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tatem accusantium doloremque laudantium, totam rem 

aperiam, eaque ipsa quae ab illo inventore veritatis et qua-

si architecto beatae vitae dicta sunt explicabo. Nemo enim 

ipsam voluptatem quia voluptas sit aspernatur aut odit aut 

fugit, sed quia consequuntur magni dolores eos qui ra-

tione voluptatem sequi nesciunt. Neque porro quisquam 

est, qui dolorem ipsum quia dolor sit amet, consectetur, 

adipisci velit, sed quia non numquam eius modi tempora 

incidunt ut labore et dolore magnam aliquam quaerat vo-

luptatem.  

Ut enim ad minima veniam, quis nostrum exercitationem 

ullam corporis suscipit laboriosam, nisi ut aliquid ex ea 

commodi consequatur? Quis autem vel eum iure repre-

henderit qui in ea voluptate velit esse quam nihil molestiae 

consequatur, vel illum qui dolorem eum fugiat quo volup-

tas nulla pariatur 

 

 

 

L 
orem ipsum dolor sit amet, consectetur adipiscing 

elit, sed do eiusmod tempor incididunt ut labore 

et dolore magna aliqua. Ut enim ad minim ve-

niam, quis nostrud exercitation ullamco laboris nisi ut ali-

quip ex ea commodo consequat. Duis aute irure dolor in 

reprehenderit in voluptate velit esse cillum dolore eu fugiat 

nulla pariatur. Excepteur sint occaecat cupidatat non 

proident, sunt in culpa qui officia deserunt mollit anim id 

est laborum. 

Sed ut perspiciatis unde omnis iste natus error sit volup-

tatem accusantium doloremque laudantium, totam rem 

aperiam, eaque ipsa quae ab illo inventore veritatis et qua-

si architecto beatae vitae dicta sunt explicabo. Nemo enim 

ipsam voluptatem quia voluptas sit aspernatur aut odit aut 

fugit, sed quia consequuntur magni dolores eos qui ra-

tione voluptatem sequi nesciunt. Neque porro quisquam 

est, qui dolorem ipsum quia dolor sit amet, consectetur, 

adipisci velit, sed quia non numquam eius modi tempora 

incidunt ut labore et dolore magnam aliquam quaerat vo-

luptatem. Ut enim ad minima veniam, quis nostrum exer-

citationem ullam corporis suscipit laboriosam, nisi ut al-

iquid ex ea commodi consequatur? Quis autem vel eum 

iure reprehenderit qui in ea voluptate velit esse quam nihil 

molestiae consequatur, vel illum qui dolorem eum fugiat 

quo voluptas nulla pariatur 

Lorem ipsum dolor sit amet, consectetur adipiscing elit, 

sed do eiusmod tempor incididunt ut labore et dolore 

magna aliqua. Ut enim ad minim veniam, quis nostrud 

exercitation ullamco laboris nisi ut aliquip ex ea commodo 

consequat. Duis aute irure dolor in reprehenderit in volup-

tate velit esse cillum dolore eu fugiat nulla pariatur. Ex-

cepteur sint occaecat cupidatat non proident, sunt in culpa 

qui officia deserunt mollit anim id est laborum. 

Sed ut perspiciatis unde omnis iste natus error sit volup-
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voluptatem accusantium doloremque laudantium, totam 

rem aperiam, eaque ipsa quae ab illo inventore veritatis et 

quasi architecto beatae vitae dicta sunt explicabo. Nemo 

enim ipsam voluptatem quia voluptas sit aspernatur aut 

odit aut fugit, sed quia consequuntur magni dolores eos 

qui ratione voluptatem sequi nesciunt. Neque porro 

quisquam est, qui dolorem ipsum quia dolor sit amet, 

consectetur, adipisci velit, sed quia non numquam eius 

modi tempora incidunt ut  

Ut enim ad minima veniam, quis nostrum exercitationem 

ullam corporis suscipit laboriosam, nisi ut aliquid ex ea 

commodi consequatur? Quis autem vel eum iure 

reprehenderit qui in ea voluptate velit esse quam nihil 

molestiae consequatur, vel illum qui dolorem eum fugiat 

quo voluptas nulla pariatur 

L 
orem ipsum dolor sit amet, consectetur adipiscing 

elit, sed do eiusmod tempor incididunt ut labore 

et dolore magna aliqua. Ut enim ad minim 

veniam, quis nostrud exercitation ullamco laboris nisi ut 

aliquip ex ea commodo consequat. Duis aute irure dolor in 

reprehenderit in voluptate velit esse cillum dolore eu fugiat 

nulla pariatur. Excepteur sint occaecat cupidatat non 

proident, sunt in culpa qui officia deserunt mollit anim id 

est laborum. 

Sed ut perspiciatis unde omnis iste natus error sit 

voluptatem accusantium doloremque laudantium, totam 

rem aperiam, eaque ipsa quae ab illo inventore veritatis et 

quasi architecto beatae vitae dicta sunt explicabo. Nemo 

enim ipsam voluptatem quia voluptas sit aspernatur aut 

odit aut fugit, sed quia consequuntur magni dolores eos 

qui ratione voluptatem sequi nesciunt. Neque porro 

quisquam est, qui dolorem ipsum quia dolor sit amet, 

consectetur, adipisci velit, sed quia non numquam eius 

modi tempora incidunt ut labore et dolore magnam 

aliquam quaerat voluptatem. Ut enim ad minima veniam, 

quis nostrum exercitationem ullam corporis suscipit 

laboriosam, nisi ut aliquid ex ea commodi consequatur? 

Quis autem vel eum iure reprehenderit qui in ea voluptate 

velit esse quam nihil molestiae consequatur, vel illum qui 

dolorem eum fugiat quo voluptas nulla pariatur 

Lorem ipsum dolor sit amet, consectetur adipiscing elit, 

sed do eiusmod tempor incididunt ut labore et dolore 

magna aliqua. Ut enim ad minim veniam, quis nostrud 

exercitation ullamco laboris nisi ut aliquip ex ea commodo 

consequat. Duis aute irure dolor in reprehenderit in 

voluptate velit esse cillum dolore eu fugiat nulla pariatur. 

Excepteur sint occaecat cupidatat non proident, sunt in 

culpa qui officia deserunt mollit anim id est laborum. 

Sed ut perspiciatis unde omnis iste natus error sit 

Message from the 
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The Manila Bay Atlas is prepared to complement the Manila Bay 

Sustainable Development Master Plan (MBSDMP) - thus aims to 

describe all the key features of the Manila Bay Area. Using the 

Integrated Water Resources Management Planning Guidelines, the 

Atlas presents at the Manila Bay Area as one unified system 

consisting of three interlinked systems, namely: 

▪ Natural Resources System (NRS) – bounded by the climate 

and physical conditions of Manila Bay system; 

▪ Socio-Economic System (SES) – formed by the 

demographic, social and economic conditions of the 

surrounding economies; and 

▪ Administrative and Institutional Systems (AIS) – formed and 

bounded by the constitutional, legal, and political system.  

While the three (3) systems have their distinct attributes, the 

interface and interactions of the three (3) systems define the 

multifaceted system of Manila Bay Area in general and of Manila Bay 

in particular. These are: 

▪ Resource Use and Conservation includes the various uses 

of land, sea, water and other natural resources in Manila 

Bay and in the entire MBA for settlement, fishery, 

agriculture, forestry, urbanization and other economic 

activities towards improving quality of life with least cost to 

the environment and natural resources within Manila Bay.  

▪ Infrastructure reflects the responses of the Administrative 

and Institutional Systems in setting in place soft and hard 

infrastructures to meet the needs of the residents and other 

users of Manila Bay and to protect and conserve the 

integrity of the natural resources systems. 

▪ Policy and Legal Framework are established and 

promulgated by the Administrative and Institutional Systems 

to promote sustainable use of natural resources by the 

residents and other users in the MBA. 

The diagram at the right illustrates and indicates the key attributes of 

the three interlinked systems and is the contents of the Manila Bay 

Atlas. 
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The Manila Bay is amongst the country’s most significant areas  – in terms of impact in 

relation to its size. Besides its cultural and historical value, about a quarter of the Philippines 

population resides within the Manila Bay catchment area that generates some 53% of the 

nation’s Gross Domestic Product (GDP).  

The beauty of Manila Bay is sustained by its ecology and environment. Mangroves are 

among the most productive ecosystems that provide nursery function to various species of 

fish and other marine life. It serves as a pollutant ‘sink’ by filtering certain types of waste and 

provides shoreline defense against floods and erosion. Wetlands of Manila Bay cover about 

4,600 hectares (BFAR, 1995) that provide food and habitat of fish, shorebirds and wildlife; 

maintaining and improving water quality of rivers, lakes and estuaries, acting as reservoir for 

watersheds, and protecting adjacent and downstream properties of the area from potential 

flood damage. Coral reefs can also be found at the mouth of Manila Bay. While there has 

been significant decline over time, coral reefs remain an important habitat for fish and in the 

functioning of the Manila Bay ecosystem. Seagrass beds, on the other hand, are found in the 

mouth of the Bay, particularly in Orion and Mariveles, Bataan, and Corregidor areas. 

The immense ecological, economic, cultural, historical and aesthetic values of Manila Bay 

notwithstanding, its sustainability is seriously being challenged by interconnected 

environmental, social, and economic drivers. Climate change (inducing sea level rise, 

associated with increased typhoon intensity and leading to altered temperature and 

precipitation) and continued subsidence due to ground water extraction will aggravate these 

challenges in the future. 

As significant decisions are to be made regarding the development of large land reclamation 

projects or a new airport in the bay, among others, in case of strong evidence on the 

negative impact of activities in any development to the Bay area, appropriate experts/

resource persons should be able to provide inputs to the government on the appropriate 

course of action to take. Such activities can have irreversible consequences, may impose 

significant costs to the economy, landscape and environment and might exclude future 

development opportunities when not addressed properly and studied adequately. In spite of 

the substantial and profound economic benefits from the Bay and the many problems 

besetting the severely degraded area, there is no overarching plan nor supervising entity that 

is responsible and accountable for its management and development.  

This is further confirmed by the 2008 and 2010 Supreme Court decisions on Manila Bay 

that show at least 13 government departments and agencies (i.e., the mandamus agencies) 

having direct responsibilities and functions needed to enforce actions towards the clean-up 

of inlands and rivers that drain to the Bay and of the Bay itself. 

 

 

 

 

 

 

On January 2016, the Final DRR Mission Report was completed which 

▪ summarized the challenges and opportunities for change in Manila Bay, 

▪ provided the focus and goals of the MBMP, 

▪ discussed the methodology in preparing the MBMP, 

▪ indicated the next steps to move forward, and 

▪ drafted the Terms of Reference (TOR) outline for the inclusive Master Plan for 

Manila Bay. 

The 2017 General Appropriations Act (GAA) allocated budget for the NEDA-administered 

Infrastructure Development Preparation (IDP) Fund which provided funding to among 

others, the Manila Bay Master Plan (MBMP) or which is now called the Manila Bay 

Sustainable Development Master Plan (MBSDMP). 

The traditional plans for Coastal Management and Development assume public financing. 

The MBSDMP approach, however, aims to make use of solicited private sector investments 

to achieve strategic management and development goals for 

▪ inclusive growth, 

▪ ecosystem protection, 

▪ climate change adaptation and disaster risk reduction, 

▪ water quality improvement, and 

▪ upgrading informal settlements.  

The inclusive master plan will ensure that private sector investments contribute financially, 

technically and structurally to agreed development goals, including improved living 

conditions in informal settlements. The master planning activities will include mechanisms 

for issuing, granting and monitoring concessions for private investments in and around 

Manila Bay. 

By January 2018, NEDA engaged the Joint Venture of 

▪ Orient Integrated Development Consultants, Inc. (OIDCI) - Lead Firm; 

▪ Tractebel, Inc. (TRACT); and 

▪ University of the Philippines Los Baños Foundation, Incorporated (UPLBFI). 

as the Local Consulting Firm (LCF) to work with the Dutch Expert Team (DET) in the 

formulation of the MBSDMP. 
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3 

Drivers of change that influence the 

Manila Bay basin as a whole (e.g. 

climate change, migration, national 

development goals)  

Catchment Area 

Influence of the surrounding river basins  

on Manila Bay (e.g. water pollution, solid 

waste, reservoirs, irrigation) 

Influence of the immediate coastal 

zone on Manila Bay (e.g. population 

pressure, etc.)  

Influence of Manila Bay on the basin 

(salinity intrusion, reduce urban heating, 

flooding, fisheries / food supply)  

Coastal 

Zone 

Influence of Manila Bay on 

the immediate coastal zone 

(salinity intrusion, flooding, 

land reclamation, etc.) 

Influence of Manila Bay out-

side the catchment area and 

beyond (the Philippines GDP, 

bird sanctuaries, etc.) 

Manila Bay 
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Coverage: Manila Bay Basin 
The MBSDMP covers the Manila Bay and the immediate coastal zone together with as 

necessary the larger catchment, as the influence sphere. 

The influence sphere is the area bounded by the Caraballo mountains to the north, the 

Zambales mountains to the northwest, the Bataan mountains to the west, and the Sierra 

Madre Mountain Range to the east; as well as river systems contributing to discharge in 

Manila Bay from Nueva Ecija, Bataan, Pampanga, Bulacan, Cavite, Rizal, National Capital 

Region and Laguna. 

The coverage and limits of the MBSDMP is defined as follows: 

▪ Manila Bay – includes investment and action plans that is consistent with the 

preferred strategy. 

▪ Coastal Zone – includes investment and action plans that is consistent with the 

preferred strategy. 

▪ Catchment Area (outside Manila Bay and coastal zone) – The MBSDMP will identify 

the necessary measures for the MBSDMP in the catchment without being very 

specific in respect to design and locations. 

The relation between Manila Bay area and its coastal zone with the outer catchment and 

beyond is illustrated on the diagram at the right. 

 

 

Limitations 
This Manila Bay Area 2018 is initially intended to be called Manila Bay Atlas and is proposed 

to be the 3rd Edition of the Manila Bay Atlas. During the August 15, 2018 meeting with 

NAMRIA and MBCO, in principle the proposal was accepted but with the understanding that: 

▪ The Manila Bay Atlas 3rd Edition is still due by 2020; 

▪ There are still ongoing surveys (i.e., ERDB, bathymetric survey) which is expected to 

be completed between 2019 and 2020; and 

▪ A Technical Working Group for the Manila Bay 3rd Edition is yet to be created. 

MBCO and NAMRIA, nonetheless, agreed to provide whatever data, information, and maps 

that is needed to complete the Situation Analysis Report. 

This Manila Bay Area 2018 shall be a situational atlas for the Situation Analysis Report and 

shall be the base document is preparing the Manila Bay Atlas 3rd Edition. 
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Climate in the Philippines 
The Philippines has a tropical and maritime climate that is 

characterized by relatively high temperature, high humidity and 

abundant rainfall. Except Baguio, the mean annual 

temperature (based on all weather stations) in the 

Philippines is 26.6oC with the coolest month falling in 

January (~25.5oC) and the warmest month occurring in 

May (~28.3oC). Due to high temperature and being an 

archipelago, the country experiences a high relative 

humidity ranging from 71% (in March) to 85% (in 

September). 

Rainfall distribution varies throughout the country (from 956 

to 4,064 millimeters annually), depending upon the direction 

of the moisture-bearing winds and the location of the 

mountain systems. 

Based on the temperature and rainfall, the country is 

divided into two (2) major seasons:  

▪ the rainy season, from June to November; and 

▪ the dry season, from December to May. 

 

Based on the distribution of rainfall, the country 

is divided into four (4) climate types—also 

known as the Modified Corona’s 

classification of climate.  
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Climate in Manila Bay Area  
The climate in Manila Bay (MB) Area is dominated by climate Type I 

specifically in the large bulk of its center and western portion. The 

climate of the eastern portion is categorized under Types III and IV.  

Rainfall 
The average annual rainfall in the Manila Bay Basin ranges from 

1500-5500mm. An annual rainfall ranging from 1300 to 3500mm is 

recorded from 1987 to 2017 by the Port Area station in Manila, 

which faces the coast. 

Based on the medium-range emission scenario of PAGASA using 

records for 1971-2000 as baseline, opposite trends for rainfall shall 

persist in the projections for 2020 and 2050, with wet areas having 

more rainfall, and dry areas having less. Increase in rainfall shall 

consistently occur during the southwest monsoon months of June 

to August (JJA) until November (SON), in the same way that 

observable decrease shall persist during the summer months of 

March to April (MMA). These trends are observed as well in the 

provinces covered by the Manila Bay Basin.  

Negative values for percentage of rainfall change in NCR and 

Southern Tagalog for months of December to April (DJF - MMA) 

establish the general observation of future decrease in rainfall by 

2020 and 2050. A significant drop in projected rainfall change 

between 2020 and 2050 for each seasonal months is also observed.  

 

Climate 

Annual Rainfall (in mm) Recorded by RF Station — Port 
Area, Manila (1987-2017) 
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Temperature 
The annual mean temperature in the Philippines has risen by 0.68°C which translates to an average rate of increase by about 0.1°C per decade. 

Mean temperatures in the whole country are expected to rise by 0.9°C to 1.1°C, and by 1.8°C to 2.2°C in 2020, and 2050, respectively. 

Consistently, all seasonal mean temperatures in MB Area will also increase in similar time slices, with the highest temperature projected in the 

summer (MAM) season. The projected temperature increase for the provinces encompassed by MB Area are shown below. 

Time series of observed annual-mean from 1951 to 2015. 

Climate 
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Projected temperature increase (°C) for all seasonal months, 2020 

Projected temperature increase (°C) for all seasonal months, 2050 
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Tropical Cyclones 
Latest PAGASA projections show that there is no discernible 

increase in the frequency of tropical cyclones that pass through the 

country. However, increases in the intensity of severe cyclones have 

been experienced in recent years that are attributed to the rising sea 

surface temperature. It is expected that the projected continuous 

warming in the future could further enhance the intensity of 

typhoons and exacerbate its damaging effects. 

Track of Tropical Cyclones which crossed Metro Manila 1948-2017 

Flooding in Metro Manila 
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Extreme Temperature Events 
Hot temperatures is projected to be experienced more frequently in the future. Bottom graph and maps on the right shows the observed values 

(1971-2000) of the number of days with temperature over 35°C and PAGASA’s medium-range emission scenarios for 2020 (2006-2035) and 

2050 (2036-2065) showing a steady climb in number of days with temperature over 35°C. 

 

 

 

 

 

 

 

 

 

 

Extreme Rainfall Events 
Extreme daily rainfall (>300mm) is projected to become more frequent in most MB areas in both 2020 and 2050. The number of days with 

extreme rainfall (over 300mm) observed in 1971 to 2000 and projected for 2020 (2006-2035) and 2050 (2036-2065) is shown on graph below 

and maps on the right. 
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Number of days with temperature >35°C observed in 1971-2000 and projected in 2020 and 2050. 

Number of days with rainfall >300mm observed in 1971-2000 and projected in 2020 and 2050. 
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Number of days with temperature over 35°C. 

Number of days with rainfall over 300mm. 
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The topography of the whole Manila Bay Basin encompasses all standard categories for slope and elevation, from generally flat and level land, to 

extremely high and steep terrains.  

Flat terrains correspond to grasslands, open spaces, and cleared areas (including built-ups), among others. High elevations and extremely steep 

slopes largely correspond to the geomorphic features that define the whole basin, namely: the Zambales Mountain Range, the Macolod Corridor,  

and the southern portion of Sierra Madre Mountain Range. The flat geomorphology of the basin known as the Central Valley Basin, lies between 

the mountain ranges of Zambales and Sierra Madre. Its fertile lands are the rice bowl of the country. 

The Zambales Mountain Range or the West Luzon Volcanic Arc is characterized by a string of active and inactive volcanoes traversing the north-

northwest portion of the basin, and protruding to the bay in what is referred to as the Bataan Peninsula. Most known peaks in this range are 

Mariveles, Pinatubo, and Natib. Similarly, the Macolod Corridor bounding the Manila Bay watershed in the south is a network of active and 

inactive volcanoes, including Makiling, Taal, Banahaw, and mountains of Maragondon. The southern extension of Sierra Madre is characterized 

by peaks higher than 600 amsl, rolling hills, rugged ridges, and even low-lying areas on its western side, including those traversed by rivers 

draining in Laguna Lake. 

The geomorphic features of Manila Bay Basin that characterize its topography also play a critical 
role in the nature of its geological hazards, including degree of impact and frequency of hazard 
events. 

Topography 
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Slope 
Most of the basin is relatively flat, with areas of less than 3% slope at approximately 829,082 hectares and areas with 

slopes 3% to 8% at 861,227 hectares. Extremely steep slopes above 50% cover an area of 131,966 hectares. Slopes 

between 3% to 8% dominate the coastal LGUs, covering 72,566 hectares. About 50,935 hectares of coastal LGUs is 

level to nearly level. Slopes above 50% cover 4,916 hectares of the said zone.  

Percent slope in Manila Bay Area. 
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Elevation 
Areas with elevation less than 100 meters above sea level (asl) 

constitute a large portion of the basin at 953,909 hectares. Majority 

of these areas are situated in the Central Valley Basin. Highest 

elevation is between 2100 and 2200 masl, corresponding to the 

peaks included in the Sierra Madre Mountain Range, located in the 

province of Quezon. About 135,531 hectares of area constituting 

the coastal LGUs are lower than 100 meters. The highest portion in 

this area is between 1400 and 1500, which covers only 0.20 

hectare. 
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There are eleven (11) lithologic formations identi-

fied within the circumferential influence of Manila 

Bay area. List and estimated area of each lithologic 

formations (in hectares per major river basin) within 

the MB Area is provided in the table on the right. 

Pampanga River Basin 
The lithologic characteristic of the Central Luzon 

Plain that encompasses the Pampanga River Basin 

is mostly alluvial with unconsolidated sand, gravel, 

and clay. On a hydrogeologic standpoint, such 

feature indicates good aquifer. 

Pasig-Marikina-Laguna de 

Bay Basin 
The 2004 UNESCO-IHP publication it was said that 

the Pasig-Marikina-Laguna de Bay Basin is com-

posed of rocks of various origin and characteristics 

consisting primarily of agglomerates, pyroclastics, 

sandy tuff and cinder beds. These geologic forma-

tions occur in association with other properties in 

alluvial deposits, reworked tuff and volcanic ash 

often exposing desirable hydrogeologic properties.  

Lithology/Geology  Area per River Basin and Watershed (ha) 

Symbol Age Type & Description Pampanga  Pasig  Bataan                         Cavite                             

Qh  
Quaternary 
(Holocene) 

Alluvium 567,647 41,426 25,459 12,913  

N3 + Q1  
Pliocene to 
Pleistocene 

Marine and terrestrial 
sediments associated 
with reef limestone  

67,224 33,569 - -  

N2 
Upper 
Miocene to 
Pliocene  

Largely coarse marine 
clastics, overlain by 
pyroclastic materials 

91,072 - - -  

N1 
Oligocene to 
Miocene 

Thick, extensive, 
transgressive mixed 
shelf marine deposits 
as wackes, shales and 
reef limestone 

15,458  10,000 - 5,502  

KPg* 
Undifferentiate
d 

Largely graywacke and 
metamorphosed shale, 
interbedded and/or 
intercalated with spillite 
and volcanics  

97,645  5,285 - -  

UV 
Volcanic 
Rocks 

Undifferentiate
d 

Submarine flows, 
largely splities and 
basalt with some 
andesites 

17,279   -   - -  

K Cretaceous 

Extensive, 
transgressive 
graywacke-shale, 
intercalated with spillite 
and tuffaceus clastics. 

