 

Applications in the Philippines 
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Appendix 3: Data for Type of Vehicle Distribution 

 

 
 

Appendix 4: World Risk Index Factors and Indicators 
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