103,000  14,713   - -  

PJ 
Permian to 
Jurassic 

Undifferentiated 
gneiss, 
quartzofeldsphatic and 
mica schist and phyllite 
slates 

31,450   - - -  

PG1 Paleogene 

Mostly quartz 
batholiths and stocks. 
Late Oligocene 
monzonites and 
syenites 

43,375  5,284 - -  

PG2 Oligocene 

Essentially of andesite 
flows, largely spillite 
and basalts and some 
andesites 

103,000  13,142 - -  

QVP/QV 
Pliocene to 
Quaternary 

Volcanic plain or 
volcanic piedmont 
deposits 

55,300 33,714 59,405 116,329  

Geology 

*Sedimentaries/Metamorphics Rocks 
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Bataan Watershed 
Bataan was largely formed by deposits of Pliocene to Quaternary 

volcanism, with structural materials mainly tectonic in origin. Rock 

sequences of Bataan are characterized by flow breccias, pyroclastic 

rocks, agglomerates, intrusive andesite bodies and volcanic 

conglomerates. The features are dominated by pyroclastic deposits 

going downstream to the sea. Calderas of the mountains of 

Mariveles, Natib, Silangan, and Sta. Rosa are characterized by 

solifluctions and collapsed features.   

Cavite Watershed 
The largest lithologic formation of Cavite Watershed consists of 

Pliocene to Quaternary, which are mainly volcanic deposits. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Active Faults: Salient Issues and 

Concerns 

Philippine Fault 
The Philippine Fault Zone (PFZ) extends 1200 km across the 

Philippine archipelago behind the convergent boundary of the 

Philippine Trench and the subduction of the Philippine Sea Plate.  

This fault is a left-lateral strike-slip fault extends NW-SE (N30-40W) 

from Luzon island to Mindanao island. The 1990 Luzon earthquake 

struck the Philippines at 4:26 p.m. on July 16 with an estimated 

moment magnitude of 7.7 and a maximum Mercalli intensity of IX 

(Violent) and produced a 125 km-long ground rupture that stretched 

from Dingalan, Aurora to Cuyapo, Nueva Ecija. The event was a 

result of strike-slip movements along the Philippine Fault and the 

Digdig Fault within the Philippine Fault System. The earthquake's 

epicenter was near the town of Rizal, Nueva Ecija, northeast of 

Cabanatuan City. An estimated of 1,621 people were killed, most of 

the fatalities located in Central Luzon and the Cordillera region. 

West Valley Fault 
The last major earthquake generated by this fault was in 1658, or 

357 years ago. As studies made that the metro area is already due 

for the next big quake and estimated to emerge as the worst case 

scenario with a 7.2 magnitude earthquake from the West Valley 

Fault on a weekday and at night. 
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Bataan Watershed Soil 
A soil map digitized by the BSWM as cited in a study made by 

Herrera in 2002 shows that majority of the soil in Eastern Bataan 

Watershed are classified as Tropudults with Tropepts and Oxisols, 

followed by Eutropepts with Dystropepts, and then Mountain soils 

with Entisols being the least. Previous land suitability analysis to 

some selected crops in Bataan was made by the Philippine Rice 

Research Institute in 2013 and is shown. In the publication, five 

major soil series are identified in the province of Bataan in and 

these are Antipolo, Culis, La Paz, Pilar, and San Manuel Series. 

 

 

 

The soil type represents the properties of surface soil, generally 

upper 15-30 centimeters of soil surface or where soil humus 

(organic matter) are stored for supporting the various growth and 

reproduction stages of agricultural crops. This is the portion of soil 

profile that is constantly disturbed by various cultivation activities. 

The soil taxonomy existing in Manila Bay Area shows that a large 

portion of the basin is comprised of cambisols. According to the 

FAO World Reference Base for Soil Resources, cambisols are 

medium to fine-textured materials generally derived from deposits of 

alluvial, colluvial, and aeolian in nature. As such, this soil type is 

commonly found in intensively utilized and good farming lands, 

such as the Central Valley Basin, which is the rice bowl of the 

country.  

Fluvisols and gleysols are generally occurrent in frequently 

inundated and therefore saturated lands. The areas lining the coast 

of the bay, in particular the fishponds in Pampanga and Bulacan, are 

made up of the said soils. The acrisols characterizing older 

landscapes are mostly existent in the natural parks of the basin, 

such as General Nakar in Quezon and Aurora, and Minalungao in 

Nueva Ecija. Luvisols and andosols are found in the peaks or 

mountains. The former is characterized by extensively leached layer 

and nearly devoid of clay and iron-laden minerals. The latter on the 

other hand are usually found in volcanic areas, and as such 

coincides with its occurrence in the strings of volcanic peaks 

traversing the Zambales Mountain Range. 

Pampanga River Basin Soil 
Soil map of Pampanga River Basin (PRB) was obtained from a 

research done by Jaranilla-Sanchez, Wang and Koike in 2010.  The 

said study shows that there are ten (10) soil classification found in 

the whole PRB, with Gleysols and Acrisols being more dominant 

than the rest. 
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Cavite Watershed Soil 
Cavite has many types of soil carrying from clay to hydrosol. In the 

National Statistics Office publication of Cavite Provincial Profile, 33% 

or 42,651 hectares of the land is Tagaytay loam and mountain soils 

undifferentiated. These are the areas which land is limited to pasture 

or forest, steep but well drained shallow soils, and can have severe 

erosion if cultivated. 

Pasig-Marikina-Laguna de Bay 

Watershed Soil 
There are several soil classes that characterize the Pasig-Marikina-

Laguna de Bay Basin. A dominant soil class however is clay, which 

covers the upstream and portion of Manila to Cavite. 

Undifferentiated type is commonly found in the portion of Sierra 

Madre Mountain Range that traverses the sides of the watershed. 

Hydrosols are occurrent in the shores of Laguna Lake. Uplands that 

are suited for crop growth and cultivation are made up of loam, and 

sandy loam to clay. Volcanic tuffs and pyroclastic deposits are also 

present especially in the portions of Batangas and Laguna that are 

situated at the foot of mountains (south-western area of the 

watershed. 

 

 

 

 

Soil Type Land Capability Dominant Feature Limitations and Hazards 

Quingua fine sandy loam Very good land (Lands suitable 
for cultivation) 

Level to nearly level; well drained; medium 
texture deep to very deep soils 

None to very slight 

Guadalupe clay, 
Clay loam, 
Clay adobe, sand, silt loam 

Good land  
(Lands suitable for cultivation) 

Nearly level to gently sloping; well drained 
deep soils 

Slight erosion 

Obando sand, very fine sand,  
Patungan sand 

 Level to nearly level somewhat excessively 
drained; coarse textures moderately deep 
soils 

Slight dryness, low fertility 

Magallanes loam 
Carmona clay loam 
Sandy clay loam 

Fairly good land (Lands suitable 
for limited cultivation) 

Strongly sloping; well drained; moderately 
deep with fine subsoil 

Severe erosion if cultivated 
continuously 

Tagaytay loam,  
Mountain soils undifferentiat-
ed 

Lands limited to pasture or forest Steep; well drained;  
shallow soils 

Very severe erosion if cultivat-
ed 

Magallanes clay loam, clay 
loam steep phase, Tagaytay 
loam steep phase,  
Carmona clay loam steep 

Lands limited to forestry Very steep; rugged; well drained;  
shallow soils 

Excessive erosion if cultivated 

Hydrosol Lands limited to wildlife Very poorly drained, marchy or swampy Very severe wetness 

Lithologic Formations found in Manila Bay Area 
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The Manila Bay Catchment Area extends across three (3) regions 

and the NCR.  

It encompasses a sizable portion of both Central and Southern 

Luzon (Region III and IV-A), a few cities and municipalities in 

Region II, and the whole of Metropolitan Manila. 

The whole area of more than 17,000 square kilometers is composed 

of 26 catchments areas, of which four (4) are considered as major 

river basins. In terms of area, the two (2) basins that dominate the 

whole Manila Bay catchment are the Pampanga River Basin and the 

Pasig Marikina River Basin. The latter is also referred to as the Pasig

-Marikina-Laguna de Bay Watershed.  

The Cavite watershed is on the southernmost part of the Manila Bay 

Basin, draining waters to the areas of Cavite and Batangas. The 

Bataan watershed is on the northwestern part of the bay coast. The 

table on the right shows the area distribution of the major river 

basins and watersheds. 

Basin Name Area (Hectares) 

Pampanga River Basin 1,099,034 

Cavite Watershed 114,250 

Pasig-Marikina-Laguna de Bay River Basin 428,150 

Bataan Watershed 123,769 

Bay Area 210,169 

Total 1,975,404 

Hydrology 

Major Basins Covered by Manila Bay Catchment 
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Pampanga River Basin  
With an areal extent of about 11,000 square kilometers, the 

Pampanga River Basin is one of the largest watersheds in the 

Philippines, coming up fourth in the list. From the southern slopes 

of the Caraballo Mountains, it extends further to the western slopes 

of the Sierra Madre range, and major portions of the Central Valley 

Basin of Luzon.  

Major Tributaries  
Peñaranda River, Coronel-Santor River, Rio Chico River, and 

Bagbag River  

Provinces Covered 
Aurora, Bataan, Bulacan, Nueva Ecija, Nueva Vizcaya, Pampanga, 

Pangasinan, Rizal and minor parts of NCR: Valenzuela, Caloocan, 

and Quezon City  

 

 

 

Bataan Watershed 
The Manila Bay Basin only covers the eastern part of the Bataan 

Watershed. The Bataan Watershed is characterized by volcanic 

peaks traversing its ridge, in particular Mt. Natib and Mt. Mariveles, 

which belong to the Zambales Mountain Range that extends to 

Bataan Province and drains downstream to the bay in the east. It has 

an area of over 1,200 square kilometers, and is comprised of 15 

subbasins corresponding to major tributaries. 

Major Tributaries 
Orani River, San Juan River, Kalaguiman River, Paliwas River, Ibayo 

River, Talisay River, Pilar River, Orion River, Pandan River, Mamala-

Duale River, Alangan River, Lamao-Camayan River, Amo River, 

Paniguian River, and Real River  

Provinces Covered 
Bataan eastern side, portion of Zambales, and Pampanga 
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Pasig-Marikina-Laguna de Bay 

Basin 
The Pasig-Marikina-Laguna de Bay Basin has an area of more than 

4,000 square kilometers, including the Laguna Lake area. It 

encompasses NCR in the west; portions of Bulacan in the north-

west, and parts of Laguna, Rizal, Cavite, and Batangas in the south. 

The relatively shallow Laguna Lake, which has an average depth of 

2.8 meters, is at the center of the basin. Two (2) major basins 

dominate the Pasig-Marikina-Laguna de Bay catchment, mainly: 

Marikina River Basin, (534.8km2) and Pagsanjan River Basin, 

(311.8km2). 

Major Tributaries 
Sta. Maria River, Siniloan River, Pagsanjan River, Sta. Cruz River, 

San Juan River, San Cristobal River, Binan River, Marikina River, 

Morong River, Marilao Rver, Tullahan River, Imus River. 

Provinces Covered 
NCR, Laguna, Rizal, portions of Bulacan, Cavite, and Batangas 

Cavite Watershed 
The area of Cavite Watershed that covers over 1,100 square 

kilometers is comprised of nine (9) subbasins corresponding to its 

major tributaries.  

Major Tributaries 
Canas River, Marogondon River, Caisobo River, Labac-Alemang 

River, Timalan River, Ylang-Ylang River, Lasong-Camachile River, 

Imus River, and Zapote River 

Provinces Covered 
Cavite, portions of NCR (Las Piñas) Laguna and Batangas 
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Shallow portions of the bay in the provinces of Pampanga and 

Bulacan are characterized by estuarines, which are usually utilized 

for aquaculture purposes. In Metro Manila, specifically in Navotas 

and City of Manila, the bottom of Manila Bay near the shoreline is 

made up of silt and mud. Garbage and organic solid wastes are also 

found due to the number of informal settlements thriving in the said 

areas. The deeper parts of the Manila Bay on the other hand extend 

to the open sea. 

The bathymetry and bottom topography of the Manila Bay has 

undergone changes through the years, due to natural tide 

movements, as well as shifting of sediments and other materials at 

the bottom. Increased deposition of materials such as soil, 

weathered rocks, volcanic materials, and organic particulates from 

the upstream eventually results to shallowing, especially along the 

coasts of bay. A similar case exists in Manila Bay, particularly in the 

coasts of Limay and Mariveles in Bataan.  

According to the Manila Bay Refined Risk Assessment, a 2004 study 

by PEMSEA, the changes in bottom topography of Manila Bay is just 

a continuous interplay of wind movement, influx of freshwater outfall 

from tributaries draining to the bay, and the natural tide and current 

of the whole bay. This shows that no real deepening occurs, but 

rather just a dispersal and redistribution of sediment deposits at the 

bottom. However, shallowing in almost every part of the Manila Bay 

indeed happens and is expected to continuously do so. 
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Tides 
Tidal data are recorded by NAMRIA through its tide stations 

strategically located along coastlines. In the case of Manila Bay 

Area, the tide stations in the Port Area of City of Manila, and the 

Mariveles Harbor station in Bataan, are the sources for tide level 

data. Tide data are one of the primary input for determining tide 

movements, aside from bathymetry and wind data. Wind has greater 

or of same magnitude of force as tidal force in impact to shallow 

areas near the coasts. In general, tidal velocities are strongest at the 

mouth of the bay, near Corregidor Island. In this section of the bay, 

tidal velocities could reach a maximum velocity greater than 0.5m/s 

as the water enters north of Corregidor Island and exits south. The 

strongest tidal current is generated during neap tides.  

In contrast, wind driven currents were stronger near shore, 

specifically in the Northwest and Southeast sections of the bay. The 

hydrography of the bay is characterized by a northern and southern 

gyre that is separated at the midsection, which has been observed 

to be the deepest part of the bay. Furthermore, comparisons of wind 

and tidal kinetic energies indicates the dominance of wind driven 

component of the flow only in selected areas adjacent to the coast 

(Villanoy and Martin, 1997).  

 

 

 

Location of areas where water flow is strongly influenced 
by wind driven kinetic energy (lifted from Villanoy and 
Martin, 1997) 

2015 Tide Data from tide stations of Port Area in Manila 
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At the head of Manila Bay, freshwater input from the surrounding 

rivers result in a stratified water column, with a distinct upper layer 

exposed to high irradiation levels and a lower layer that is cooler 

and more saline. In other parts of the bay, away from major river 

outfalls, the strong tidal currents result in strong vertical mixing, 

resulting in very weak to minimal stratifications.  

Temperature distribution in the bay appears to be characterized by 

strong seasonal variations, with the strongest stratification patterns 

occurring during the southwest monsoon. Increased levels of 

rainfall contribute largely to the freshwater input into the bay. The 

water column during the monsoon exhibits higher temperatures (28o 
-31oC) and larger variations in salinity (20 to 36ppt). During the 

northeast monsoon the water column is homogenized by 

mechanical and convective mixing processes, with lower 

temperature ranges (25-28oC) and more saline conditions (30-

36ppt). The physical characteristics of Manila Bay (i.e., narrow 

opening, deep embayment, shallow nature, high freshwater influx, 

and exposure to the Southwest monsoon) have shaped its unique 

hydrodynamic features. These features have made the bay highly 

productive but at the same time made it vulnerable to 

overexploitation and pollution. 

Arrow heads depict direction, and long lines indicate strength of the wind pushing the tides. Heavy 
mixing of tides due to stronger turbulence occurs when the tide hits the coast. Forces due to depth 
has stronger impact on tidal movement, especially in the portion near the open sea. (Source: 
NAMRIA and DOST NOAA) 



NATIONAL ECONOMIC AND DEVELOPMENT AUTHORITY  

39 

Geology 

Pedology 

Topography 

Climate 

Hydrology 

Hazard Prone Areas 

Ecosystems 

Oceanography 

Land cover in Manila Bay is classified into natural and cultivated 

vegetation, built-up areas, and marine and aquatic features and 

resources. A vast portion of the Manila Bay Basin’s overall area is 

covered by annual crops, i.e. cultivated lands for agriculture.  

These lands are generally found in the Central Valley Basin of 

Luzon. The dominance of this type of land cover in terms of areal 

extent is occurrent based on NAMRIA Land Cover Maps 2003, 2010 

and 2015. For the period 2003, majority of the area was covered 

with Annual Crop at 1,033,798 hectares, and Marshland/Swamp 

with the lowest at 137 hectares. In 2010, Annual Crop was reported 

at 959,525 hectares. Mangrove Forest then had the least area 

covered at 1,270 hectares. Meanwhile, in 2015, Annual Crop 

continued to decrease, covering 862,952 hectares. Mangrove areas 

increased more than double its area at 2953 hectares. The graph at 

the side presents the trend of land cover changes from 2003 to 

2015.  

A general decreasing trend is observed among natural resource and 

production areas. For instance, crop production areas had over 16% 

drop from 2003 to 2015, indicating possible urban development 

and/or conversion to  other land use not involving construction of 

any impervious surfaces. 

Area of Selected Land Cover in 2003, 2010 and 2015 

Land Cover 



40 

 



NATIONAL ECONOMIC AND DEVELOPMENT AUTHORITY  

41 

 

Built-up areas surged to 90% since 2003. In greater Metro Manila, a more vivid picture of ballooning urbanization in the 
form of broadening reach of built-up areas. 
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Extent of Cultivated Lands for Agriculture and Aquaculture Across Years (2003-2015) 
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Flooding 
Based on the flooding susceptibility data 

from Mines and Geosciences Bureau 

(MGB), the Central Valley Basin of Manila 

Bay Area is the most susceptible to flooding 

events. This vulnerability extends to the 

lower portion down to the coast. The 

estuarine areas of Bulacan and Pampanga 

that reach the waters of the bay receive the 

deluge of stormwater runoff from the 

upstream, beginning in the forested portion 

of Nueva Ecija in the north. Areas 

experience different levels of flooding 

depending on their locations and 

characteristics, i.e. coastal areas, areas 

along major rivers systems, serve as 

catchment or basin for upstream water, 

among others. Approximately 254,483 

hectares of the Manila Bay Area experience 

low inundation during flooding events. 

Areas that a moderately susceptible to flood 

covers about 183,292 hectares, while 

319,557 hectares is highly susceptible to 

flood. About 11,946 hectares, which is 

meager compared to the aforementioned 

three (3) areas of flood susceptibility, is 

prone to very high flooding. 

An aerial view of flooding after Typhoon Vamco hit the capital city. Photo from the 
office of Senator Bong Go taken during an aerial survey with President Rodrigo 
Duterte. 

Hazard Prone Areas 
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Landslide 
The peaks and highly elevated areas of the MBA are prone to landslide brought about by either earthquakes or rainfall. Rainfall-induced landslide 

is caused by geologic, morphologic or physical events that are either caused by natural and human forces. Landslides that occurred in recent 

years have been associated with high rainfall intensities or prolonged rainfall, though slope steepness, soil properties, presence of fault lines, 

vegetation and among others may likewise contribute to the occurrence of landslides. In the case of Manila Bay Area, the critical zones identified 

as vulnerable to landslides is shown in the map obtained from Project NOAH. It is noticeable that critical or hazardous areas are those found 

along mountain ranges with steep slopes or those at the fringes of the Sierra Mountain Ranges. Occurrence of landslides may also exacerbate 

soil erosion, thus sedimentation of rivers and waterways downstream to Manila Bay Area. 

Landslide occurrences are common in the mountain sides of Zambales when soil becomes saturated by water brought about 
by heavy rains. (Source: https://www.irinnews.org/fr/node/253958) 
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Given the aforementioned scenario, the estimated tsunami wave 

height on the Manila Bay area is expected to be 3.5 to 5.5 meters 

tall, and the tsunami inundation area may extend up to 2.5 

kilometers. Furthermore, the estimated time for the tsunami to reach 

the Bay is approximately 120 minutes.  

Aside from The Manila Trench, there are other local and trans-

oceanic tsunami generators that may affect Manila Bay. To prepare 

for and to monitor tsunamis that may affect the Bay, there is already 

an established near real-time integrated monitoring system in place, 

as well as hazard maps, information campaigns and community-

based early warning systems according to PHIVOLCS.  

 

 

 

Tsunami 
According to the United States Geological Survey (USGS), 

earthquake magnitude is one factor that causes tsunami generation, 

albeit the earthquake event must be shallow enough to displace the 

seafloor. Thrust earthquakes are more likely to generate tsunamis 

than strike-slip earthquakes. Magnitudes of 7.6 and 7.8 are strong 

enough to produce destructive tsunamis especially in the epicenter, 

although the degree of damage drops significantly at great 

distances. For earthquakes with magnitudes of 7.9 or more, a 

broader area of damage is possible. 

On a worst-case scenario of a magnitude 8.4 earthquake from the 

Manila Trench, it may be noted that the Manila Bay Area and 

surrounding provinces are likely to be inundated. Though the bay is 

semi-enclosed by the Bataan peninsula and Cavite coasts, the 

effects of tsunami may further be amplified as demonstrated on the 

tsunami simulation generated by PHIVOLCS.  
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How a tsunami forms (Infographic source: https://www.jkgeography.com/causes-of-tsunami.html) 
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Storm Surge 
This hydrometeorological hazard is one of the main causes for the 

high number of casualties during super typhoons, such as Typhoon 

Haiyan with 6,293 deaths, destroyed more than 1.1 million 

dwellings and tremendous damage on infrastructure on 8 November 

2013 (NDRRMC, 2014). It was reported that storm surges reached 7 

meters in the hard hit areas. Storm surge as defined by the National 

Oceanic and Atmospheric Administration (NOAA) is the abnormal 

rise of seawater over the predicted astronomical tides that is driven 

against the coast generated by a passing storm.  

Metropolitan Manila (MM) lies on a broad isthmus in the middle of 

Manila Bay on the west and Laguna de Bay on the east. Thus, both 

bodies of water pose a major threat in MM and their surrounding 

coastal areas. 

Powerful, but still poorly recognized and understood hazards, storm 

surges are increasing in strength and frequency as our climate 

changes. The Philippine Atmospheric, Geophysical, and 

Astronomical Services Administration (PAGASA) reports indicate 

that the coastal areas occupied by formal and informal settlements 

and areas targeted for reclamation projects experience surges up to 

4.00 meters high. Depending on how long the typhoon wind last, 

and the timing and height of the normal tide, a storm surge and 

flooding can last from hour to days. 
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Liquefaction 
One hazard that threatens coastal and low-lying areas, whether 

underlain by natural deposits like those of the Pasig River delta or 

artificial reclamation, is seismically induced liquefaction. All backfill 

material, natural or man-made, are masses made up of pieces of 

rocks ranging in size from tiny particles of clay to larger boulders. 

Spaces in between the solid pieces are occupied by water. Under 

normal condition, the solid particles are in contact, so that lower 

ones bear weight of the other grains above them as well as any 

buildings on top of them. However, during an earthquake the 

increased pore pressure and reduced effective stress among solid 

particles cause them to behave like liquid.  

As shown on the Liquefaction Map on the right obtained from 

PHIVOLCS, areas in red are highly susceptible to liquefaction. 

Manila Port is situated here causing it to be vulnerable to 

liquefaction that would damage infrastructure including roads and 

bridges. Thus, it is alarming if the dreaded "Big One" or a M7.2 

earthquake from the West Valley Fault hits Metro Manila. It will have 

a major impact in the country's economy. 
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Scheme of the differential settlement of the structure due to the foundation soil liquefaction.  
(Infographic source: https://www.geotech.hr/en/soil-liquefaction/) 
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Ground Shaking and  

Ground Rupture 
The structural geodynamic setting of the Philippines manifested by 

opposing subduction zones, major intra-arc strike slip faults, active 

volcanoes and high level of seismic activity. The Philippine Sea 

Plate subducts at along the eastern margin of the archipelago, along 

the Philippine Trench and its northern extension, the East Luzon 

Trough.  

As the South China Sea plate subducts along the western margin of 

the archipelago, along the Manila Trench, it formed the mountains 

that border the western coast of Luzon and volcanic arcs that 

include the Pinatubo Volcano.  

The Philippine Fault is between these two subduction zones, 

forming a sinistral strike-slip fault that traverses the entire 

archipelago. The Valley Fault System (VFS), on the other hand, is a 

group of dextral strike-slip faults and is the closest active fault to 

Metro Manila that traverses the southeastern part of the study area. 

The VFS contains two segments: West Valley Fault and East Valley 

Fault. 

The geomorphic evidence suggests that repeated rupturing along 

the VFS existed until at least the late Holocene geologic time period.  

Occurrence of the seismic events in the surrounding area is 

primarily related to the active subduction along the Manila Trench 

and Philippine Trench, as well as the Valley Fault Systems 

Philippine Fault, and other nearby active faults. 
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The Philippine earthquake monitoring has been enhanced with the 
operation of ninety two (92) Seismic Network, ten (10) Seismic 
Stations of which were commissioned in 2016.  
(Source: https://www.phivolcs.dost.gov.ph/) 
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Volcanoes 
The Philippines, situated on the Pacific Ring of Fire, experiences 

seismic activities that occur on a daily basis. The oceanic 

Philippine plate and several smaller micro-plates are subducting 

along the Philippine Trench to the east, and Luzon, Sulu, and 

several other small trenches to the west thus volcanic activity is 

frequent. 

Within the Manila Bay Area, there are no active volcanoes but 

there are three (3) active volcanoes near its proximity namely, 

Mt. Pinatubo located in the boundaries of Pampanga, Tarlac, 

Zambales; Taal Volcano in Talisay and San Nicolas, Batangas 

and; Mt. Banahaw in Dolores Quezon. A volcano is considered 

active if it has “erupted within the last 10,000 years or if it has a 

radiometric date of its deposit which is less than 10,000 

years.” (Solidum, 2015). 

Among the inactive volcanoes or volcanoes with no record of 

eruptions, that are located in the Manila Bay Area are Mt. Arayat, 

Mt. Makiling, Mt. Amorong, Laguna Volcano, and San Pablo 

Volcano. 
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Mount Pinatubo Eruption Diagram.  
(Source: https://www.coolgeography.co.uk) 
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Biodiversity plays an important role to human survival as it provides 

economic, ecological, evolutionary and ethical values. Although the 

degree of importance varies depending on the ecosystem, the diver-

sity of habitats and their interactions provide myriads of benefits that 

human’s need. 

Zone 1 of the Manila Bay Basin is composed of coastal LGUs where 

the dominant land uses are built-up areas and fishponds. Mangrove 

forest used to be found in these areas had been subjected to human 

destruction most especially into fishponds and land reclamation. In 

Abucay, particularly, most of the mangrove forest had been convert-

ed into fishponds for bangus culture. The large areas of mangrove 

forest remaining in Bataan are in the City of Balanga and parts of 

Limay in Bataan. 

 

Mangrove forest 

Ecosystems 



Flora 
Mangrove species existing in these areas are identified in the first 

table. The largest mangrove forests in Zone 1 and 2 are those found 

in Las Piñas-Parañaque Critical Habitat and Ecotourism Area and 

those in Municipalities of Bataan.  

The ecosystems that comprise the MBA are mangrove forest, agri-

cultural areas, agroforestry, grassland and forest. The agroforestry 

system in this zone represents those found in the provinces of Ba-

taan, Bulacan, Laguna and Cavite. The agroforestry system in Bataan 

had a biodiversity index of 1.31 which is considered low because of 

very few understory species and other component crops 

The reported biodiversity index (H) of agroforestry system in Mt. 

Makiling Forest Reserve ranged from 2.41-3.87 -- which is relative-

ly high due to diversity in component crops and understory vegeta-

tion. An example of an emerging agroforestry system in Bulacan are 

upland farms where citrus and coconut are becoming popular crops 

among upland farmers. Notable among agroforestry farms are the 

presence of component trees like Gliricidia sepium (kakawate) and 

Leucaena leucocephala (ipil-ipil) that serve as nurse crop. As nitro-

gen fixing trees (NFTs) they enrich the soil, aside from other uses 

such as for fuelwood, fodder and charcoal production, thus adding 

additional income to upland farmers. In the uplands of Bulacan, 

perennial-based agroforestry system has significantly dominated the 

landscape. Most grass-dominated vegetation are today under transi-

tion by planting not only horticultural crops but also tree species.  

Grasslands in this zone are mainly for fodder and their productivity 

and hydrologic functions are relatively low compared to forest and 

agroforestry. However, based on records its biodiversity index is 

sometimes higher than agroforestry at 1.63. Most remaining grass-

lands are on higher elevations at the edges of primary forest. 

The forest ecosystems of zone 2 are concentrated only on the 

mountains declared as natural parks or forest reservations like the 

Bataan Natural Park, Mt. Arayat and the Makiling Forest Reserve in 

Laguna and part of Batangas. Because of their strategic locations, 

biodiversity, environmental services, research, tourism and educa-

tional functions, their preservation and conservation is a paramount 

concern of agencies managing them. Mt. Makiling is also within 

Zone 2 of Manila Bay Basin. This is a forest reservation manage by 

the University of the Philippines Los Baños (UPLB) that was recently 

declared as ASEAN Heritage Forest Park to serve as a research 

laboratory for students and researchers, educational purposes, tour-

ism and environmental services to low-lying communities surround-

ing the forest.  

 

 

The geographical distribution of plant species has been very useful 

for assessing biodiversity values of regions, countries, and islands. 

In portions of the Limay forest, as an example, a total of 42 species 

(16%) were found to be Philippine endemics or have natural habitat 

confined only in the country. Noteworthy among the list are those 

species that are also included in either the Philippine Red List or in 

the International Union for Conservation of Nature (IUCN). These 

include Antipolo, Duguan, Katmon, Piling liitan, Kalingag, Duguan, 

Tsaang gubat, and Atisan. These trees should be prioritized for spe-

cies conservation.  

This mountain is also a protected area with the longest history of 

biodiversity studies. It is home to about 2,038 vascular plants. The 

mountain consist of various ecosystems such as mossy forest, 

grassland, agroforestry/shifting cultivation, plantation and natural 

forest dominated by dipterocarps. 

Zone 3 comprises the Pampanga River Basin and the Marikina-

Pasig River Basin. The largest chunks of forest are found in these 

basins specifically in the provinces of Nueva Ecija, Bulacan and 

Rizal. The forests here are part of the Sierra Madre ranges, known to 

be home of the Dipterocarpaceae family and associated species. A 

Dipterocarp species - White Lauan (Shorea contorta) is one of the 

most abundant. 

This zone has the largest grassland areas among the zones. The 

Pantabangan-Carranglan. Watershed in Nueva Ecija, for instance is 

dominantly covered with grasses. Indigenous tree species are also 

present in most grasslands of Zone 3 but exotics are prominent 

because they are being used as reforestation species in the area. 

Several Key Biodiversity Areas (KBA) have been declared owing to 

their unique biological resources for the purpose of research, tour-

ism, cultural, aesthetic, educational, and environmental services. As 

discussed in previous sections, the biological resources of these 

Protected and Key Biodiversity Areas are immense calling for deci-

sive actions to protect them at all cost. 
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Some of the Philippine rare 
endemic trees and plants docu-
mented in Limay forest.  
(a) Atisan (Uvaria leytensis); 
(b) Duguan (Myristica philip-
pinensis); (c) Katmon (Dillenia 
philippinensis); (d) Bayag Usa 
(Voacanga globosa); (e) Tsaang 
gubat (Camellia lanceolata);  
(f) Ixora sp.  

A 

B 

C 

D 

E 

F 
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Dominant and most important plant species of the 3 major zones of Manila Bay Basin 

 Ecosystems Zone 1 Zone 2 Zone 3 

Estuary/ Marine/  
Mangrove 

Egretta eulophotes, Recurvirostra 
avosetta, Nycticorax nycticora,  

 Egretta garzetta; Hypsipetes 
philippinus; Nycticorax nycti-
corax  

Marsh/Forest 
 
Herpetofauna  
 
 
Entomofauna  
 
 
Predatory and 
parasitoids 

Anas luzonica and Loriculus philip-
pinensis 
 
 
Acrochordus granulatus,  Emoia 
atracostata  
  
Ephydridae, Delphaicidae, Apidae, 
Drosophilidae, Formicidae, Chirono-
midae, and Delphacidae  

Families of Pteropodidae, Muridae, Rhinolo-
phidae, Cercopithecidae, Viverridae, Suidae and 
Cervidae  
Families of Bufonidae, Scincidae, Gekkonidae, 
Varanidae, and Pythonidae 
Acrididae, Gryllidae, Tettigoniidae, Droso-
philidae, Phoridae, Formicidae, Chrysomelidae, 
Scarabaeidae, Pieridae, Nymphalidae, Curculio-
nidae, Pyrrhocoridae, Plataspidae,  
Braconidae, Ichneumonidae, and Scelionidae 

Pycnonotus goiavier; Apus 
nepalensis; Odontomachus 
bauri  

Agro-forest  Mabouya multifasciata, Pycnonotus goiavier, 
Passer montanus, Cynopterus brachyotis, 
Ptenochirus jagori, Macroglossus minimus, and 
Platymantis dorsalis,  Collocalia esculenta, and 
Mabouya sp.  

Polypedates  
leucomystax  

Grassland  Collocalia esculenta, Rattus sp., and Passer 
montanus 

 

List of flora and fauna species in zones of Manila Bay Basin 

 Ecosystems Zone 1 Zone 2 Zone 3 

Forest   
(Anisoptera vidaliana Dipterocarpus gracilis, Hopea 
acuminate, Hopea foxworthyi, Shorea contorta, Shorea 
guiso, Shorea palosapis, Shorea polysperma) 

(Anisopthera thurifera, Shorea 
contorta, Mangifera altissima, 
Allophylus cobe) 
Shorea negrosensis, Shorea 
astylosa, Diospyros philippinensis, 
Hopea malibato, Guioa myriadenia 

Grassland   
(Saccharum spontaneum, Imperata cyindrica, 
Pennisetum purpureum, Rotboellia exaltata, Setaria 
palmifolia, Paspalum conjugatum) 

(Saccharum spontaneum, 
Chromolaena odorata, Imperata 
cylindrical, Heteropogon contortus) 

Agroforestry   

Citrus sp. Cocos nucifera, Coffea sp. Musa sapientum, 
Mangifera indica, Coffea robusta, Ananas comosus 
Mangifera indicata, Anacardium occidentale, Cocos 
nucifera 

Mangifera indica, Musa sapientum, 
Cocos nucifera, Citrus sp. Coffea 
sp. 

Mangrove 

Sonneratia alba, 
Rhizophora apiculata, 
Avicennia officinalis, 
Avicennia rhumpiana, 

Avicennia marina Rhizophora mucronata Nypa fruticans, 
Sonneratia alba,Scyphiphora hydrophyllacea, Sonneratia 
acida, Excoecaria agallocha, Acanthus ilicifolius, Cocos 
nucifera, Rhizophora stylosa, Bruguiera sexangula, 
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Grassland in Pantabangan-Carranglan Watershed 

Mangrove forest areas in Municipalities of 

Bataan 

Municipalities Area (ha) 

Abucay 20 

Balanga City 33 

Limay 2 

Orani 30 

Samal 36 

Pilar 1.9 

Orion 12.4 

Total 135.3 

Citrus farm with G. sepium in DRT. 



Fauna  
The whole Manila Bay Region consists of several key biodiversity 

and key protected areas with a number of animal life that can be 

recorded. Fauna present in Manila Bay region varies from water and 

aquaculture animal life of the coastal areas to terrestrial animal life of 

the small watershed areas. The whole Manila Bay Region consists of 

several key biodiversity and key protected areas with a number of 

animal life that can be recorded. Fauna present in Manila Bay region 

varies from water and aquaculture animal life of the coastal areas to 

terrestrial animal life of the small watershed areas. 

KEY BIODIVERSITY AREAS 
This area of Manila Bay Basin is comprised of coastal LGUs wherein 

aquaculture activities are the dominant land use. Certain mangrove 

patches were also observed in these areas. Prominent fauna in this 

zone can be observed in the tables on the next page. 

These faunal assemblage represents the presence of varieties of 

fruit bearing trees in the area since majority of the groups recorded 

(especially avifauna and mammals) are frugivorous. In terms of the 

entomofaunal, dominant families occurring in agroforest ecosystems 

across the said provinces. This entomofaunal assemblage signifies 

the diversity and availability of varying host plant species in the area 

ranging from grasses to fruit-bearing trees which serve as food item 

and habitat for the said entomofaunal groups. The reported 

biodiversity index of Mt. Makiling Forest Reserve is 3.5 (Gonzalez 

and Dans 1997), which is relatively high. This can be explained due 

to presence of variety of available food source and habitat for both 

vertebrate and invertebrate taxa. 

In Pasig-Potrero Watershed, there are 9 species of arthropods, 21 

avifauna, 4 reptiles, and 1 amphibian were recorded. The most 

abundant species counted in the area is Philippine draft kingfisher 

and Blue breasted quail. The most frequently observed is Philippine 

swiftlets and dragon fly.  

In Pantabangan-Caranglan Watershed, there are 51 species of 

terrestrial vertebrates recorded in the area, 23 of which are birds 

and the most abundant species is Parus elegans. A total of 5 

species of amphibians and 7 species of reptiles were recorded. For 

arthropod survey, a total of 11 families and 16 species were 

recorded.  

The Las Piñas-Parañaque Critical Habitat and Ecotourism Area 

(LPPCHEA) is a nature reserve situated south of Manila Bay. 

LPPCHEA was recognized as a wetland of international importance 

by the Ramsar Convention because of the critical role it plays in the 

survival of threatened, restricted-range and congregatory bird 

species. It is the sixth Ramsar Site in the country to date. Known for 

hosting a diverse variety of wild birds, LPPCHEA serves as a haven 

for our feathered friends. At present, there are around 82 wild bird 

species found in LPPCHEA, 41 of which are migratory.  
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Some mangrove entomofauna from Bataan: 
(A) Delphacidae; (B) Phoridae; (C) Formicidae. 

Some agroforest chiropterans: (A) Ptenochirus jagori; (B) 
Cynopterus brachyotis in Laguna  

Some grassland entomofauna in Bulacan: 
(A) Curculionidae; (B) Gryllidae; (C) Braconidae.  

Some forest vertebrate fauna found in Bataan: (A) Rattus 
tanezumi; (B) Viverra tangalunga; (C) Collocalia 
esculenta. 

Some entomofauna found in Bataan, Bulacan, and 
Laguna: (A) Eurema sp.; (B) Bothrogonia sp. and C) 
Membracidae. 
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The Philippine Duck was listed as vulnerable species by the Interna-

tional Union for Conservation of Nature and Natural Resources 

(IUCN), the water bird is regularly seen in the northernmost pond of 

Freedom Island. LPPCHEA, in fact, is the only known breeding area 

of the ducks in the National Capital Region (NCR). Other endemic 

species which consider LPPCHEA as their home are the Philippine 

Bulbul (Hypsipetes philippinus) and the Colasisi (Loriculus 

philippinensis).  

In addition, the Kaliwa Watershed Forest Reservation in Marikina, 

Rizal identified wildlife species that today are undergoing various 

threats and classified based on IUCN and Philippine Red List as 

either critical, endangered or vulnerable.  

 

 

 

KEY PROTECTED AREAS 
Manila Bay Basin has several areas declared as protection zones 

under Republic Act 7586, otherwise known as the National 

Integrated Protected Areas System (NIPAS) of 1992. This law 

controls destruction of national parks and reserves that contain 

natural and unique biological or physical diversities of the 

environment, notably those with rare and astonishing biological 

features to ensure that the use of these protected areas are 

consistent with the principles of sustainable development. These 

protected areas are: Pantabangan-Carranglan Watershed 

Reservation, Roosevelt Protected Landscape, Bataan National Park, 

Mt. Arayat National Park, Hinulugan Taktak Protected Landscape, 

Pamitinan Protected Landscape, Ninoy Aquino Parks and Wildlife 

Center, Mts. Palay-Palay-Mataas-na-Gulod National Park, and Mt 

Banahaw-Cristobal Protected Landscape. 
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East Asia/Australasia Flyway (Source: https://www.birdlife.org) 
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The vegetation cover of the Manila Bay Basin plays a very important 

role in the maintenance of sustainable and productive use of 

ecosystems services. The forest in good state is an important 

control on surface runoff, soil erosion, slope stability, microclimate 

and aesthetics, more so its unique role in preserving biological 

diversity. Watersheds covered with natural forest are desirable than 

any other vegetation types in terms of hydrologic function, and 

water is the integrating factor of all development activities because 

problems involving mismanagement ignore political boundaries. 

Meaning, what one person or group does upstream will surely affect 

the welfare of those downstream. But, forests still remain as the 

most vulnerable ecosystem to human exploitation because of its 

myriads of benefits. 

Recent estimate based on 2015 Landsat ETM data of NAMRIA, 

showed that about 86,128 ha and 137,530 ha of closed and open 

forests, respectively are remaining in the Manila Bay Basin. The 

recent (2015) data when compared with year 2010 (Maps 1 and 2) 

reveals that the closed forest cover gained 11,691 ha or 16% 

though much lower than the year 2003. The greatest gainer among 

the ecosystem types is mangrove (653 ha or 154% increase) 

followed by barren or open area (3483 ha or 113% increase), by 

brush/shrubland (123,678 ha or 96% increase), by marshland/

swamp (870 ha or 77%), perennial crop (31,553 ha or 25%), and 

closed forest (11,691 ha or 16%). This is a positive development if 

this pattern will continue further in the future, except for the 

decrease in the area of open forest at 1083 ha or 0.8% and the 

increase of 113% of barren or open areas. Brush/shrubland, a much 

better seral stage than fire-climax grassland increased considerably 

and when protected will proceed into a natural forest. The increasing 

area of perennial is an indication that the agroforestry system in the 

uplands is gaining ground that maybe attributed to the existence of 

Community-Based Forest Management (CBFM) of the DENR. 

Mangrove forest cover has considerably increased (653 ha or 154% 

increase) probably because of aggressive reforestation in some 

parts of Bataan. The least in terms of area is the grassland 

ecosystem (131,666 ha or 55% decrease) that maybe attributed to 
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reforestation and agroforestry projects of the DENR. The pattern of 

vegetation cover change over time provides a synoptic view as to 

where the forest and other ecosystems must go in the future. 

However, serious consideration is needed on the aspect of urbani-

zation because the increasing size of built-up areas estimated at 

10,847 ha or 5% may have been the reason for the decline of 

annual crop production areas at 50,134 ha or 8% in the span of 5 

years. The environmental condition in Metro Manila Area today 

exemplifies the effects of urbanization process that gradually 

happened from about 80 years ago. While urbanization have offered 

much opportunities for residents, urban centers can also be places 

of crime, illness, poor sanitary conditions, pollution, waste and 

among others. The process of urbanization has wide ranging 

impacts on humans and terrestrial ecosystems’ population and the 

magnitude is getting more felt today than ever before. Although 

there are initiatives to transform some areas into urban forest to 

mitigate the impacts of urbanization, more have to be done to offset 

the current situation.   

Recent estimate revealed that of the total land area of Metro Manila 

Area about 15,479 ha or 23% is devoted to “green spaces” or urban 

forest (Table 2). Among the LGUs, Caloocan City had the highest 

percentage of the total area devoted to “green spaces” at 38%, 

followed by Quezon City and Muntinlupa at 36%, then Taguig and 

Marikina at 31% and 30%, respectively. The LGUs with the least 

land area devoted to “green spaces” are: Navotas (4%), Manila City 

(7%), San Juan (13%), Malabon (16%), and Pasay (17%).   
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Estimate of areas devoted to urban forest/green spaces in Metro Manila Area (in ha)  

LGU Bare land Built-up, etc. 
Vegetation/ 

green spaces 
Water Total area % Vegetation of total 

Caloocan 952.40 1,945.00 1,784.00 15.56 4,696.96 37.98 

Las Pinas 684.10 1,888.00 717.60 28.74 3,318.44 21.62 

Makati 531.50 1,638.00 906.40 100.10 3,176.00 28.54 

Malabon 229.60 698.60 237.30 295.70 1,461.20 16.24 

Mandaluyong 172.40 635.80 251.90 34.46 1,094.56 23.01 

Manila 380.30 2,798.00 243.10 247.00 3,668.40 6.63 

Marikina 518.30 1,011.00 666.30 18.78 2,214.38 30.09 

Muntinlupa 873.10 1,583.00 1,371.00 24.84 3,851.94 35.59 

Navotas 48.48 417.90 33.51 286.80 786.69 4.26 

Paranaque 964.70 2,364.00 1,026.00 64.10 4,418.80 23.22 

Pasay 292.30 1,179.00 327.80 68.18 1,867.28 17.55 

Pasig 606.10 1,787.00 649.60 112.90 3,155.60 20.59 

Pateros 43.84 109.70 42.05 0 195.59 21.50 

Quezon City 2,921.00 6,107.00 5,365.00 403.30 14,796.40 36.26 

San Juan 130.80 359.70 75.88 11.86 578.24 13.12 

Taguig 500.30 1,386.00 846.40 32.61 2,766.31 30.60 

Valenzuela 794.00 1,805.00 935.30 190.30 3,724.60 25.11 

Total 10,643.22 27,713.70 15,479.14 1,935.33 55,771.39 23.05 
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Scientific Name Local Name Family Ecological Classification Status 

Xanthostemon verdugonianus Banato EUPHORBIACEAE Indigenous/Endangered 

Cinnamomum mercadoi Kalingag LAURACEAE Endemic/Vulnerable 

Cleodendrum quadriloculare Bagawak morado LAMIACEAE Indigenous/Critically endangered 

Tectona philippinensis Philippine teak LAMIACEAE Endemic/Critically endangered 

Rutealis trisperma Baguilumbang EUPHORBIACEAE Endemic/Critically endangered 

Dillenia philippinensis Katmon DILLENIACEAE Endemic/Vulnerable 

Sindora supa Supa CAESALPINIACEAE Endemic/Endangered 

Wallaceodendron celebicum Banuyo MIMOSACEAE Indigenous/Endangered 

Intsia bijuga Ipil CAESALPINIACEAE Indigenous/Endangered 

Afzelia rhomboidea Tindalo CAESALPINIACEAE Indigenous/Endangered 

Dracontomelon edule Lamio ANACARDIACEAE Endemic/Vulnerable 

Shorea almon Almon DIPTEROCARPACEAE Indigenous/Vulnerable 

Dipterocarpus grandiflorus Apitong DIPTEROCARPACEAE Indigenous/Vulnerable 

Hopea plagata Yakal saplungan DIPTEROCARPACEAE Indigenous/Endangered 

Litchi chinensis ssp. philippinensis Alupag/Alupag amo SAPINDACEAE Indigenous/Endangered 

Madhuca betis Betis SAPOTACEAE Indigenous/Endangered 

Toona calantas Kalantas MELIACEAE Endemic/Critically endangered 

Diospyros pyrrhocarpa Anang EBENACEAE Indigenous/Endangered 

Diospyros ferrea Bantolinau EBENACEAE Indigenous/Endangered 

Diospyros blancoi Kamagong EBENACEAE Indigenous/Critically endangered 

Diospyros pilosanthera Bolong-eta EBENACEAE Indigenous/Endangered 

Petersianthus quadrialatus Toog LECYTHIDACEAE Endemic/Endangered 

Threatened native trees at Washington Sycip Garden of Native Trees at UP Diliman Campus 
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Education and Health 

growth rate is estimated to further slowdown to 0.65%. According to 

the Commission on Population (POPCOM), Filipino women were 

having fewer children in 2017, attributed mainly to the increased 

access to and use of modern family planning methods. This was 

seen as an immediate effect of the implementation of the 

Responsible Parenthood and Reproductive Health Act of 2012 

(Reproductive Health Law or RH Law then). POPCOM cited the 

National Demographic and Health Survey (NDHS) that the fertility 

rate of Filipino women in 2017 was at a statistical average of 2.7 

children, compared to 3.0 children statistical average in 2013.  

Globally, the downward trend in population growth rate appears to 

be the norm. The world population growth rate was 1.55% in 1995 

to 1.25% in 2005, 1.18% in 2015 and 1.10% in 2017, according to 

the Population Division of the United Nations. 

The total population trend follows across for the major island of 

Luzon and the regions that impact on NCR, Region 3 and Region 

4A. Luzon had a total population of 33.36 million in 1990, this grew 

to 57.47 million in 2015, and is projected to be 76.85 million in 

2045. The average annual growth rate from 2010 to 2015 is 1.79%. 

Amongst the other regions that impact on Manila Bay, Region 4A 

has the most aggressive annual population growth rate at 2.50% 

from 2010 to 2015. 

Region 4A has the highest 

population at 14.41 million in 

2015, followed by NCR (12.88 

million) and Region 3 (11.22 

million). 

 

 

 

 

 

The Philippines population already surpassed the 100 million mark 

in 2015. About 23% or 23.21 million of the 100.98 million 

population are crowding in Manila Bay Area.  

Population density within the Manila Bay Area ranges from the least 

dense of 23 persons per square kilometer to the most dense of 42 

thousand per square kilometer. Within Manila Bay Area are cities 

and municipalities that are considered to be amongst the most 

crowded in the places world. 

Population Trend  
Besides the 2015 census, population projections were likewise 

made every 5-year interval by the Philippine Statistics Authority 

(PSA). Figure below shows the population estimates from the 

census years 1990 to 2010, the 2015 base year, and the projected 

values from 2020 to 2045. 

The country’s population has been growing at a decreasing rate, 

with the annual growth rate estimated at 1.59% in 2015 to 2020, 

down from 1.73% in 2010 to 2015, and 2.6% in 1990 to 1995.  

By 2045, PSA projects that the country will have a total population 

of 142.10 million. With this trend, the country’s annual population 

Population from 1990 to 2015 and Population Projection up to 2045 (PSA) 

Population and Demography 
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Daytime Population 
Daytime population in NCR also increases by about 3 million 

according to the PSA (albeit there are no official surveys on this), 

with the influx of workers and students coming from the adjacent 

Region 3 and Region 4A. 

Population Influx at MB Area 
The Manila Bay Area is a natural magnet for Filipinos to reside. 

Some of the factors that make so are:  

▪ the presence of 35 manufacturing economic zones located 

in Region 4A, out of a total of 74 in the country (or 47%), 

▪ the 155 information technology (IT) centers and parks in 

NCR, out of 262 (or 59%), and 

▪ the presence of an alternative international gateway through 

the Clark International Airport in Pampanga in Region 3. 

 

On a related note, the PSA is conducting its National Migration 

Survey (NMS) from May to August 2018, in collaboration with the 

University of the Philippines Population Institute (UPPI). The survey 

aims to “provide information on the mobility of the Philippine 

population in order to assist policymakers and program managers in 

evaluation and  designing strategies for improving services and 

assistance to people going abroad and moving within the country.” 

Results of the survey will be valuable in understanding the key 

drivers of migration that impacts on total population. 
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the residents are Tagalog. The Tagalog is the largest cultural-

linguistic group in the country. It forms that dominant population of 

NCR, and all provinces bordering Manila Bay, except Pampanga; in 

Nueva Ecija to the north; and in Batangas, Laguna, and Quezon to 

the south. 

The Tagalog region also covers the provinces of Marinduque, Min-

doro, parts of Camarines Norte, and north Palawan which are not 

included in the study area. The other ethnicities are Kapampangan 

(7.94%), that are mostly in Region 3, Bisaya/Binisaya (7.42%), 

Ilocano (6.25%), Bikolano (5.42%), Waray (2.45%), Caviteno 

(2.17%), Hiligaynon/Ilonggo (2.03%), and other smaller ethnic 

groups comprising a total of 6.43%. About 0.13% are of foreign   

ethnicity. 

Forecasting 
The MBSDMP situational analysis is using the population for the 

base year 2015, and projections for years 2022, 2030, and 2040 to 

correspond to PDP 2017-2022, SDG targets, and AmBisyon 2040. 

The 2015 data is available at PSA, however, there is a need to make 

population projection per LGU to derive the study area population 

per zone. With the PSA population data only at provincial level, the 

Study Team calculated the future population per city and municipali-

ty based on the historical population data available and using the 

linear forecasting formula of ‘a + bx’ for simplicity. The forecasts 

were compared with the PSA provincial, regional and national level 

forecasts and the results were within an average range of +10% in 

the MBSDMP planning years. 

Age and Sex 
Data on the distribution of the population by age and sex in NCR, 

and all the provinces covered by the study area in Regions 3 and 4A 

were collected at PSA. Data indicates a relatively young population 

with 31% belonging to the 0 to 14 years of age, or the young de-

pendents. The youth group, belonging to age group 15 to 30 years 

old make up 59%. The working age group (15-64 years old) com-

prise 65%. While 46% Filipinos are at the prime working age of 25 

to 64 years. 

Senior citizens make up 6% of the total population. The overall de-

pendency ratio in the MBSDMP study area, which is the number of 

persons below 15 years old (young dependents), and those over 65 

years old (old dependents) with respect to the working age group is 

54%. 

The male population comprise 49.7% while females make up 50.3% 

of the total population. Life expectancy at birth for females is 71.64 

years which is 5.53 years longer than males whose life expectancy 

at birth is estimated at 66.11 years, according to the PSA. Based on 

the United Nation’s World Population Prospects report cited by the 

PSA, the overall life expectancy of Filipinos is 4.5 years higher than 

the world’s average of 67.2 years. The highest life expectancy at 

birth belonged to Japan with 82.6 years, while the lowest belonged 

to Swaziland at 39.6 years. 

Ethnicity 
To understand the cultural and racial origins of the population that 

make-up the MBSDMP study area, regional data on ethnicity was 

summarized. As earlier mentioned, the PSA is currently undertaking 

the National Migration Survey, and results are anticipated to be 

released until early 2019. 

In the meantime, the data on ethnicity should be able to provide 

indication as to the origins of the residents in the MBDSMP study 

area, as well as the main language spoken. As expected, majority of 
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Finally, Zone 3 which pertains to the Manila Bay basin, encompass-

es the whole of NCR, about 60% of Region 3, and 25.5%  of Region 

4A, in terms of the 2015 population. As in Zone 2, the top popu-

lation centers are the Cities of Manila, Quezon and Caloocan in 

NCR. Altogether, the population of the three cities comprises 19% 

of the total Zone 3 population. In terms of population growth rate, it 

is still Norzagaray in Bulacan that is seen to exhibit the fastest, at 

5%, from 2015 to 2020. Assuming a business-as-usual scenario, 

the total population of Zone 3 can reach 87.5 million in 2100, with 

an average annual PGR below 1%. It is highly likely that Region 4A 

population will exceed the NCR population towards the end of the 

century. 

Relative to the major island of Luzon, Zone 1 comprises 11% of the 

total population; Zone 2 makes up 40%; Zone 3 covers over half of 

the total population at 58%. With respect to the whole country, Zone 

1 comprises 6% of total population; Zone 2, 23%; Zone 3 

encompasses one-third of the Philippine population. 

These comparisons imply that policies, natural environments, 

economy, and other such factors directly impacting on the general 

populace of the Manila Bay study area can potentially have 

significant effects on the rest of the population of Luzon, and the 

entire country. 

Issues and challenges with the increasing population within Manila 

Bay Area include: 

▪ the adequacy and availability of infrastructure to cope with 

the needs of the increasing population (i.e., roads and 

transportation facilities, water supply and sanitation, energy, 

education facilities, health facilities, solid waste 

management, etc.) 

▪ the capacity of the national and local governments to 

legislate sound law and strictly enforce it. 

 

The increasing population in Manila Bay area suggests that policies 

that incentivize movement outwards NCR must be carefully explored 

to effectively decongest the region and distribute development 

elsewhere within and outside the MBSDMP study area. 

Population Growth 
Figure below shows the population growth rates for the study areas 

Zone 1, Zone 2, and Zone 3, and the regional and national popu-

lation growth rates (PGRs) released by the PSA, for comparison 

purposes. It can be seen that the growth rates are positive but tend 

to slow down over time. Relative to the national PGR, the growth 

rates of Zone 3 are consistently higher owing to the inclusion of a 

bigger portion of Region 4A, which is the largest and the fastest 

growing in the country. Region 4A is also only second to NCR in 

terms of density. Among the regions, NCR’s population growth rate 

is seen to be the slowest, and a plateau may be expected by 2040-

2045, according to the PSA. 

The population of the Manila Bay coastal LGUs, or Zone 1, is 4.13 

million in 2015, of which 2.76 million are in the five cities in NCR. 

Assuming a business-as-usual (BAU) scenario, the total number of 

residents may increase to 7.07 million in 2022, 7.80 million in 

2030, and 8.70 million in 2040. By 2100, the can be as many as 14 

million people living along the coasts of Manila Bay. The LGU with 

the highest population is the City of Manila with 1.78 million or 27% 

of the total Zone 1 population in 2015 However, its annual PGR 

appears to plateau at 0.0% from 2015 to 2020. On the other hand, 

the town of Ternate in the Province of Cavite is lowest with only 

23,167 people or 0.36% of the total Zone 1 population in 2015, but 

annual PGR is at 2%.  

Zone 2, has a total of 23.1 million residents in 2015. With 1.08% 

average annual PGR, the number could grow to 26.1 million in 

2022. By 2030, the total number of people might reach 29.5 million. 

Assuming a business-as-usual scenario, by 2100, 59.1 million 

people will inhabit Zone 2. All 16 cities and the lone municipality of 

NCR, which is Pateros, are included in Zone 2. In 2015, Quezon 

City is the most populated area with 2.94 million inhabitants, 

followed by the City of Manila with 1.78 million people, and 

Caloocan City with 1.58 million. All are in NCR. Meanwhile, the least 

populated is the town of Gen. Emilio Aguinaldo with only 22,220 

people. Norzagaray in Bulacan Province has the  fastest annual 

population growth rate in 2015 at 5%.  
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In the Philippines the growth of the agricultural sector is much less 

than the service and industrial sectors and the number of jobs in 

agriculture is slowly declining. Given the population growth, people 

will, therefore, migrate from the rural areas to urban areas—and 

strong urban growth is expected in the Manila Bay area. 

Main factors that determine attractivity of an area are: 

▪ gravity (people want to live near services and other people); 

▪ jobs must be available; 

▪ land cost and availability; 

▪ zoning earmarked for development and 

▪ accessibility. 

 

The accessibility in an area with traffic jams, like Manila, will be 

important for urban area growth and new infrastructure is planned to 

be built. Regions that are better accessible will grow faster and initial 

development will be along major roads (also known as ribbon 

development). Planned corridors for transport tell the expected 

story: urban area growth will be along main transport corridors in 

northerly and southerly directions. 

 

Population and urban area growth combined with climate change 

will determine the change to the future situation of the Manila Bay. 

The drivers of the land use change and the potential impacts of 

population and urban area growth are illustrated in the figure below. 

Urban area and urban population growth determine the increase in 

waste load to Manila Bay and will require more measures to be 

taken to reduce the waste loads. An increasing population and urban 

area also lead to higher future exposure to natural disasters in terms 

of people and urban area at risk. 

The main factors that influence the demographic movement are: 

▪ future (Luzon) population growth; 

▪ the future number of jobs created (people move to areas 

with jobs); and 

▪ the change in economic structure in Luzon from agricultural 

to more service/industry activities. 

 

 

 

 

Potential impacts of population and urban area growth 
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Main transport corridors between metro regions and (sub)regional centers (LSDF report)  
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Based on the PSA projection the Luzon growth rates (in %) in the 

coming years would be expected to be as follows: 

▪ 1.73 between 2010-2015, 

▪ 1.59 between 2015-2020, 

▪ 1.41 between 2020-2025, 

▪ 1.21 between 2025-2030, 

▪ 1.02 between 2030-2035, 

▪ 0.84 between 2035-2040, and 

▪ 0.65 between 2040-2045. 

 

POPULATION GROWTH PROJECTION 

IN LUZON 
The growth from 2010-2015 has slowed more than expected. With 

the climate change community projections, five (5) Shared Socio-

economic Pathways (SSP) scenarios have been developed as 

reference pathways. This is describing plausible alternative trends in 

the evolution of society and ecosystems over a century timescale, in 

the absence of climate change or climate policies (O’Neill et al., 

2013). The SSP include several baseline worlds because even 

without climate change policies these will lead to very different 

future emissions and global warming. It can be observed that the 

PSA projection matches closely with the climate change SSP2 

projection (a “middle of the road” world with trends following 

historical patterns). 
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 ECONOMIC GROWTH PROJECTION 

BY REGION 
Economic growth has been quite strong in the past years 

(see graphs on the right), but it is unclear if this sustaina-

ble in the long term. The climate change community SSP 

results show a wide band in expectations given different 

future worlds and eventually in all worlds in the long term 

a tendency to decrease is observed in SSP GDP growth 

scenario. 

The available data show that the jobs in agriculture are 

being reduced by about 0.5% annually, while service and 

industrial sector jobs grow at over 3% per year. The latter 

means that in the past more than 50% of GDP growth re-

sulted in job growth (i.e. 2% GDP growth equals at least 

1% jobs growth). 

Jobs Growth (2005-2016, PSA) GDP Growth (2005-2016, PSA) 

Comparison of GDP Growth in Selected Region and the 
Philippines between 1999-2009 and 2011-2016 
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SPATIAL MODEL RESULTS 
The urban area growth is strong and shows that urban area in the Manilla Bay will double somewhere between 2050 and 2055. 

The reference case shows that urban development continues in both southern and northern directions. The northern growth 

follows the transport corridor in the direction of Clark. In the reference case the Manila Bay catchment area population grows 

from 31.4 million in 2015 to 43.7 million in 2040, that is a growth of 40%. With a growth index of 165% by 2040 the urban area 

increase is stronger due to the expected reduction in household size. 

 

2015 URBAN LAND USE FRACTION 2022 URBAN LAND USE FRACTION 
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2030 URBAN LAND USE FRACTION 2040 URBAN LAND USE FRACTION 2055 URBAN LAND USE FRACTION 
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LAND RECLAMATIONS AND THEIR EFFECT OF 

THE DEMOGRAPHIC MOVEMENT 
Land reclamations directly opposite NCR will fill quickly. However, the Northern land reclamations will only fill slowly with people 

and urban area due to the remoteness as can be seen in figures below. The land reclamations will affect demographic movement 

as with these the NCR region has more space to grow and hence it attracts more people (0.7 million more people in the Manila 

Bay catchment by 2055). An overview of the reference and the land reclamations cases is given in Manila Bay Area Results. 
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2015 URBAN LAND USE FRACTION 2022 URBAN LAND USE FRACTION 

Spatial Model Preliminary Results 2015 2022 2030 2040 2055 

Reference Case Population (million) 32.8 36.6 41.2 45.9 50.4 

Land Reclamation Case Population (million) 32.8 36.9 41.6 46.4 51.1 

Reference Case Urban Area Fraction (%) 13.8% 16.3% 19.2% 22.8% 28.0% 

Land Reclamation Case Urban Area Faction (%) 13.8% 16.5% 19.4% 23.0% 28.3% 

MANILA BAY AREA RESULTS 
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2030 URBAN LAND USE FRACTION 2040 URBAN LAND USE FRACTION 2055 URBAN LAND USE FRACTION 

Population Growth of the Manila Bay Area 
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The overall distribution pattern of settlements in the Manila Bay Area 

may be observed through information on the number and location 

of occupied housing units provided in the PSA census reports.  

Across administrative regions, the number of occupied housing 

units in the NCR had been consistently more than those in   

Regions 3 and 4A from 1990 to 2015. In 2015, occupied   housing 

units in the NCR accounted for about 39% of the total in the MBA. It 

is notable that the NCR’s proportionate share of occupied housing 

units in the Manila Bay Area had been reduced from more than 48% 

in 1990. This implies a dispersal of growth to Regions 3 and 4A 

contributing to the NCR’s urban sprawl. 

The number of occupied housing units in the Manila Bay Area had 

been increasing at a rate of about 3.8% per annum from 1990 to 

2015. Region 4A had the fastest growth rate at about 6.1% while 

that of Region III was estimated at 3.3%. These two regions grew 

faster than NCR’s 2.9% in the same period which accounted for the 

reduced share of the latter in terms of total occupied housing units 

in the Manila Bay Area. 

Occupied Housing Units 
The distribution of the total number of housing units illustrates 

centrality towards NCR and where Quezon City, City of Manila, and 

Caloocan City had the most numbers. Outside of NCR, the cities 

with greater numbers of occupied housing units include Antipolo in 

Rizal, and Dasmariñas and Bacoor in Cavite. 

The predominant type of housing in the MBA is the single house 

type. Even within NCR, such type accounted for 57% of total 

occupied housing units in Caloocan City and 52% in Quezon City. 

Proportions are far greater in areas outside of NCR which can reach 

to as high as 95% in Capas, Tarlac and in Guimba, Nueva Ecija.  

It may be observed that the single type is the preferred housing of 

choice which contributes to the expansive growth of settlements 

across the MBA. 
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Informal Settler Families 
The number of Informal Settler Families (ISFs) in the NCR in 2014 

was reported to be more than 580,000 accounting for about 39% of 

the total in the country. In Regions 4A and 3, these were estimated 

to be more than 140,000 and 82,000 respectively. On a country-

wide basis which could be said as representative of the situation in 

these three regions in the MBA, 51% were reported to be living in 

danger areas, 25% in privately-owned lands, and 18% in 

government-owned lands. 

As of the 2nd quarter of 2018, the DILG reported that there were 

nearly 250,000 ISFs living in danger areas in cities and         

municipalities within MBA except for those in the NCR. More than 

51% of these ISFs may be found in Region 4A. The five cities/

municipalities with most numbers are Pandi, Bulacan; Cavite City, 

Cavite; City of Calamba, Laguna; and Cainta and Angono, Rizal. 

Housing Demand 
HOUSING BACKLOG 
Housing backlog comprises doubled-up HHs as of 2015 and 

number of displaced units based on composite estimates on the 

number of ISFs. The total backlog in MB Area is nearly 960,000 

units with NCR accounting for almost 60%.  

The top three provinces with the largest backlogs are Bulacan 

(109,000), Laguna (77,000), and Cavite (73,000). In turn, the five 

cities/municipalities with the largest backlogs include Quezon City 

(219,000), City of Manila (114,000), Pandi Municipality in Bulacan 

(60,000), Pasay City (30,000), and City of Parañaque (25,000). 

 

HOUSES NEEDING UPGRADING 
Estimates on the number of houses that need upgrading are based 

on accessibility to basic services such as electricity for lighting and 

own use faucet as source of water for drinking.  

On the overall, the proportion of HHs in the MB Area who use 

electricity for lighting is more than 97%. The proportion of HHs that 

have their own faucets as source of drinking water is quite low at 

less than 39%. The total number of HHs within MB Area that need 

electricity provision is almost 5 million. NCR accounts for the 

greatest need with a share of more than 34%. At the provincial level, 

the needs are greatest in Cavite (more than 28,000 HHs), Rizal 

(more than 28,000 HHs), and Laguna (almost 23,000 HHs). 
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HOUSING NEEDS DUE TO FUTURE 

HOUSEHOLD FORMATION 
Assuming that the household size recorded in PSA’s 2015 census 

remains constant, the estimated housing needs due to future 

household formation in the MB Area is estimated to be more than 3 

million by 2040. The largest projected need shall be in Region 4A 

which will account for about 50% of total housing needs in the MB 

Area. The three provinces with the greatest housing needs due to 

future HH formation include Cavite (586,000), Rizal (440,000), and 

Laguna (430,000). In terms of cities, the top five in terms of future 

needs are   Quezon City (325,000), Caloocan City (199,000), 

Rodriguez (Montalban) in Rizal Province (134,000), Imus City in 

Cavite Province (134,000), and Antipolo City in Rizal (130,567). 

ESTIMATED TOTAL HOUSING NEEDS 
The estimated total housing needs is about 4 million units which 

comprises housing backlog by 2015 and future HH formation up to 

2040. It is anticipated that the need will be greatest in Region 4A—

accounting for almost 44% of the total. The total number of existing 

units that need upgrading is almost 5 million with the most number 

still in Region 4A. 

Issues and Challenges 
Key issues and concerns regarding the implementation of the 

National Shelter Plan particularly with regard to ISFs have been 

identified in PDP 2017-2022 to include: 

▪ Slow process in land acquisition, licensing, and agency/ 

LGU clearances, among others. 

▪ Weak urban planning and unclear rules among        

government agencies, as well as national and local  policies. 

▪ Limited appropriations for housing which is one of the 

lowest among Southeast Asian countries. 

▪ Institutional limitations among the KSAs. 

 

During a stakeholders’ consultation, issues regarding      

resettlement of ISFs were highlighted. It was mentioned that PPA do 

not have a mandate regarding the resettlement of ISFs. 

HUDCC, on the other hand, can work together with the concerned 

LGU for a resettlement program, however, there has to be a valid 

reason for the proposed relocation. 
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Issue Cited reasons 

Weak enforcement 
and monitoring of 
local land use 
planning & 
standards for 
informal settlements 

▪ Weak technical capability at the local 
level. 

▪ Ineffective planning standards. 

▪ Weak planning for informal settlements. 

▪ Weak review of CLUPs/CDPs by the 
national planning agencies. 

Inadequate, 
unharmonized, and 
unfocused socio-
economic 
development 
policies and 
programs 

▪ Un-sustained efforts on local economic 
growth and job creation. 

▪ Weak coordination among government 
agencies and private sector. 

▪ Lack of targeted programs and social 
protection measures for ISFs. 

▪ Limited investments in education, health 
and human capital. 

Limited access of 
informal settlers to 
and availability of 
affordable housing 
finance 

▪ Low affordable limits of ISFs. 

▪ Low income primary housing mortgages 
are not investable commodities. 

▪ Limited lending facilities and financing 
programs for ISFs. 

▪ Housing microfinance has not achieved 
scale. 

Insufficient supply of 
affordable and 
adequate housing 
for informal settlers 

▪ Unsuitable land use, building 
regulations, and the mismatch of high 
demand, low purchasing power. 

▪ Inadequate supply of new housing units. 

▪ Reduction in housing stock. 

▪ Legal/regulatory and other weaknesses. 

▪ Lack of information/database. 

Unclear delineation 
of accountabilities of 
institutions 

▪ Inefficient and fragmented institutional 
framework for informal settler housing. 

▪ Unintegrated and ineffective policies for 
tackling informal settlements. 

▪ Inadequate financial model. 

▪ Limited staff weaknesses. 
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Provincial Development and Physical Framework Plans. A review of the Provincial Development and 

Physical Framework Plans (PDPFP) reveals the various approaches being used by provincial 

governments in addressing housing concerns. These approaches invariably influence housing 

provision at the city and municipal levels. 

National Informal Settlements Upgrading Strategy 2014-2025 (NISUS 2025). Provide guidance for 

upgrading informal settlements with focus on those located in danger areas. Anchored on 14 guiding 

principles, NISUS 2025 seeks to improve the living conditions of at least one million ISFs by 2025. 

Major on-going programs. Government has several programs that intended to address the provision 

of socialized housing. These include direct housing assistance through the NHA, SHFC, and HDMF 

as well as indirect housing assistance through HLURB’s technical assistance on CLUP preparation, 

and issuance of licenses to sell. 

Socialized Housing 
Government has several programs that intended to address the provision of socialized housing. 

These include direct housing assistance through the NHA, SHFC, and HDMF as well as indirect 

housing assistance through HLURB’s technical assistance on CLUP preparation, and issuance of 

licenses to sell. 

Potential Measures 
LAND SUPPLY FOR HOUSING 
The overall supply of land that may be used for housing  

developments are largely determined by designated residential lands 

provided in the respective zoning ordinances of cities and 

municipalities. This overall supply may further be distinguished 

between (i) lands for open housing and (ii) lands for socialized 

housing. 

The supply of land for open housing development is largely shaped 

by decisions of property owners and by real estate developers. Land 

for socialized housing, on the other hand, is shaped by the balanced 

housing provision of UDHA and designated lands by the national 

government (i.e., NHA and LGUs). The supply of land may further 

be augmented by unlocking privately owned land acquired by 

community groups through the CMP. Information were collected 

from the various Assessor’s Offices in NCR to obtain an inventory of 

possible lands that may be used for socialized housing 

development. 

Plans and Policies 
The National Framework for Physical Planning (NFPP) 2001-2030 

provides the overarching long-term guidance on the planning and 

management of the country’s land and other physical resources.  

AmBisyon 2040. The long term national development vision is 

embodied in Ambisyon 2040. Among the key elements of the vision 

is to have “vibrant, culturally diverse, and resilient communities.” 

Housing and urban development is one of AmBisyon 2040’s priority 

sector. 

Philippine Development Plan 2017-2022. The Philippine Develop-

ment Plan (PDP) 2017-2022 provides the spatial strategy and short 

term associated development targets and strategies towards the 

achievement of AmBisyon 2040. PDP 2017-2022 is a rolling plan 

that will be updated by the end-term of its implementation. 

National Spatial Strategy. The national spatial strategy (NSS) serves 

as the reference for succeeding policies on urban development, 

infrastructure development, disaster mitigation, and environmental 

resource protection and conservation. It provides the key principles 

that shall guide spatial development across the country. 

Regional frameworks. Policies and targets of administrative regions 

within the Manila Bay Region with regard to housing may be 

obtained from the rolling five-year plans prepared by their 

respective Regional Development Councils. These policies and 

targets are directly linked with Ambisyon 2040 and PDP 2017-2022 

and provide more localized guidance to LGUs in terms of setting 

their own housing priorities. 

Key housing 
program 

Highlight description 

Community      

Mortgage Program 

Became government’s banner program for pro-poor and socialized housing. 

Urban informal settlers organize themselves into community-based organizations 

(CBOs) and register as associations of homeowners to access NHMFC financing for 

land acquisition (Phase I), site development (Phase II), and house improvement 

(Phase III). 

High Density    

Housing 
A financing program of SHFC for in-city, near-city or near site housing relocation. 

Localized CMP 
Another financing program of SHFC where local governments can avail of an Omni-

bus Commitment Line (OCL), up to a maximum of PHP50 million, to implement 

priority socialized housing projects. 

HDMF or Pag-IBIG 

Fund 

Provides housing loans for its members to (i) purchase residential lots, (ii) purchase 

lots, (iii) construct or complete residential units, and (iv) purchase newly constructed 

or existing residential units. 

Affordable Housing 

Loan Program 

For minimum wage earners, the program offers subsidized interest rates of 4.5% - 

6.5%, depending on the borrower’s income and loan amount. 

Direct housing  

provision 

NHA continues to implement slum upgrading and its sites and services program as 

well as on developing resettlement sites for government projects and ISFs in danger 

zones and in implementing medium-rise housing. 
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Waste Generation 
Comparative information on projected MSW generation in NCR, 

Region 3, and Region 4A are presented in the estimated and 

projected annual MSW generation graph below. The 2010 values 

are from the National Solid Waste Management Strategy for 2012-

2016, citing the National Solid Waste Management Commission 

(2009) as the primary data source. On the other hand, the 2013 and 

2016 data are taken from the NSWMC Online Database, last updated 

on June 14, 2018. 

It was estimated that in 2018 about 20,586 tons per day of solid 

wastes are being generated within MB Area and a projected increase 

to 32,558 tons per day (11.89 million tons per year) by 2050. 

Pollution brought about by inadequate waste management is a 

major contributor to the water quality of the creeks, estero, rivers 

and the Manila Bay. Domestic, commercial, and industrial activities 

generate solid wastes (i.e., garbage) that enter the Bay directly or via 

river and drainage systems. Wastes can impair ecosystems and 

habitats, deteriorate aesthetics, and pose public health risks (Manila 

Bay Coastal Strategy, 2001). 

Crucial in effective solid waste management (SWM) is waste 

characterization. Waste characterization is conducted to identify the 

constituent materials that comprise the municipal solid waste (MSW) 

stream within the jurisdiction of a local government unit (LGU). 

Typical composition of MSW in the Philippines (2008-2013) is 

52.31% of the waste are biodegradables and 27.78% are 

recyclables. 

Settlements 

Waste 

Typical Composition of MSW in the Philippines 
2008-2013 

Estimated and Projected Annual Municipal Solid Waste 
(MSW) Generation in NCR, Region 3 and Region 4A 
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Management 
LOCAL SOLID WASTE  

MANAGEMENT PLANS 
One hundred sixty-two (or 83%) of the 195 LGUs identified to 

comprise the MBR have duly submitted a 10-year Local SWM Plan 

to the NSWMC. However, only 76 (or 47%) of the submitted plans 

have secured official approval, and 11 (or 7%) of the submissions 

may already be considered obsolete (i.e., submitted before 2008) as 

of this writing. 

MATERIALS RECOVERY FACILITY 
The establishment of a Materials Recovery Facility (MRF) in every 

barangay or cluster of barangays is mandated under the RA 9003 to 

receive, sort, process and store compostable and recyclable 

materials in an efficient and environmentally sound manner, thereby 

reducing the amount of MSW for final disposal. The number of 

operational MRFs in LGUs within the Manila Bay Region and the 

corresponding information on the service coverage are provided in 

the following table. As presented, a total of 1,663 MRFs, serving a 

total of 1,948 barangays, currently operate within the MBR as of 

2018. 

MATERIALS RECOVERY FACILITY 
Additionally, a number of waste-to-energy facilities operating within 

the MBR also contribute to the diversion of mostly biodegradable 

wastes, such as rice husks and hulls and other agricultural by-

products, as well as selected wastes from sanitary landfill facilities 

(SLFs). 

SOLID WASTES DISPOSAL FACILITY 
As of 2018, there are 52 open dumpsites and 16 controlled disposal 

facilities still operating within the MBR alone. Majority (37) of the 

existing open dumpsites are located in Region 3, largely in the 

provinces of Nueva Ecija and Pampanga, while the remaining 15 are 

found in Region 4A, mostly in the provinces of Laguna and Cavite, 

where most of the controlled disposal facilities also operate. 

Conversely, there are no recorded open dumpsites and controlled 

disposal facilities currently in operation in NCR (Metro Manila). 

Waste Diversion 
The PDP 2017-2022 reported an estimated waste diversion rate (or 

the percentage of MSW diverted out of the total generation) for the 

baseline year of 2015 is at 48% for LGUs in Metro Manila and 46% 

in LGUs outside of Metro Manila. The rate is expected to increase to 

80% by year 2022 and be sustained until 2050. It can be noted that 

the target diversion rate is almost equivalent to the percentage of 

MSW with potential for diversion. The equivalent estimation is 

presented in the graph below. 

Waste Disposal 
The following table present the estimated amount of MSW for dis-

posal (i.e., residual and special wastes) in the MB Area. The figures 

are derived from the total MSW generation estimates and the com-

bined share of residual and special materials (i.e., 19.91%) in the 

overall MSW composition in the Philippines. 

Projected Municipal Solid Waste (MSW) Disposal in NCR, 
Region 3 and Region 4A 
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Projected Municipal Solid Waste (MSW) Diversion in NCR, 
Region 3 and Region 4A 
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Sewerage System 
In Metro Manila, there are established sewerage areas operated by 

the two water concessionaires of MWSS. Maynilad Water Services 

Inc. provides sewerage services to its customers in West Manila 

while Manila Water Company Inc. provides the services for East 

Manila. At present, only 7.1% of the population in the Manila Bay 

Region have sewer connections. These areas are in Metro Manila 

and some municipalities in Cavite and Rizal. 

Maynilad has 30 Sewage Treatment Plants (STPs) with a combined 

treatment capacity of 542 MLD while Manila Water has 41 STPs with 

a total capacity of 312 MLD. The location and capacities of the STPs 

owned and operated by Maynilad and Manila Water are shown in 

the following tables. With the existing facilities of Maynilad and 

Manila Water, about 27% of the wastewater generated within the 

Manila Bay Region is being treated. 

Septic Tanks 
Other than the sewerage services, Maynilad and Manila Water also 

offers sanitation services, such as desludging of septic tanks and 

treatment of collected septage, to its customers who are not 

connected to the sewer system. Outside Metro Manila, there are 

also some water districts that provide septic tank desludging 

services to its customers. Other provinces that have septage 

management are Nueva Ecija, Bulacan and Laguna. The collected 

septage are transported to their Septage Treatment Plants (SpTP) for 

proper treatment prior to disposal. 

The current wastewater management within the Manila Bay Area is 

illustrated in the diagram. Sources of wastewater considered are 

from: 

▪ households (domestic), 

▪ commercial/institutional establishments, and 

▪ industries (economic activities). 

 

Wastewater Generation 
It was estimated that 3.1 Million cubic meter of wastewater is being 

generated per day in the MB Area wherein almost 42% is from 

Metro Manila. The volume of wastewater generated depends on the 

population living in the area, activities and the characteristics of the 

location (urban or rural). People in urban areas generally consume 

more water because they have more accessible water supply than 

those living in rural areas. 
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Special waste in Republic Act 9003 includes toxic and hazardous 

wastes generated by households and commercial establishments. 

As mentioned, about 1.93% of the generated municipal solid waste 

in the Philippines may be classified under the special waste 

category. 

The Republic Act No. 6969 (Toxic Substances and Hazardous and 

Nuclear Waste Act of 1990) calls for the regulation of and restriction 

on the importation, manufacture, processing, sale, distribution, use 

and disposal of chemical substances and mixtures that pose risk 

and/or injury to health and to the natural environment. 

The DENR-EMB’s Hazardous Waste Section has finalized its revised 

procedural manual on hazardous waste management and proposes 

that certain hazardous components of any waste stream be properly 

handled according to RA 6969 policies.  

The following tables present distribution within the Manila Bay 

Region of hazardous waste treatment/storage/disposal (TSD) 

facilities and transportation service providers with valid registration 

and accreditation as of 2018 and 2015, respectively. 

Region Province No. of Registered TSD Facilities No. of Accredited Haulers 

NCR Metro Manila 22 51 

3 Aurora 0 0 

Bataan 5 4 

Bulacan 23 20 

Pampanga 5 6 

Tarlac 4 1 

Zambales 1 2 

4A Batangas 0 4 

Cavite 23 21 

Laguna 16 21 

Rizal 2 7 

TOTAL 13 101 137 

Registered Hazardous Waste TSD Facilities and Accredited Waste Transporters 
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For the water customers of Maynilad and Manila Water that do not 

have sewer connections, sanitation services were being offered such 

as desludging of septic tanks and treatment of the collected septage.  

The septage management from these provinces are operated by the 

water districts. It was estimated that by 2022, 80% of the population 

of the provinces with septage management will have their septic 

tanks desludged while for 2030 until 2050, it was assumed to be 

100%. Regular desludging of septic tanks increases the capacity of 

the septic tanks to decrease the BOD content of the wastewater. 

POLLUTANT DISCHARGED 
The computed net BOD and TP pollution load per province in the 

Manila Bay Area is summarized in the following graphs This is the 

amount of the pollutants received by the environment from domestic 

wastewater, considering the treatments prior to the discharge. In 

2018, it was estimated that the annual BOD and TP load discharged 

from domestic wastewater is 371,935 MT/year and 30,100 MT/year, 

respectively, With the existing sewage treatment facilities in MBR, 

about 13% of the BOD load and 8% of the TP load generated were 

reduced in 2018. Total BOD load discharged in 2022, 2040 and 

2050 are estimated to be 352, 262 MT/year, 409,693 MT/yr and 

499,786 MT/yr, respectively, while for TP load are 27,257 MT/yr, 

30,038 MT/yr and 34,272 MT/yr, respectively. And with the plans of 

increasing the sewerage connections and septic tanks within MBR, 

the BOD and TP load can be reduced by 35% in 2050. 

Metro Manila was observed to be the highest contributor on the 

total BOD and TP load discharged. However, there will be a high 

decrease of BOD and TP load from Metro Manila starting 2030 

because of the 100% sewer coverage target of Maynilad and Manila 

Water. The higher the number of sewer connections, the greater the 

reduction of the BOD generated thus, the BOD discharged 

decreases. 

Agricultural Load 
The BOD pollution load from agricultural run-off was computed per 

watershed in the Manila Bay using the unit factor 2,459.6 kg-BOD/

km2/yr.  

Mass pollution load in terms of Biological Oxygen Demand (BOD) 

and total phosphorus from major wastewater discharges in the 

Manila Bay were estimated. The major sources considered were 

from domestic, agricultural and industrial. Total BOD and total 

phosphorus pollution loads generated and discharged from these 

sources were computed per province within the Manila Bay Region 

and projected for 2022, 2030, 2040 and 2050.  

Domestic Pollution Load  
POLLUTANT GENERATION 
The pollution load from domestic wastewater was computed based 

on the population. The BOD load production per capita used was 10 

g-BOD/capita/day for grey water and 20 g-BOD/capita/day for black 

water. For total phosphorus (TP), waste production rate used was 

1.5 g TP/capita/day for grey water and 0.8 g TP/capita/day for 

blackwater. 

The computed BOD and total phosphorus pollution load generated 

are summarized in the tables below. Metro Manila is the highest 

generator of the pollutants in MB Area. This is because the pollution 

load generation is directly proportional to the population living in 

the area. The more urbanized the area, the greater the pollution load 

generation. 

POLLUTANT REDUCTION 
The load of BOD and TP from the domestic wastewater can be 

reduced by treating the wastewater prior to discharge. 

For the population that is covered by a sewerage system, reduction 

of 95% was assumed. Maynilad and Manila Water offer sewerage 

treatment services to its water customers. The population with sewer 

connections were projected based on the target percent sewer 

coverage of the two water concessionaires in their service areas. By 

2037, 100% sewer coverage was aimed by both the sewerage 

service providers. 

For population that is served by septic tanks as pre-treatment of 

wastewater prior to discharge, a reduction of 30% was estimated if 

the septic tanks are covered by septage desludging and treatment 

while 10% reduction if not. It was projected that every year, the 

population with septic tank increases by 1% until all reaches 100% 

by 2040. 
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Sanitation Service Providers  Service Areas Total SPTP Capacity (m3/day) 

Maynilad Water Services In. West Zone of Metro Manila, Province of Cavite 970 

Manila Water Corporation Inc East Zone of Metro Manila, Province of Rizal 1,400 

Laguna Water District Biñan, Sta. Rosa and Cabuyao in Laguna 420 

Baliwag Water District Baliuag, Bulacan 30 

Cabanatuan Water District Cabanatuan, Nueva Ecija 50 

Meycauayan Water District Meycauayan 30 

San Jose del Monte Water District San Jose del Monte City 60 

Primewater Angeles City ~ 

Septage Management in Manila Bay Region 

BOD Generation in the MBR Area BOD Discharged in the MBR Area 

Total Phosphorus Generatedin the MBR Area Total Phosphorus Discharged in the MBR Area 
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National Capital Region  
NCR consistently has accounted for the largest share of the 

country’s GDP at 36.4% in 2017, and has the highest per capita 

GRDP at PhP 244,253 in 2017, which is nearly three times the 

national average. The services sector in NCR contributes the largest 

share to the regional economy by 80% in the last three years. Trade 

and real estate are the key contributors to the GVA of the services 

sector. With modern technology and facilities available in the capital, 

the NCR is still the dominant location for major trading and real 

estate development. Because of the concentration of investments 

and attention over time, the capital region is also the most 

congested, with 12.88 million residents, and swelling during day 

with an additional (unofficial) estimate of about 30% coming from 

the adjacent provinces of Regions 3 and 4A. The NCR is often 

depicted as overcrowded, with booming business districts in Makati 

and Pasig, and impoverished communities in the fringes. 

 

 

 

 

 

 

 

 

 

 

 

 

The Philippines is one of the fastest growing economies in the 

world. In a ranking of countries based on the World Bank-

International Monetary Fund (WB-IMF) World Economic Outlook 

Database of real gross domestic product (GDP) growth rates, the 

country is 17th with 6.7% in 2017. 

Consistent growth was posted from 2015 to 2017, with NCR leading 

at PhP 2.77 trillion in 2015 to PhP 3.16 trillion in 2017. Region 4A 

comes in second with PhP 1.30 trillion in 2015 to PhP 1.456 trillion 

in 2017. Region 3, also known as the country’s rice granary, 

contributed PhP 704 billion in 2015 which grew to PhP 844 billion 

in 2017. Among the three regions, Region 3 has the fastest 

economic growth rate at 9.3% in 2017. Graphs below present the 

gross regional domestic product (GRDP) in constant 2000 prices of 

the three regions in the last three years, in comparison to the 

country’s GDP. The three regions, with a combined output 

comprising of about 63% of the total national income, have been the 

major contributors to the country’s GDP. This underscores the 

importance of the MB Area to the national economy.  
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Comparison of Philippines’ GDP against GRDPs of NCR, Region 3 and Region 4A in 2015-2017 at Constant Prices 
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ecological quality and prospect for economic growth of the Manila 

Bay study area. A basic assessment of the financial performance of 

the LGUs is thus an essential starting point in understanding where 

LGUs can positively influence the development of Manila Bay by 

improving the local economies. 

LOCALLY SOURCED INCOMES AND 

IRA DEPENDENCE  
Local government units (LGUs) are classified according to income 

classes. The latest classification was in 2010. Income classes are 

important in the sense that these serve as basis for fixing the maxi-

mum tax ceilings imposable by LGUs, for determining administrative 

statutory aids, financial grants and other forms of assistance to local 

governments, and for the implementation of salary laws and 

administrative issuances on allowances and emoluments that local 

government officials and personnel may be entitled to. The 

definition of the income classes is provided in EO No. 249, dated 

July 25, 1987 or “Providing for a New Income Classification of 

Provinces, Cities and Municipalities, and for Other Purposes”. There 

are six income classes, with the 6th income class as the lowest. 

The MBSDMP area comprises of 192 city and municipal LGUs, and 

11 provinces from NCR, Region 3 and Region 4A. Of these, 51% 

have an income classification of 1st class (over PhP 30 million 

average annual income for cities and provinces, over PhP 15 million 

pesos for municipalities). There are 5% with the 5th income 

classification (PhP 5 million to 10 million annual income for cities 

and provinces, PhP 1 million to PhP 3 million annual income for 

municipalities). There are no LGUs with the a 6th income 

classification. The Cities of Manila and Quezon are classified as 

Special. 

Using data from the Bureau of Local Government Finance (BLGF), it 

was seen that most LGUs in the Manila Bay influence area are 50% 

to 90% dependent on their share from the national government 

when funding local projects. About 6% is over 91% dependent, 

which means the LGU is only able to generate less than 10% of its 

total income. Only a handful are less than 50% IRA-dependent. The 

City of Makati is the best performer, being able to generate by itself 

93% of its total income in the last three years. 

LGUs can generate its own revenues through tax and non-tax 

revenues as provided by law. While some have exhibited innovative 

ways in which they can create income to fund their own projects, a 

significant number still need to break away from the common 

practice of being highly dependent on the national government. By 

increasing own source income, LGUs can boost local economic 

growth. Good performing projects as public markets and 

slaughterhouse which are supposed to be self-liquidating should be 

able to fund for their operations. This way, the LGUs’ incomes can 

be distributed among its many other important sectors that are non-

income generating but are nonetheless essential in the local 

economy such as education, health and the general welfare. 

Region 3 
Region 3 positions itself as a natural magnet from congested NCR—

with prospects for more aggressive growth due to its geographic 

advantage and current infrastructure in place. Region 3 is home to 

the nearest international gateway to the capital with Clark Interna-

tional Airport in Pampanga continuously expanding and improving 

its operations to accommodate a constantly increasing demand for 

air transport. Over the last four years, the regional economy has 

been growing at a CAGR of 6%. In 2017, it posted the 3rd highest 

in the country at 9.3%. Industry is the main contributor to its GRDP, 

accounting 46%, while services accounted for 39%. Central Luzon 

is dubbed as the country’s rice granary, but the agriculture sector 

has accounted for only 16% of the regional income, from 2014 to 

2017. According to a report from the PSA, land devoted to agricul-

ture has significantly declined over the years, from 632,493 hectares 

in 1991 to 552,104 hectares in 2002. While more recent and telling 

data is ideal for an interesting assessment of the agriculture sector, 

it is clear that investments have shifted from agriculture to the 

industry and services sectors, depicting a regional industrialization 

over the last three decades.   

Region 4A 
Out of the 74 manufacturing economic zones in the country, 35 or 

47% is located in Region 4A according to the Philippine Economic 

Zone Authority (PEZA). Because of this, the region has been the 

second biggest contributor to the national economy at 17% of the 

GDP. The industry sector is a major influencer of the regional eco-

nomy, accounting for 62% of the GRDP in the last five years. The 

CAGR of the GRDP was calculated to be 4.46%, with the 2017 

growth rate posting 6.7%. International locators involved in light-to-

medium industry and manufacturing operations continue to set up 

business in the industrial estates which enable companies to benefit 

from fiscal and non-fiscal incentives. Cavite is densely industrializ-

ed, currently hosting 12 industrial estates and economic zones. 

Laguna has long been hosting the bulk of automotive manufactu-

ring, and some of the oldest industrial estates. Batangas currently 

has nine operating manufacturing-oriented industrial estates.  

CALABARZON has become a primary destination for real estate 

investment, with most developers aggressively expanding projects 

across the region. The provinces of Cavite, Laguna and Rizal are 

immediate neighbours to NCR. These provinces are also home to 

some of the county’s popular tourist destination. Because of the 

high rates of industrialization, the prime tourist destinations, and its 

accessibility to Metro Manila, higher-income households have 

created a demand for prime housing and leasing in the region.  

LGUs Financial Performance 
The role of the local government units (LGUs) cannot be ignored in 

the MBSDMP planning process. LGUs directly influence the 
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At the LGU level, there is a high IRA-dependency among LGUs, 

locally-sourced revenue generation continues to be mediocre, and 

there is an aversion from borrowing and utilizing available financing 

assistance to fund local projects. 

Potential Measures  
At the regional economy level: 

▪ Policies that would encourage investments in areas outside 

of NCR and outside regional centers to distribute 

opportunities for employment. 

▪ Explore public infrastructure spending, and re-allocate 

budget that enhance agricultural modernization and 

productivity, such as on technology and post harvest 

facilities. 

 

 At the LGU level: 

▪ Together with LGUs, economic planners must explore 

innovations in tax and non-tax revenue generations. 

▪ Explore ways that would motivate LGUs to take advantage of 

available funding to support local development project.   

ADVANCING LOCAL DEVELOPMENT 

THRU BORROWING 
Various financing windows are available to LGUs to advance local 

development without putting too much burden on its limited 

financial resources. 

Using the 2015 to 2017 data from the BLGF, the net indicative 

borrowing capacities of all the LGUs in the Manila Bay study area 

were calculated. The calculation was based on the 3-year annual 

regular income, debt service for the year and an annuity factor of 

4.21 based on a sample 6% interest rate at 5 years repayment 

period. 

All LGUs in the Manila Bay study area have positive borrowing 

capacities. Quezon City has the highest indicative borrowing 

capacity at PhP 15.5 billion.  

Based on the financial records obtained from the BLGF, many LGUs 

are still risk averse when it comes to borrowing, and thus has no 

debt service budgeted in the last three years. Many have also 

exhibited positive net incomes at the end of the fiscal year. At the 

household level, such case is ideal. However, in local governance, 

budgets are created to be spent for projects that are meant to 

bolster development. At the end of a fiscal year, savings meant 

some of the expenditure items were not paid. Or, activities were not 

conducted. 

It is important for LGUs to look at borrowing as a means of revving 

economic growth by investing on projects now that would benefit its 

constituents over time.  

Issues and Challenges 
At the regional economy level, there is disparity in income 

distribution in core urban areas. Food security is a current major 

issue, including investments on modern technology. Post-harvest 

facilities to improve agricultural productivity remains to be seen in 

Regions 3 and 4A where there is potential to further agricultural 

productivity despite lesser land area is very high. 

Indicative Borrowing Capacity of LGUs (in Php million) 
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POVERTY THRESHOLD 
The monthly poverty threshold in 2015 for the MB Area ranged from 

PhP 10,285 (Pangasinan) to PhP 13,340 (Zambales) while the 

national poverty threshold stood at PhP 10,969. All of the provinces 

within the Manila Bay area registered poverty thresholds higher than 

the national average, except for Pangasinan, Quezon, Aurora, 

Batangas, and Laguna. Zambales registered the highest threshold 

followed by Cavite, NCR, and Bataan. Provinces with high poverty 

threshold levels reflect the high costs of living in these areas. 

POVERTY INCIDENCE 
The national poverty incidence of 21.1 in 2015 was much higher 

than those in the MB Area, with the exception of Aurora (25.8), 

Nueva Ecija (24.6), and Quezon (22.3). The lowest incidence was 

registered in NCR (4.5), Pampanga (5.2), and Bulacan and Laguna 

(both at 5.9). 

Poverty incidence in the MB Area has generally increased from 

2006 to 2015, except for Bulacan (6.8 in 2006 to 5.9% in 2015), 

Nueva Ecija (26.3 to 24.6%), and Bataan (9.4 to 7.8%).  

  

 

Income and Expenditures 
Family Income and Expenditures Survey (FIES) results showed that 

the average annual family income of Filipino families was approxi-

mately PhP 267,000 in Year 2015. In comparison, the average 

annual family expenditure for the same year was PhP 215,000. 

Thus, Filipino families has average savings of PhP 52,000 in a year. 

Adjusting for the inflation for the two reference years using the 2006 

prices, the average annual family income in 2015 is valued at PhP 

189,000, while the average annual family expenditure is valued at 

PhP 152,000. All regions showed increases in the average annual 

family income at 2015 prices. Families in the National Capital 

Region (NCR), had the highest average annual family income for 

both years at PhP 425,000 in 2015 and PhP 379,000 in 2012. 

Poverty 
Poverty is mainly measured by poverty incidence which is the 

percentage of population whose incomes are below the poverty 

threshold. Set per province, poverty threshold, meanwhile, is the 

minimum income for a family of five to be able to eat, have shelter, 

travel, buy medicine, or go to school, among other life necessities.  
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Average Income, Expenditure, and Savings of Families, at Current Prices in 2012 and 2015. 

Region 
2015 (in thousand pesos) 2012 (in thousand pesos) 

Income Expenditure Savings Income Expenditure Savings 

Philippines 267 215 52 235 193 42 

National Capital Region 425 349 76 379 325 54 

Region 1 - Ilocos 238 182 56 204 159 45 

Region 2 - Cagayan Valley 237 162 75 195 140 55 

Region 3 - Central Luzon 299 239 60 259 211 48 

Region 4A - CALABARZON 312 269 43 284 243 41 
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Labor and Employment 
LABOR FORCE 
Referred as the population from 15 years old and over who 

contribute to the production of goods and services in the country, 

the labor force in the Philippines, NCR, and Region 3 increased in 

2016 but decreased in 2017. Region 4A, on the other hand, showed 

steady increase from 2015 to 2017. Persons not in the labor force 

increased for the whole country for the period 2015 to 2017.  

LABOR FORCE PARTICIPATION RATE 
The labor force participation rate (LFPR) (proportion of labor force 

to the population from 15 years and over) increased for the period 

2015 to 2016 but declined in 2017 for whole country. 

EMPLOYMENT RATE 
Employment rate is the proportion of employed persons to the total 

labor force. Employment rate in the Philippines, NCR, and Region 1 

decreased in 2017 while increased in Region 4A. Employment rates 

in Regions 2 and 3 were almost steady.  

UNDEREMPLOYMENT RATE 
The underemployment rate refers to the proportion of 

underemployed persons to total employed persons. Underemployed 

persons are employed persons who expressed the desire to have 

additional hours of work in their present job or in an additional job, 

or to have a new job with longer working hours. Underemployment 

rates increased in NCR, Region 1, 2, and declined in the 

Philippines, Regions 3 and 4A.  

UNEMPLOYMENT RATE 
Unemployment rate refers to the proportion of unemployed persons 

to the total number of persons in the labor force. It includes all 

persons who are 15 years old and over as of their last birthday and 

are reported as without work (i.e., had no job or business) and 

currently available for work (i.e., were available and willing to take 

up work in paid employment or self employment, and/or would be 

available and willing to take up work in paid employment or self 

employment), and seeking work. Unemployment rates for the 

reference period declined from 2015 to 2016 and increased in 2017 

for Philippines, NCR, and Region 1 and remained almost steady in 

Regions 2 and 3. 
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▪ High and persistent levels of inequality (incomes and 

assets), which dampen the positive impacts of economic 

expansion; and  

▪ Recurrent shocks and exposure to risks such as         

economic crisis, conflicts, and natural disasters. 

 

Despite fast economic growth in the country in recent years, 

unemployment remains a problem. Challenges include: 

▪ Creation of enough jobs to keep pace with a           

continuously growing population; 

▪ Matching of jobs to the skills and educational          

background of workers; and 

▪ Policy environment to attract more domestic and foreign 

investments that would stimulate the demand for labor.   

Gini Coefficient 
The Gini Coefficient is a measure of income inequality within a 

population and ranges from 0 to 1, with 0 indicating perfect income 

equality among families, while a value of 1 indicates absolute 

income inequality. The Gini Coefficients for the Manila Bay area in 

2015 showed lower figures compared to the 2012 figures, indicating 

an improvement of the income distribution among families. All of 

the regions (NCR, Central Luzon, and CALABARZON) also had 

better Gini Coefficients compared to the national figure. 

Issues and Challenges 
Poverty is often attributed to the following factors: 

▪ Low to moderate economic growth for the past 40 years;  

▪ Low growth elasticity of poverty reduction;  

▪ Weakness in employment generation and the quality of jobs 

generated;  

▪ Failure to fully develop the agriculture sector;  

▪ High inflation during crisis periods;  

▪ High levels of population growth;  

 

Source: Philippine Statistics Authority, 2015-2017  Labor Force Surveys  

Labor Force Participation, Employment, Unemployment and Underemployment Rates, by Region:  2015, 2016, 2017 

2015 2016 2017 
 

Philippines NCR R-III R-IVA Philippines NCR R-III R-IVA Philippines NCR R-III R-IVA 

Household Population 15 Years Old & Over 64,936 8,251 7,282 8,576 68,125 8,919 7,555 9,539 69,896 9,088 7,753 9,787 

Labor Force 41,345 5,193 4,476 5,528 43,361 5,613 4,693 6,125 42,800 5,552 4,548 6,235 

     Employed 38,741 4,752 4,126 5,085 40,998 5,239 4,383 5,687 40,335 5,141 4,247 5,800 

     Underemployed 7,180 474 555 925 7,478 458 706 887 6,506 479 485 810 

     Unemployed 2,602 441 350 444 2,363 374 310 438 2,441 411 302 435 

Not in Labor Force 23,591 3,058 2,806 3,048 24,950 3,306 2,862 3,413 27,096 3,536 3,204 3,552 

Labor Force Participation Rate (%) 63.7 62.9 61.5 64.5 63.4 62.9 62.1 64.2 61.2 61.1 58.7 63.7 

Employment Rate (%) 93.7 91.5 92.2 92 94.5 93.3 93.4 92.8 94.3 92.6 93.4 93 

Underemployment Rate (%) 18.5 10 13.5 18.2 18.3 8.7 16.1 15.6 16.1 9.3 11.4 14 

Unemployment Rate (%) 6.3 8.5 7.8 8 5.5 6.7 6.6 7.2 5.7 7.4 6.6 7 



Schools 
In school year (SY)  2016-2017, the total number of elementary 

schools nationwide was 50,525 where 38,845 (77%) are public 

schools and 11,680 (23%) private schools. A total of 12,331 (24%) 

are located in NCR, Region 3 and Region 4A. About 16% of the 

elementary public schools in the country are found in NCR, Region 

3 and Region 4A while about 52% of the private schools in the 

country are located in NCR, Region 3 and Region 4A. 

Similarly in SY 2016-2017, the total number of secondary schools 

nationwide was 14,375 where 8,440 (59%) are public schools and 

5,935 (41%) private schools. A total of 4,721 (33% of the total 

public and private secondary schools) were located in NCR, Region 

3 and Region 4A. The aggregate number of secondary public 

schools for NCR, Region 3 and Region I4A comprised about 20% of 

the national total while the aggregate number of private secondary 

schools for the three regions comprised 52% of the national total. 
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NCR has the least number of public elementary and secondary 

schools but has the second highest number of private elementary 

and secondary schools among the 17 regions. 

Enrolment 
For the SY 2017-2018, the aggregate number of elementary 

students in NCR, Region 3 and Region 4A was 5,462,168 which is 

35% of the national total enrolment (52% are males and 48% are 

females). The percentage of elementary students in public schools 

are 79% in NCR, 85% in Region 4A, and 88% in Region 3. The rest 

are enrolled in private elementary schools. 

The total number of secondary students in NCR, Region 3 and 

Region 4A was 3,934,309 which is 37% of the national total 

enrolment for high school (49% were males while 51% were 

females). The percentage of high school students enrolled in public 

schools are 75% in NCR, 77% in Region 4A, and 80% in Region 3. 

The rest are enrolled in private high schools. 

Net Enrolment Ratio 
Net Enrolment Ratio (also referred to as Participation Ratio) is the 

rate of the enrolment for the age group corresponding to the official 

school age in the elementary/secondary level to the population of 

the same age group in a given year. 

From SY 2015-2016 to SY 2017-2018, there has been an  increase 

in all 3 regions in participation rate for both male and female in 

kindergarten, elementary and junior high school. There has likewise 

been an increase in participation rate for both male and female from 

SY 2016-2017 to SY 2017-2018 in senior high school. It should be 

noted that the participation rate of NCR for kinder and elementary 

levels had consistently been lower than the national rate in the past 

3 school years. In contrast, Region 3 had been consistently higher 

than the national rate during the same period. Region 4A, on the 

other hand, registered lower rates than the national only in SY 2015

-2016 in kinder and elementary levels and SY 2016-2017 in kinder. 

Participation rates in junior and senior high schools of the three 

regions have been consistently higher than the national rates. At the 

national level as well as in the three regions, in all school years and 

in all grade levels the female participation rates were higher than the 

male, except for SY 2016-2017 at the kinder level. From kinder-

garten to elementary, participation rates increased while from 

elementary through to junior high school and on to senior high 

school, participation rates decreased. 

School Leaver Rate 
School Leaver Rate is the percentage of pupils/students who leave 

school during the year for any reason as well as those who 

complete the previous grade/year level but fail to enroll in the next 
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grade/year level the following school year to the total number of 

pupils/students enrolled during the previous school year. There are 

more male than female school leavers at both elementary and junior 

high school levels in all three regions in SY 2015-2016 as well as in 

SY 2016-2017. 

All three regions had lower school leaver rates than the national 

rates in the two succeeding school years both in elementary and 

junior high school levels, except for Region 3 junior high school 

which registered a higher rate (7%) than the national rate of 6.62%. 

School leaver rates have decreased overall from SY 2015-2016 to 

SY 2016-2017 except for elementary level in NCR which increased 

slightly from 2.05% to 2.82%.  

Causes of Drop Outs Elementary 
In SY 2015-2016, the total number of drop-outs in NCR was 

25,710; Region 3 had 23,117; and Region 4A had 44,867. About 62

-65% were male while 35-38% were female.  

In SY 2016-2017, the total number of dropouts decreased in NCR 

to 20,160; Region 3 to 19,492; and Region 4A has 37,305. Of these 

numbers, 61-65% were male while 35-39% were female.  

Grade 1 had the highest number of dropouts accounting for about 

23% of the total number of dropouts. This was followed by 

Kindergarten at 18%, then by Grade 2 at 13%.  Drop-out rate of 

learners with exceptionalities had been about 0.04%. With some 

minor differences in ranking for Grades 2-4, the same pattern was 

observed in the 2 school years.  

The five major causes of dropping out by rank were as follows:  

▪ family problems/feuds;  

▪ distance between home and school;  

▪ parents’ attitude toward schooling;  

▪ lack of interest/distractions; and  

▪ illness.  

Family problems/feuds and lack of interest/distractions persisted 

from kindergarten to Grade 6. On the other hand, distance between 

home and school, parents’ attitude toward schooling and illness 

became less of a cause for dropping out as the learner moved up 

the grade levels. 

Two causes of dropping out that surfaced in the public upper 

elementary grade levels but did not surface in private schools were:  

▪ the learner had to take care of siblings, and  

▪ child labor or learner had to work/help earn living for the 

family 

The same pattern in NCR had been observed in Region 3 and 

Region 4A except that Kindergarten registered the highest number 

of dropouts instead of Grade 1. Dropping out due to calamities/

disasters only comprised less than 1% in both school years. 
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Junior High School 
In SY 2015-2016, the total number of drop-outs in NCR was 

22,543; Region 3 had 24,081; and Region 4A had 37,209. About    

63-67% were male while 33-37% were female. 

In SY 2016-2017, the total number of dropouts decreased in NCR 

to 17,093; Region 3 to 20,224; and Region 4A to 31,834. Of these 

numbers, 62-66% were male while 34-38% were female. 

For all three regions, in both 2 school years of public junior high 

schools, the highest number of dropouts was in Grade 7. The 

number decreased as learners moved towards the higher grade 

levels. The pattern was different in private schools, i.e., Grade 9 had 

the highest number of dropouts, followed by Grade 8, the Grade 10, 

with Grade 7 registering the highest number of dropouts. 

In all three regions, in both public and private junior high schools, 

in the 2 school years, the number one cause of dropping out was 

family problem/feud, except for NCR private schools in SY 2016-

2017 wherein the number one cause was distance of home from 

school. Ranked number 2, 3 or 4 causes were lack of interest/

distractions; illness; and distance of home from school. Ranked 

number 5 cause among public schools was child labor while among    

private schools, it was poor academic performance except for 

Region 4A where number 5 was peer influence. 

As in the case of the elementary level, dropping out due to   

calamities/disasters only comprised less than 1% of the different 

causes in both school years. 

Basic Education Curriculum 
Based on the Science Curriculum Guide, the domains/strands for 

Grades 3-10 are (i) Matter (Properties and Structure of Matter; 

Changes that Matter Undergo); (ii) Living Things and Their 

Environment (Parts and Function: Animal and Plants; Heredity: 

Inheritance and Variation; Biodiversity and Evolution; Ecosystems; 

(iii) Force, Motion and Energy; and (iv) Earth and Space (Geology; 

Meteorology; Astronomy).  

Learning resources for these domains are textbooks and modules 

including supplementary materials. Three of the 17 core subjects in 

Senior High School are related to the concerns under the MBSDMP, 

namely (i) Disaster Readiness and Risk Reduction; (ii) Earth and Life  

Science; and (iii) Earth Science. 

References indicated in the curriculum guide include the following: 

▪ Terminology on Disaster Risk Reduction, United Nations 

International Strategy for Disaster Reduction Geneva,   

Switzerland, 2009. 

▪ Hyogo Framework for Action 2005-2015: Building the   

Resilience of Nations and Communities to Disasters,    
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United Nations International Strategy for Disaster          

Reduction Geneva, Switzerland, 2007. 

▪ Sendai Framework for Disaster Risk Reduction 2015-2030, 

United Nations International Strategy for Disaster Reduction, 

Geneva, Switzerland, 2015. 

 

Gauging from the list of references, there is an opportunity to 

develop more learning resources to complement existing ones. The 

DepEd expressed willingness to co-develop modules that would 

help in further developing the knowledge, skills and attitude of the 

learners relevant to the sustainable development of Manila Bay. The 

modules may eventually serve as a model for other regions in the 

country. 

It was recently announcement that the K-12 curriculum will soon 

undergo a review process. This is an opportunity as well for the 

review of learning resources and strategies related to the six themes 

of MBSDMP. 

Technical-Vocational Education 
Currently, the TESDA offers 294 courses and training    programs 

covering a broad range of skill sets. 

It was raised during one of the stakeholders meeting that economic 

growth should trickle down to the communities. In terms of ISFs - 

no one should be left behind. TESDA can offer aid and scholarships 

to the people that will be affected by developing a curriculum that 

just fit to the needs of the affected people. 

 

 

Issues and Challenges 
SPACE FOR SCHOOL BUILDINGS 
A major issue particularly in the NCR is the availability of buildable 

space for school buildings. This is aggravated by the issue of 

affordability for the LGU of vacant privately-owned land. There are 

likewise the competing priorities for the use of vacant public land. 

Issues on congestion in some schools have been reported. Current 

coping mechanisms are having two (2) shifts in classes and the 

voucher system for learners to study in private schools with 

government support. 

VULNERABLE SCHOOLS 
Two categories of vulnerability used in the assessment are natural 

hazards and human-induced hazards. Natural hazards includes 

drought, earthquake, fire, flood, landslide, storm surge, tropical 

cyclones, tsunami, and volcanic eruption. Human-induced hazards 

include (i) crimes against school heads, learners, teachers, property, 

(ii) hostage-taking within school premises, (iii) kidnapping, (iv) 

bombing and bomb threat, (v) fire, (vi) health threat, (vii) other 

Security Threat as a result of civilian violence, and (viii) structural 

collapse. 

Based on the 12-month data gathered in SY 2017-2018, the top 

three (3) natural hazards that have affected the most number of 

schools were tropical cyclones, floods and  earthquake. On the other 

hand, the top 2 human-induced disasters that have affected a 

greater number of schools were crimes against school property and 

health threat. 
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A number of schools were used as evacuation centers, especially 

from July to December, with the most number used in August-

October. In general, less than 10% of the total  number of schools 

that served as evacuation center were private schools. Exception 

was in NCR during the month of August wherein 34% were private 

schools. According to DepEd, DRRM Coordinators at the Division 

and School levels have already been designated and trained.  

Likewise, School Disaster Risk Reduction and Management Plans 

(SDRRMP) have been formulated by the individual schools. 

TRAINERS TRAINING PROGRAMS 
Some trainers have been recruited as teachers in both public and 

private schools particularly in Senior High Schools. A way forward is 

the identification and development of new training programs and 

courses on specific knowledge and skills that will be required in the 

achievement of sustainable development of Manila Bay. 



Mortality Rate 
Mortality rate in the Manila Bay area ranged from 5.9% in NCR, 4.1 

in Region 3, and 3.8 in Region 4A compared to the country’s 4.4%. 

Death rate (per 1,000 population) was highest in Marikina City 

(10.0), Manila City (10.2), and Quezon City (7.0).   

Infant death rate (per 1,000 livebirths) was registered at 13.7 in 

NCR, 5.7 in Central Luzon, and 8.7 in CALABARZON. Among NCR 

LGUs, infant death rate was highest in Marikina (24.9) and Quezon 

City (17.6).  

Maternal death rate (per 100,000 population) was 45 in NCR, 65.8 

in Central Luzon, and 56.3 in CALABARZON, and 208 in Bulacan.  

The highest maternal death rate was in Bulacan followed by Laguna 

(108.4). 

Health Facilities 
The presence of adequate and efficient health facilities can 

contribute to the improvement in the physical and mental health of 

the population. According to online health facilities database of the 

Department of Health (DOH), these facilities are classified as 

hospitals (private and public), barangay health stations, birthing 

homes, drug abuse and rehabilitation, infirmary, rural health unit, 

social-hygiene clinic, and psychiatric care facilities. 

In the Manila Bay Area, a total of 7,411 health facilities catering to 

the 38.2 million population. In Region 3, there is a total of 2,752 

health facilities, most of which are in Bulacan, the province within 

the region that has the largest population (3.29 million). Bulacan is 

also the only province area that has psychiatric facilities, while the 

province of Aurora has the least number of private and public 

hospitals out of all the provinces in the MBA. For Region 4A, there 

is a total of 4,539 health facilities, most of which are in the province 

of Cavite. Among the three regions in the MBA, Region 4A has the 

largest population (14.15 million) and also has the greatest number 

of health facilities (940). In NCR, there is a total of 860 health 

facilities and the region with the highest number of social-hygiene 

clinic. 
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Based on the provincial level data provided per health facilities type 

by DOH, NCR has the highest number of hospitals (206), Bulacan in 

Region 3 (74), and Batangas in Region 4A. For birthing homes, all 

provinces contain more than 1, except for the province of Aurora. 

Drug abuse and rehabilitation centers can also be found in most 

provinces except for the provinces of Aurora, Nueva Ecija, Zambales 

and Quezon. The number of health facilities per region is dependent 

on the population that it will serve; the larger the population, the 

more facilities are needed in order to cater to the need of the 

population to access health services. Other factors such as 

geographic location, morbidity and mortality rate, and other socio-

economic factors may also contribute to the distribution and 

determination of health services and facilities needed for each 

province. 

Health Facilities in Manila Bay Area 

Health Facilities Reg 3 Reg 4A NCR 

Hospitals 197 257 206 

Barangay Health 2,059 2,791 21 

Rural Health Units 282 225 495 

Birthing Homes 278 348 21 

Infirmary 44 34 26 

Drug Abuse and  
Treatment 
Rehabilitation 

8 19 8 

Social Hygiene Clinic 2 5 19 

Psychiatric Care Facility 2 - - 

Total 2,872 3,679 860 
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With the sea as the only means of communication and trade among 

neighboring countries over the last 10 centuries, it was but natural 

for Philippine (PH) coastal, estuarine, riverine/riparian settlements to 

flourish, despite the very obvious danger of invasion and incursions 

by sea. During the more than three centuries of Spanish rule in the 

PH, such settlements became the sites for commerce and the seats 

of governance from which rule over the hinterlands was effected. In 

the case of the Manila Bay, the Intramuros at the southern bank of 

the Pasig River in the City of Manila became the administrative 

center for the entire archipelago. From Intramuros, the interior to 

the east was reachable via the present-day Pasig / San Juan / 

Marikina / Napindan Rivers and the Laguna de Bay (Bai) as well as 

the Dagat-Dagatan area to the north and the Tripa de Gallina to the 

south. The last two, on which banks the smaller inland settlements 

also thrived, later afforded direct links by banca to what is now 

Pampanga Province and the Laguna/Cavite Provinces respectively. 

Connectivity via inland waterways back then (particularly in the 19th 

century) were availed of mostly at daytime due to problems with 

marauders and highwaymen (“tulisanes”) that reportedly launched 

sporadic attacks on night-time travelers who traveled close to land. 

Pre-Spanish historical accounts relate that trade with sailing 

merchants from the Middle East and China flourished in the Manila 

Bay area. There were also accounts of Japanese settlements at the 

coastal and inland waterway sites of Pampanga Province at the time 

of Spanish rule over the islands. At the height of the galleon trade, 

Filipinos built galleons at Canacao Bay (in present-day Cavite City) 

using wood from then lush forests of present-day Cavite Province. 

With the pre-eminence of Cavite in national affairs back then and 

with the seeming lack of settlement activity in the Bataan peninsula, 

the Corregidor Islands that guard the entrance to Manila Bay came 

under permanent Cavite jurisdiction (even if it was much closer to 

Bataan). The foregoing comprise the early beginnings of the  

settlement around the Manila Bay coastline. 
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Cabanatuan City is a 1st class city 
in the province of Nueva Ecija, 

Philippines. Site of "Plaza Lucero" 
and the Cabanatuan Cathedral, 

where General Antonio Luna was 
assassinated. 

Arakyo - komedya in 

Penaranda, Nueva Ecija that 

tells the story of the search for 

the Holy Cross by Queen 

Helena and her son 

Constantine. 

Calumpit is a first class urban 

municipality in the province of 

Bulacan, Philippines. Bagbag 

Bridge was the site of the 

longest battle between the 

Americans and Filipinos. 

Malolos heritage town  
commonly called Camestisuhan 
or Pariancillo District of Malolos 

famous for its collection of 
Spanish and American-Era 

houses and government 
structures. 

Imus is the de jure capital city 

of the province of Cavite in 

the Philippines. Imus was the 

site of two major Katipunero 

victories during the Philippine 

Revolution against Spain. 

Amadeo is a 4th class     
municipality in the province of 

Cavite, the town is best 
known for its Pahimis Festival, 

which showcases the town's 
coffee industry. 
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Obando is a second 
class urban 
municipality in the    
province of Bulacan,           
Philippines. Site of 
The Obando Fertility 
Rites, a dance ritual 
and Catholic  
festival. 

Morong is a 2nd 

class municipality in 

the province of Rizal. 

A popular attraction 

is Spanish-era St. 

Jerome's Parish 

Church. 

Pakil is a 5th class              

municipality in the 

province of Laguna  

and the location of  

the Diocesan Shrine  

of Nuestra Señora  

de los Dolores de 

Turumba that enshrines 

the Our Lady of 

Turumba painting. 
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Ancestral Domain 
Certificate of Ancestral Domain Title (CADT). Refers to a title 

formally recognizing the rights of possession and ownership of 

ICCs/IPs over their ancestral domains identified and delineated in 

accordance with this law. Major Ancestral Lands were identified and 

listed below by the National Commission on Indigenous Peoples 

(NCIP), as of March 2018. 
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Pagsanjan is a 3rd class             
municipality in the pro-
vince of Laguna. For 170 
years (1688–1858), the 
town prospered as the 
commercial, cultural and 
learning center of the 
province. 

Pila is a 3rd class 
municipality in the 

province of Laguna. The 
town is the site of the old 

Saint Anthony of Padua 
Parish Church, the first  
Antonine church in the 

Philippines. 

Municipality of Majayjay is 
a 4th class municipality in 
the province of Laguna. It 
is located at the foot of 
Mount Banahaw. 

Located in Maragondon 

in the province of Cavite, 

Mt. Nagpatong is one of 

the more than 20 peaks 

of the mountain range in       

Maragondon. It’s Andres 

Bonifacio Historical  

Execution Site 

General Trias is a first-
class component city in 
the province of Cavite, 
location of the first up-

rising in Cavite known as 
the "First Cry of Cavite”. 
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Crops  
Data on selected crops from 1990 to 2017 were gathered from PSA, 

such as volume of production and area planted and harvested. In 

general volume of production throughout MBA has shown a 

fluctuating trend from 1990 to 2017 with significant increase in 

years 1995 to 1998, consequently, these are the years where  El 

Niño-Southern Oscillation (ENSO) events took place in Luzon 

affecting mostly Region 3. In terms of area harvested/planted, there 

is a generally increasing trend, evident most especially for palay. 

Below are additional findings for some crops: 

▪ There is significantly increasing volume of production for 

palay (from 2 million MT in 1990 to 3.6 in 2017) despite the 

relatively low increase in area harvested. This indicates that 

yield of palay is increasing.  Major producers of palay 

remains to be provinces in Region 3 with Nueva Ecija as the 

lead, followed by Tarlac. Despite the significant contribution 

of these provinces to palay production, it may be noted that 

there are still large irrigable areas to be developed (57.72% 

for Tarlac, equivalent to 65,178.58 ha; and 29.73%  for 

Nueva Ecija, equivalent to 61,177.76 ha) (NIA, 2017). 

▪ Similarly, production of corn has increased significantly 

(from 175,954 MT in 1990 to 258,289 MT in 2017) despite 

the decrease in area harvested (from 201,080 ha in 1990 to 

51,429 ha in 2017), which also indicates increasing yield. 

The top producer among the provinces is Tarlac, contribu-

ting 35.38% to the total production of Regions 3 and 4A as 

of 2017 (PSA, 2018) 

▪ Coconut production in MBA experienced a slump in 2014 

and is slowing recovering. This is primarily affected by the 

decrease in production in Region 4A provinces due to the 

coconut scale insect (Aspidiotus rigidus) infestation from 

Most of the Manila Bay area is utilized for agriculture, specifically 

the Pampanga river basin and Cavite watershed. These agricultural 

areas throughout the four watersheds are mostly utilized for crops, 

while fishpond areas are relatively higher in Pampanga and Pasig 

river basin (from BSWM as cited in DENR-MBCO, 2015).   

Agricultural areas in MBA is estimated at 0.9 million hectares  

planted to crops such as rice, corn, coconut, mango, sugarcane, 

and other crops such as banana, ampalaya, eggplant, onion, squash, 

stringbeans, tomato, watermelon, cassava, mongo, pineapple and 

cashew. Agricultural areas in Region 3, specifically the Provinces of 

Tarlac, Pampanga, and Nueva Ecija, are mostly planted to rice.  For 

provinces within Region 4A, most agricultural areas are planted to 

coconut, specifically in the provinces of Cavite and Laguna. Data on 

crops planted to agricultural in the provinces of Bulacan, Rizal and 

Metro Manila may need further verification and updating (DENR-

MBCO, 2015).   

Irrigation 
Irrigation data from NIA (2017) revealed that Tarlac are among the 

least serviced areas in terms of remaining irrigable are to be 

developed. However, there may be some discrepancies since the 

estimated total irrigable area are based on slope and not exactly on 

agricultural areas being utilized. Moreover, irrigation services 

(communal irrigation system, private irrigation systems, and other 

government agency-assisted projects) help augment the services in 

areas not covered by national irrigation system.   

 

Agriculture and Livestock 

Description 
Pampanga Bataan Pasig Cavite Total 

Ha % Ha % Ha % Ha % Ha % 

Cropland 559,227 86 40,564 94 77,401 81 136,750 99 813,942 88 

Livestock/Poultry 3,547 1  - - 260 - - - 3,807 - 

Fishpond 89,288 14 2,652 6 17,653 9 1,085 1 110,678 12 

Total 652,062 100 43,216 100 95,314 100 137,835 100 928,427 100 

Agricultural Land Uses by Sub-watershed (2011) 
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In terms of production, the provinces of Bulacan, Tarlac, and Rizal 

produced the largest volume of livestock (in metric tons) from 2011 

to 2014. In 2014, the total livestock production of the MBA is 

estimated at 536,000 MT. In the same year, the province of Bulacan 

produced almost 45% of the total livestock production (241,000 

MT) mostly supplied to markets in Region 3 and NCR Hog industry 

is considered the largest livestock producer valuating 93% of the 

total volume of production with the provinces of Bulacan, Tarlac, 

and Laguna as the top producers for 2014 (DENR-MBCO, 2015).   

Regional GVA 
Noteworthy is the Gross Value Added (GVA) shares of Central 

Luzon and CALABARZON to the national GVA for Agriculture which 

posted an average of 16.22 percent and 10.18 percent respectively. 

The highest among all region. Furthermore, these regions are 

primary watershed and catchment areas of Manila Bay and may 

affect the conditions of the bay area with regards to its development 

practices. On the other hand, NCR shares to GVA in agriculture is at 

around 0.73 percent only, the lowest among regions. This may be 

due to its urbanized and developed condition wherein 

manufacturing, industry and service rather than food production is 

preferred. 

 

2011 to 2014. The decrease in production is significant in 

Batangas (from 125,930 MT in 2011 to 68,371 MT in 2015) 

and Laguna (from 109,186 MT in 2011 to 63,990 MT in 

2015). In terms of area harvested to coconut in the MBA, 

there is a decrease from 115,081 ha in 1990 to 111,760 ha 

in 2017 (PSA, 2018) . 

▪ Coffee, sugarcane and mango are continuously 

experiencing decrease in production in the whole MBA. In 

terms of area planted/harvested, there is a generally no 

change to decreasing trend.  

 

Identified location of livestock areas in the MBA are limited to 

commercial livestock, mostly in the provinces of Bulacan, Tarlac, 

and Rizal. Most of the piggery and poultry farms in Bulacan are in 

San Rafael.  In Tarlac, most of the piggery and poultry farms are 

within Tarlac City. 

 Land Cover for Agricultural Uses (2010) 
2010 Population 

per Census 
Agricultural Land 

to Population Ratio 
Estimated Future Demand 

for Agricultural Land 
Province Annual crops Perennial crops Total Agricultural Land 

Bataan 30,492 25,077 55,569 687,482 0.044 12.37 

Bulacan 90,621 23,164 113,785 2,924,433 0.031 25.70 

Nueva Ecija 288,855 4,993 293,848 1,955,373 0.148 6.65 

Pampanga 107,901 6,044 113,945 2,014,019 0.054 17.68 

Tarlac 149,712 9,324 159,036 1,273,240 0.118 8.01 

Batangas 92,720 129,723 222,443 2,377,395 0.039 10.69 

Cavite 31,924 30,049 61,973 3,090,691 0.010 49.87 

Laguna 31,261 39,239 70,500 2,669,847 0.012 37.87 

Rizal 7,648 8,524 16,172 2,484,840 0.003 153.65 

Total 831,134 276,137 1,107,271 19,477,320   

Average     0.043 17.59 

Estimated ratio of agricultural land to population, Estimated future demand for agricultural land 
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Issues and Challenges 
The issues identified the agricultural sector are based on review of 

related literature. It is essential that these issues be further validated 

as data gathering and stakeholder consultation progress.  

AGRICULTURAL LAND CONVERSION 
Based on latest data from DAR (2016), the provinces of Cavite and 

Laguna ranks 2nd and 3rd, respectively in terms of conversion of 

agricultural lands to other uses (Cavite with 16.85 % and Laguna 

with 14.25% of total area of agricultural lands converted) (Cabrido, 

2018). 

In the province of Cavite, the downward trend in agricultural areas 

were noted from years 2012 to 2016. Generally, the decrease was 

attributed to the conversion of these lands to residential/subdivision 

development and industrial areas, other areas are categorized as 

forest and NPAAD, and some areas are no longer cultivated and 

were used for other purposes (Province of Cavite SEP, 2016). 

Moreover, the irrational land use conversion of prime irrigated and 

irrigable areas, as well as prime agricultural land may have been 

addressed if there is a national land use policy.   

SUSCEPTIBILITY OF AGRICULTURAL 

LANDS TO FLOODING 
Six out of eight provinces in the MBA are included in the top 20 

provinces susceptible to floods, as identified by DENR-MGB.  

Among the provinces identified are Pampanga (1st), Nueva Ecija 

(2nd), Tarlac (4th), Bulacan (6th), Metro Manila (7th), and Bataan 

(16th). (Source: DENR-MGB, 2010 & 2011 cited in PDP 2011-

2016, from Cabrido 2018). In the province of Pampanga, the 

zigzagging fishponds has been attributed to hinder the flow of 

waters during rainy seasons that cause massive flooding in the 

province (Pampanga PDPFP, 2015-2042). In the province of 

Bulacan, agricultural areas in the provinces of Obando, Bulakan, 

Malolos, Paombong and Hagonoy experience flooding caused by 

increasing tides of Manila Bay (Bulacan PDPFP, 2010-2030). 

Agricultural Land Demand 
The ratio of agricultural lands to population gives an idea of the 

prevailing agricultural land allocated per capita. Table on the left 

shows the ratio of land cover devoted to agricultural use based on 

land cover data obtained from NAMRIA (2010) and population per 

2010 census, both at the whole provincial level for provinces 

covered by MBA. The resulting ratio of 0.043 ha/person in terms of 

annual crop area is lower than 0.055 ha/person which is latest PSA 

data on arable land per capital for the whole Philippines in 2015, 

which is also the same with Food and Agricultural Organization 

(FAO) data.  

To estimate the projected demand for agricultural land, the 

computed 2010 ratio of annual crops to population (0.043) shall be 

used to provide a more conservative projection based on lower limit 

value. The said ratio is multiplied by the projected population for the 

Manila Bay Area to arrive at estimated future demand for agricultural 

land. This process is a substitution given the limited data on 

agricultural land use in the Manila Bay Area, the factors that affect 

land use conversion, and demand for other land uses such as 

commercial, residential, roads, among others. This can be further 

refined through stakeholders’ perception of the future needs and 

preferences not only for agricultural lands, but for other land uses 

as well.   

Given the above estimate which assumes a fixed allocation of agri-

cultural land per capita, demand for agricultural land will increase.  

In reality, there is continuous conversion of agricultural land to built

-up uses to accommodate the needs of growing population, 

especially in Regions 3 and 4A.  Most commonly in land use 

planning, agricultural lands are foregone and converted to address 

the needs for housing, commercial and other non-agricultural uses.  

The agricultural lands spared from this conversion are mostly those 

within Strategic Agriculture and Fisheries Development Zones 

(SAFDZ) and Network of Protected Areas and Agro-Industrial 

Development (NPAAD). Hence, diminishing agricultural lands is 

inevitable, however, productivity of these lands can be increased by 

transitioning into high yield crop varieties, high value crops, and 

responsible farming practices. 

 2012 2013 2014 2015 2016 2017 

Philippines 698.98 706.96 718.80 719.74 710.93 739.03 

NCR 5.03 4.76 4.95 5.15 5.28 5.32 

Region 3 102.60 108.16 114.65 115.33 116.08 120.59 

Region 4A 68.67 71.17 70.30 72.13 74.62 74.15 

Gross Value Added (GVA) in Agriculture and Fisheries by Region, Manila Bay Watershed Sub-Region, 2012-2017  

(at constant 2000 prices, in trillions of pesos) 
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SOIL DEGRADATION 
Conventional Farming in a race to close the Food Gap has resorted 

to unsustainable use of fertilizers to sustain yields of new rice 

varieties, on one hand and on the other, the excessive insecticides 

in vegetable growing areas. Decades before, farmers in Central 

Luzon need no more than three bags of fertilizer to get reasonable 

yields. But the recent farming of new High Yielding Varieties some 

farmers have to apply between 10 to 25 bags per hectare to attain 

the genetic potential of the modern rice varieties. Recent mapping of 

soil carbon by the BSWM Researcher showed that the irrigated rice 

lands in upper catchment of Manila Bay and in Central Luzon are 

severely depleted of soil carbon, making it closer to the process of 

desertification that led to the irreversible loss in land productivity in 

the arid and semi-arid region of Africa. (Personal communication 

with Mr Samuel Contreras, Team Leader of Zero Net Land 

Degradation in the Philippines).      

 

 

 

 

SHORTAGE IN WATER ALLOCATION  
A paper by Shah S.H and Zemrifi (2017) which emphasized the 

issue of water allocation during drought and El Niño events where 

Metro Manila is given larger right to water over the irrigation needs 

of rice farmers in Pampanga and Bulacan (Angat irrigation service 

areas). The said paper investigated the effects on irrigation 

allocation from Angat Reservoir “where domestic water use in Metro 

Manila has overtaken regional irrigation as the dominant right-

holder”. The rules that puts high priority for Metro Manila’s water 

demand conflicts with dry spells and affects irrigation security in wet 

and dry seasons. One possible scenario is for the affected rice 

farmers in the Angat Irrigation system where clean drinking water 

are used for Irrigation may have to shift to Irrigated High Value 

Crops during dry months and where feasible develop strategic 

research and demonstration for an Irrigated High Value Rice. Metro 

Manila has become a huge market for high quality fresh farm 

produce and which therefore can become the trigger for change of 

farming system in the Angat Rice Farmers. 

SEDIMENTATION 
In the Province of Pampanga effects of lahar flows to agricultural 

areas along Abacan, Porac, Gumain and Caulaman Rivers and their 

low lying areas can be further explored. It is in these areas that lahar 

from Mt. Pinatubo heavily flows, draining to Manila Bay (Pampanga 

PDPFP, 2015-2042). 

POLLUTANT LOADING  
The Bureau of Soils and Water Management (BSWM) conducted in 

2012 the technical assessment of non-point source pollution from 

croplands into the Manila Bay in compliance to Supreme Court Final 

Order for the Manila Bay clean-up, rehabilitation, restoration (Samar, 

2012). The study used the watershed approach for 18 sub-

watersheds in the Pampanga River Basin, Bataan Watershed, Cavite 

Watershed and Pasig River basin.  A key result is the nutrient 

loading from chemical fertilizers in rice and corn croplands 

fertilization. The aggregate N used is estimated at 52,102 metric 

tons where 51 percent of N was loaded to the environment. From 

this amount, 482 to 6,264 metric tons were lost as surface run-off 

from rice cultivation. In terms of pesticide residue, the water and soil 

samples (comprising rice, corn, sugarcane and coconut areas) 

resulted in levels which pose no danger to life.  

Shortage in water during drought and El Niño  
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NGA-Initiated Projects 
SOIL CONSERVATION  

TECHNO-DEMO FARMS 
As of 2017, the Bureau of Soils and Water Management (BSWM) 

has established 22 techno-demo farms in different sites with a total 

area of 816 hectares. Soil conservation techno-demo farms being 

implemented by BSWM as of 2017 are mostly applicable to upland 

areas. These Sustainable Land Management (SLM) technologies 

can be adopted by DENR-FMB for replication and scaling-up in their 

Community-Based Forest Management (CBFM) areas. The 

estimated average cost  per hectare of the recommended upland 

SLM technologies is PhP 85,000. Manila Bay Area Provinces 

covered by this project are Bulacan, Bataan, Nueva Ecija, Laguna, 

Cavite and Rizal.   

PCIC INSURANCE PROGRAM  
This program of the Philippine Crop Insurance Corporation (PCIC) 

are classified into: rice, corn, high value crop, livestock, non-

agricultural assets, and credit and life term insurance. Most of the 

categories cover risks due to natural disasters, plant diseases and 

pest infestation (pcic.gov.ph). This program is important in terms of 

addressing adaptation and recovery measures for natural-disaster 

related effects on agriculture. Agricultural Insurance Program for 

Planting of Hybrid Rice is a subcomponent of the Rice crop 

insurance program of the PCIC to selected farmers in planting 

hybrid rice for both wet season in 2017 and dry season in 2018.  

Among the provinces included in the hybrid rice subcomponent is 

Bulacan. 

BSWM Soil Conservation Techno-Demo Farm Program in 
action 
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aquaculture, and conversion to agriculture, establishment of salt 

pond industry, and urban sprawl. The provinces of Pampanga, 

Bataan, Bulacan and the town of Navotas in Metro Manila had the 

most significant loss of mangrove forests. In 2000, only six 

mangrove species were found in relatively high relative abundance 

in the area. 

Seagrass 
The presence of significant seagrass growth were reported in the 

municipalities of Malolos, Bulacan; Orion and Mariveles in Bataan; 

Corregidor and Maragondon in Cavite, and LPPCHEA and Freedom 

Island. However, no clear spatial data is available on the distribution 

and extent of these seagrass beds. At this point, only the coastal 

habitat assessment report of Manila Bay (1996) provided 

information on the seagrass ecosystem of the bay. Some of the 

more common seagrass species were recorded in Patungan, 

Maragondon, Cavite. This was the only site where a diverse and 

dense aggregation of seagrass was reported to thrive in the bay. No 

seagrass beds were assessed within the deep embayment of Manila 

Bay. It is likely that seagrass beds within the inner bay have already 

been decimated. It is estimated that almost 30 to 50% of seagrass 

habitat has been lost to land conversion, heavy siltation, coastal 

development, mining and agriculture in Manila Bay.  

Aquaculture and Fisheries 

The characteristic of Manila Bay as a catchment basin reflects 

strongly on its substrate feature. The deeply embayed inner section 

of Manila Bay is characterized by a muddy substrate which extends 

well within the middle section of the Bay. A transition from mud to 

sandy and rocky-coralline substrate was observed in the more 

exposed, outer section of the bay. The results have implications in 

coastal habitat distributions around the bay. Overall, the physical 

characteristics of the substrate dictated the distribution of habitats 

around the bay. 

Mangroves 
Mangroves were once the most important coastal habitat in Manila 

Bay. In the latter part of the 19th century, a dense, contiguous and 

diverse mangrove forests line the coast of Manila Bay covering an 

estimated 54,000 hectares (Santos, 2000). In 2016, only 680 

hectares remain (excluding the 50 hectares in Ternate, Cavite) 

(TEEB Philippine Country Study 2017; Wetlands International—

IUCN Netherlands 2018). This is nearly 99% decimation of 

mangrove forests in the bay in the last 120 years. This decline is 

strongly attributed to overexploitation of coastal resources, 

Substrate Types 

Scientific Name Common Name IUCN Status 

Aegiceras corniculatum Saging-Saging 

Least  
Concern  

Avicennia marina Api-Api 

Avicennia officinalis Bungalon 

Nypa fruticans Nipa Palm 

Rhizophora mucronata Bakauan Babae 

Sonneratia alba Pagatpat 

List of mangroves in Manila Bay with high relative abundance 

and their present conservation status  
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Like most coral reefs in the country, sedimentation, overfishing, and 

destructive fishing were the most common factors negatively 

affecting coral reef development in the more exposed section of the 

bay. However, pockets or areas with relatively good coral cover 

could still be found in Mariveles. These are mostly in areas far from 

development activities and protected from destructive fishing. An 

example is Corregidor Island. 

Manila Bay is the oldest traditional fishing ground of the country and 

one of the most heavily exploited (Silvestre et al. 1987; Alino, n.d.). 

The deep embayment, shallow and muddy nature of the bay 

combined with a strategic economic location has made the area 

suitable for both capture fisheries and aquaculture. Located close to 

the largest population center of the country, fishing effort through 

the years has significantly intensified in the bay. This intensified 

fishing effort is reflected in the increasing number of fishermen and 

boats per kilometer of coastline in the bay and the proliferation of 

fish corrals in the shallow sections of the bay in the deep 

embayment along mudflats and estuaries. 

 

Soft Bottom Habitat 
The dominant substrate and habitat type in the bay is mud. Muddy 

substrate extends from the intertidal zone of the bay to its deepest 

section. The extensive shallow muddy substrate, from the mudflats 

to the two meter deep foreshore areas is characteristically rich in 

organic matter and invertebrates. These are important feeding and 

resting grounds for migratory birds. However, these habitats have 

been polluted, decimated and fragmented. This is best illustrated by 

the loss of mudflats, primarily from land conversion. At present, it is 

estimated that only 1,343 hectares of mudflat remain in Manila Bay.  

Furthermore, from the shallow foreshore areas to a depth of 20 

meters, demersal fish biomass appears to be highest. Demersal fish 

biomass appear to correspond to areas of the bay with high 

aggregations of critical habitats. Overall, demersal fish biomass 

appears highest in the coastal waters of Pampanga, Bulacan and 

Metro Manila. 

Anthropogenic activities have also affected the deep, muddy habitat 

of the bay. Extensive sedimentation, nutrient run-off from 

aquaculture and agriculture, and domestic pollution, have resulted 

to anoxic conditions of the bottom sediments. 

Corals 
The distribution of coral communities and coral reefs were also 

limited in Manila Bay. Coral communities fringe the coast of 

Mariveles and Cavite. Small, but fully developed reefs were also 

found in sections of Corregidor Island and Cavite. Currently, data on 

coral communities and coral reefs in Manila Bay are also scarce and 

limited only to the province of Mariveles and Cavite. The reefs of 

Mariveles were predominantly narrow and fringing. In some areas, 

coral communities develop on top of large boulders of igneous 

rocks while in the more exposed section of the Manila Bay, corals 

grow on a more developed coralline substrate. Still, rocks form an 

important hard substratum in the shallower part of the reef. Aside 

from these shallow, fringing reefs, offshore mesophotic reefs of 

different sizes and located at different depths were also reported by 

local fishermen. These deep reefs were however, not located in the 

map. In general, numerous hard coral genera were found in the bay 

with mean cover ranging rom 11% to almost 40% in this part of 

Manila Bay. 

Family Genus 

Acroporidae 

▪ Acropora 

▪ Astreopora 

▪ Montipora 

Agariciidae 

▪ Leptoseris 

▪ Pachyseris 

▪ Pavona 

Dendrophylliidae ▪ Turbinaria 

Euphyllidae 
▪ Euphyllia 

▪ Galaxea 

Faviidae 

▪ Cyphastrea 

▪ Echinopora 

▪ Favia 

▪ Favites\ 

▪ Goniastrea 

▪ Hydnophor 

▪ Leptoria 

▪ Merulina 

▪ Montastrea 

▪ Oulastrea 

▪ Pectinia 

▪ Platygyra 

Fungiidae 

▪ Ctenactis 

▪ Diaseris 

▪ Fungia 

▪ Lithophyllon 

▪ Podabacia 

▪ Psammocorra 

Helioporidae ▪ Heliopora 

Lobophylliidae 

▪ Acanthastrea 

▪ Echinophyllia 

▪ Lobophyllia 

▪ Mycedium 

▪ Symphyllia 

Milleporidae ▪ Millepora 

Pleisiastreiidae ▪ Plerogyra 

Pocilloporidae 

▪ Pocillopora 

▪ Seriatopora 

▪ Stylophora 

Poritidae 
▪ Goniopora 

▪ Porites 

List of hard corals intercepted in the fringing 

coral community of Mariveles, Bataan (2016) 

Fringing reef in Corregidor Island (2015)1 
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Decimation and fragmentation of mud flats in 
Manila Bay lifted from REECS. From left to right: 
coverage of mudflats: (1) 1964 coverage from the 
US Army Corps of Engineers Army Map Service; (2) 
1977 to 1987 NAMRIA topographic map; and, (3) 
2016 coverage from REECS, Wetlands International 
and IUCN Netherlands based on Google Earth and 
ground-truthed by Wetlands International 2016-
2017 
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The protection of the shallow coastal habitat of the bay is critical to 

fisheries in Manila Bay. These habitats provide refuge, feeding and 

breeding grounds to a diverse aggregation of fish. As such, majority 

of the fish caught in the bay were on the coastal waters of 

Pampanga, Bulacan and Metro Manila (See Fish Distribution in 

Manila Bay 2014-2015 by BFAR). 

Aside from capture fisheries, aquaculture has been intensely 

practiced in Manila Bay. Fish ponds and floating fish cages have 

increased notably in the bay. Corresponding to this increase is the 

decimation of critical coastal habitats (i.e., mudflats and mangroves), 

eutrophication, biological pollution and the heavy metal introduction 

into the waters of Manila Bay as a result of irresponsible aquaculture 

practices.  

Capture Fisheries 
In the last 30 years, papers have been published reporting an 

increasing trend in fisheries exploitation, declining productivity, 

increased pollution, biodiversity loss and widespread ecological 

damage of Manila Bay (i.e., Muñoz,1991; DENR et al. 2015; Santos 

et al.). These factors have negatively impacted fish population in the 

bay and contributed significantly to its current state. In general, the 

fish stocks of Manila Bay have been severely depleted. Maximum 

Fish distribution in Manila Bay in 2014-2015 (Trawl and 
Landed Catch). (BFAR 2012-2015 Accomplishment Report) 

Habitat Map 

 



Brackish water fish farming is the most common type of aquaculture 

employed by fish farmers in the provinces around Manila Bay 

(DENR-MBCO, 2015). Fish ponds, fish cages and shellfish growing 

areas were established in the shallow, nutrient rich near-shore 

waters of the bay providing livelihood to the numerous coastal 

residents of the bay. Milkfish, tilapia, mud crabs, shrimp, prawn, 

oysters and mussels are the commonly cultured organisms in the 

Manila Bay area (DENR-MBCO, 2015). 

Contribution to Economy 
Capture fisheries and aquaculture are two of the main sectors that 

significantly contribute to the economy the Manila Bay Area. The 

capture fisheries component is classified into the commercial and 

municipal sectors. For commercial fishing, the volume and value of 

fish catch showed notable fluctuations from 2004 to 2016. A notice-

able drop in fish production was observed from 2006 to 2012 which 

rebounded close to the 2005 level from 2014 to 2016. This rebound 

was however, not translated to economic gain. From 2013 to 2016, 

a drop in total fish value was recorded from 2013 to 2016. This 

result is a manifestation of the impact of overfishing and the overall 

degradation of the Manila Bay environment where a change in catch 

composition from economically valuable to fewer valuable species is 

realized. Overall, NCR consistently contributes to more than 95% of 

the volume of the landed catch and the economic value this entails. 

Compared to commercial fishery, overall municipal fishery 

production was significantly lower but remained generally consistent 

from 2005 to 2016. The volume of contribution per province also 

remained consistent through the years. Across provinces, Bataan 

and Pampanga had the highest municipal fish production while 

Bulacan had the lowest. In terms of value of fish production through 

time, the provinces of Pampanga and Bataan, and the NCR reflected 

an increasing trend while a more or less consistent trend in fish 

catch value was observed in Cavite and Bulacan. 

Aquaculture has notably increased in the last two decades. Despite 

this, production volume fluctuated and showed an overall decrease 

in 2014 in four of five provinces bordering Manila Bay province 

(DENR-MBCO 2015). Several factors have contributed to this 

decline the most important of which includes the deteriorating water 

quality in this section of the bay, habitat destruction and land 

reclamation (PEMSEA-MBEMP TWG-RRA 2004).       
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sustainable yield estimated for Manila Bay from 1948 to 1984 was 

placed at a range of 13,000 to 20,000 metric tons per year (Silvestre 

et al. 1987; PEMSEA and MBEMPTWG-RRA 2004). This figure was 

believed to have already been achieved in the1980’s (Bureau of 

Agricultural Statistics, 2007; PEMSEA and MBEMPTWG-RRA 2004). 

During this period, it was also observed that more than 60% of the 

demersal fish biomass recorded in 1947 was lost. Overexploitation 

peaked in 2015 where only 10.4% of the stock estimated almost 70 

years ago was lost . The observed overexploitation of fish 

populations was noted in majority of the commercially caught 

species in the bay  

More importantly, the disappearance of large, mature fish and the 

predominance of sexually immature individuals in the catch  is a 

sign of recruitment overfishing occurring in the bay. In this setting, 

the spawning parent stock density is reduced. Consequently, this 

impairs the ability of the stock to replenish and depletes it through 

time. Furthermore, the substantial reduction in larger size classes 

results in less production of eggs and larvae, which worsens fish 

stock status. Also contributing to recruitment overfishing is the 

destruction of important nursery habitats and the establishment of 

fish corrals in the shallow mudflats of Manila Bay. Fish corrals 

placed in dense aggregation in the shallow coastal waters, 

macrophyte beds and nutrient rich estuaries of Manila Bay ensure 

efficient capture of sheltering, feeding and spawning fish. 
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▪ Enhanced flux of heavy metals from mining operations and 

industrial wastes;  

▪ Increase movement of solid wastes, particularly plastics, from 

the watershed to Manila Bay; and 

▪ Increased freshwater run-off well above natural volumes 

resulting from extensive substrate “hardening” within the 

Manila Bay’s watershed. 

Strategies 
All evidence points to the imminent collapse of capture fisheries in 

Manila Bay under the business as usual scenario. However, with the 

implementation of cross-cutting management strategies which aim to 

improve the overall physico-chemical and biological state of the bay, 

the sector with the most marginalized members will have a chance to 

be included in the projected economic growth in the region. However, 

this will come only after fishing pressure is significantly reduced, the 

water quality condition of the bay is improved, and the important 

coastal marine habitats are restored.   

Private-Public partnership projects is key to inclusive growth and 

sustainable development. However, based on our document review 

and focus group discussions, none is currently implemented nor 

planned that would have direct benefit to fisheries, particularly to the 

artisanal fishermen of Manila Bay. Indirectly however, reclamation 

projects were packaged as a strategy to raise the standards of living 

in the communities surrounding the bay, which supposedly includes 

fishing communities. This strategy, conversely, is strongly opposed 

by fisherfolk organizations in the bay. They see reclamation projects 

as counter to their goal of achieving land tenureship and a sustain-

able livelihood. The conflict between reclamation and the fisherfolk 

livelihood and tenureship is clear. The location of fishing communi-

ties and their fish enclosures and traps are in the same area as those 

targeted for reclamation in Pampanga, Bulacan, Metro Manila and 

Cavite. 

Overall, Pampanga has the most number of projects geared towards 

fisheries improvement. Most of these projects fall under infrastructure 

support mostly for fisheries development and establishment of fish 

processing facilities. Projects such as establishing micro-urban mar-

kets, road upgrading, and the rehabilitation of Pampanga River are 

seen as important projects that aims to support fish production and 

delivery in the province. 

Fishery projects (proposed and implemented) of the Province of 

Bulacan, focuses evenly on infrastructure and water system rehabili-

tation. Infrastructure support for fisheries include the construction of 

several fish ports. For water system rehabilitation, the development 

focus is on the Marilao-Meycauyan-Obando and Angat river systems. 

Cavite has even number of projects outlined for fisheries support 

infrastructures, water system rehabilitation and capacity building for 

fisher folks. These were mostly to support backyard fish farming and 

seaweed farming. Also unique to the province is that the local 

government provide fishermen with equipment to aid them in fishing.  
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In Manila Bay, the highest volume and value of fisheries and other 

marine organisms’ production was from aquaculture. In this sector, 

the province of Pampanga contributed to most of the production. 

This was followed by Bulacan and Bataan. In Cavite, fluctuations in 

aquaculture production were also noted, mostly attributed to the 

declining environmental quality of the bay. River floods and 

pollution were identified as main causes of the observed decline in 

milkfish production in 2009. A similar decline in mussel and oyster 

production in the province was attributed to poor water quality. This 

contributed to the recorded decline in the 2014 to 2016 production. 

Similarly, these provinces contributed highly to the revenue 

generated by this industry in the region, with Pampanga having a 

significantly higher share. The overall increase in aquaculture 

revenue in Manila Bay was primarily driven by the intensification of 

aquaculture practices by fish farmers in Pampanga. 

Decline in Aquaculture  
In a business as usual scenario, aquaculture in the bay faces a 

decline. The continued unplanned establishment of aquaculture 

areas and poor aquaculture practices would continue to significantly 

contribute to the deterioration of Manila Bay’s water quality (Opinion 

and Rana 2016) resulting to slower growth or even death en masse 

of the cultured organisms in extreme conditions. Worse, increased 

public awareness on the implications to human health of pollutants 

in the cultured products would lower the market demand for these 

products. Furthermore, the decimated and currently fragmented 

coastal marine habitats where wild stocks for culture are obtained 

will continue to degrade with increasing pressure for the establish-

ment of pond and fish cage areas. Lastly, offshore aquaculture area 

is predicted to decline in the face of the proposed reclamation areas 

in the bay. Targeted areas for reclamations in Manila Bay are known 

fishing and aquaculture areas. However, with management interven-

tions, aquaculture production could be sustained by good aqua-

culture practices, introduction of ecologically friendly fisheries tech-

nology and coastal habitat rehabilitation.  

Change in Manila Bay, like in most natural systems, has been 

strongly and primarily driven by human activities. Activities related 

to settlement and livelihood caused significant modifications in the 

natural state and system processes of the bay. Ecological processes 

critical to the sustainable harvest of resources in the bay have been 

severely compromised such that there has been an observed drop 

in overall diversity and productivity of Manila Bay. In general, the 

overpopulated, modified and overdeveloped catchment of Manila 

Bay has resulted to: 

▪ Increased demand for fishery products 

▪ Increased flux of sediments resulting from an overall decline 

of natural vegetated landscapes and reclamation activities; 

▪ Heavy nutrient, pesticide and chemical loads from domestic 

wastes and agriculture and industrial run-offs;  
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Some species occur in extraordinarily high percentages of the East 

Asian-Australasian Flyway waterbird population.  Of the 16 waterbird 

species occurring with more than one percent of the flyway 

population, 12 species occur with more than 30% of the 

overwintering Philippine populations in Manila Bay.  It is particularly 

notable for Long-toed Stint (91.9%), Black-headed Gull (86.8%), 

Pacific Golden Plover (85.1%), Whiskered Tern (73.9%), Kentish 

Plover (49.9%), and Red-necked Stint (46.3%).  Compared to the 

known flyway populations Manila Bay host at least 53,000 

Whiskered Terns (26.8%), 19,000 Pacific Golden Plovers (19.2%), 

6,800 Black-winged Stilts (6.9%) and 5,200 Kentish Plovers 

(5.3%).  These figures underscore the international importance of 

Manila Bay and highlights the extraordinary responsibilities of the 

Philippines to safeguard these critical populations and their habitats. 
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Following criteria used to consider site inclusion under the Ramsar 

Convention on Wetlands of International Importance, 70-85% or 

about 145,000 waterbirds of 16 species congregate in Manila Bay 

during mid winter months in numbers of international importance. 

These internationally important congregations are concentrated in 

six geographical areas located north of Metro Manila, two areas in 

Metro Manila and one area in Cavite. In addition, the Bay hosts 24 

migratory waterbird species are listed under the Convention of 

Migratory Species as needing conservation and management 

through international agreements. In addition, 12 waterbird species 

are considered globally threatened or near threatened with possible 

extinction risks. All the species mentioned above occur within 

proposed reclamation areas and a new airport area north of Manila. 

For distribution of migratory waterbirds, see figure on the right. 
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Distribution of waterbirds in numbers of international importance in Manila Bay. Source: BFAR 2015a, 
Wetlands International and IUCN NL – Jensen, A.E 2018; Bendano et al., 2016 



expenditures, which refer to the expenditures of resident visitors 

within the country either as a domestic trip or part of an international 

trip, posted double-digit growth of 15.1 percent, compared to 2.7 

percent in 2009. The Philippines is endowed with an abundance of 

tourism attractions such as cultural and historic sites, volcanoes, 

diverse festivals reflecting each community’s culture, other unique 

tourism-oriented amenities, and nicely warm and rainy climate all 

year round. Manila Bay is an important historical, cultural and 

economic resource of the Philippines.  

In the pursuit of the tourism vision, the NTDP 2016-2022 continued 

to adopt the cluster approach as a destination development strategy 

in the implementation of complementing programs involving 

transport networks, infrastructure projects, accommodation and 

recreational facilities, human resource development, and marketing 

plans, all directed to support the development of tourism 

destinations throughout the country. The NTDP 2016-2022 

rationalized the number of tourism development areas (TDAs) from 

78 to 49, to provide greater focus on the relationship of adjoining 

clusters to implement the proposed development of tourism circuits. 

NP 5 (Central Luzon), NP 6 (Metro Manila and Environs), and NP 7 

(Laguna, Batangas and Quezon) are the relevant tourism 

development areas for the Manila Bay Sustainable Development 

Plan. 

Contribution to Economy 
The World Travel and Tourism Council estimated that the direct 

contribution of Travel & Tourism to Philippine GDP in 2017 was 

PhP 1,377.7bn (8.7% of GDP). This is forecast to rise by 6.2% to 

PhP 1,463.6bn in 2018. This primarily reflects the economic activity 

generated by industries such as hotels, travel agents, airlines and 

other passenger transportation. The direct contribution of Travel & 

Tourism to GDP is expected to grow by 5.7% pa to PhP 2,547.8bn 

(9.1% of GDP) by 2028. 

On the other hand, the total contribution of Travel & Tourism to 

GDP (including wider effects from investment, the supply chain and 

induced income impacts) was estimated to be PhP 3,347.6bn in 

2017 (21.1% of GDP) and is expected to grow by 5.9% to PhP 

3,546.2bn (21.1% of GDP) in 2018. It is forecast to rise by 5.8% pa 

to PhP 6,240.6bn by 2028 (22.4% of GDP) 
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Tourism is an important economic activity. It has been recognized 

by the Philippine government as an important contributor to the 

generation of foreign exchange earnings, investments, revenues, 

employment and to the growth of the  of the country’s economic 

output 

The inclusion of tourism as a major pillar in the Philippine 

Development Plan has given priority to the tourism sector by 

promoting the Philippines as a premier tourist destination and 

investment site. To improve the promotion of the Philippines as a 

prime tourist destination, DOT developed targeted strategies to its 

key markets and aired its campaigns and launched tourism 

campaigns. The exposure of the country’s tourist destinations to 

international travel executives and buyers helped to boost tourism in 

the country. The visitor arrivals had been increasing since 1990 and 

in the last 26 years, visitor arrivals ballooned from around 1 million 

in 1990 to about 6.6 million in 2017. The dominant reason for 

visiting the country has been traditionally for leisure and holiday 

purposes and considering the popularity of island and coastal 

destinations, could very well be mainly for beach holidays and other 

nature-based activities. 

One critical development in the Philippine tourism industry over the 

past decade has been the growth in domestic tourism, particularly 

among middle- to upper-class segments. A household survey by 

the DOT and the Philippine Statistics Authority (PSA) estimated the 

size of the domestic travel market at 23.7 million Filipinos who 

travelled within the country during the period April 1 to September 

30, 2005. Filipinos travel mainly to visit relatives or friends as 

reported by more than half (56% or 13.2 million) of those who 

traveled.  

According to the Philippine Statistics Authority, for the years 2000-

2010, the average share of tourism direct gross value added 

(TDGVA) to the country’s GDP is about 5.8 percent. TDGVA’s share 

to total GDP provides measure of the economic contribution of 

tourism to the economy. TDGVA in 2010 reached PhP 518.5 billion, 

13.0 percent higher than previous year’s PhP 459.0 billion.  

Inbound tourism expenditures, which refer to the expenditures of 

non-resident visitors (foreign visitors and Philippine passport 

holders permanently residing abroad) within the Philippines, 

amounted to PhP 109.2 billion, 9.6 percent higher than the PhP 

99.7 billion recorded in 2009. On the other hand, domestic tourism 
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Issues and Challenges 
Tourism is primarily a private sector-driven activity. However, 

without effective, coherent and coordinated government policies and 

actions, also in other sectors on which tourism activities depend, 

tourism would fail to exploit fully its potential for inclusive and 

sustainable growth and development. Worse, financial leakages, i.e. 

the loss in tourism revenue due to the need to procure tourism-

related goods and services from abroad, can significantly erode the 

positive economic benefits of tourism and make a country 

vulnerable to adverse environmental, social, cultural, and economic 

impacts. Governments need to rethink their tourism policies to 

encourage more diversity, reduce concentration in high-density 

destinations and put in place long-term strategies that are 

ecologically sustainable and socially inclusive. Rethinking the 

tourism model involves improving the tourist’s experience, better 

managing the impacts of tourism, and encouraging positive spillover 

effects on the wider economy. Tourism policy should ensure that it 

contributes to economic growth that is shared broadly across 

society and improves the well-being of citizens. 
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Trends in International Tourist Arrivals 
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Strategies 
The establishment of a tourism infrastructure program to support 

the needs for vital access roads, airports, seaports, and other 

requirements necessitated convergence programs with DPWH, 

DOTr, including DBM to provide priority status and funding of 

transport infrastructure programs. Likewise, together with DFA, DOJ, 

DTI-BOI and DOT policies and practices covering travel formalities 

and its facilitation are to be reviewed to develop systems and 

procedures that will encourage visits and longer stay of foreign 

tourists in the Philippines. Also, the National Ecotourism Strategy 

formulated by DENR and DOT through the National Ecotourism 

Steering Committee (NESC) integrated its efforts in identifying 

ecotourism sites for its development, conservation, and eventual 

conversion into Tourism Enterprise Zones.  
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The Angono Petroglyphs is located in the 

province of Rizal and the oldest known work 

of art in the Philippines. Engraved figures 

were dated during the late Neolithic, or 

before 2000 BC. 

The Sierra Madre is the longest mountain 
range in the Philippines. It covers the 
northeast coast of Luzon island and contains 
the largest remaining tract of old-growth 
tropical rainforest. 

Intramuros is the historic walled area within the city 

of Manila built by the Spaniards upon their 

occupation of Manila. 

The Luneta or Rizal Park is the site where the 

country's national hero Jose Rizal was 

executed in front of the Filipino crowd during 

the Spanish colonial era. 

Candaba Swamp, located in Pampanga, 

encompasses freshwater ponds, swamps and 

marshes surrounded by seasonally flooded 

grasslands often visited by migratory species 

of wildlife. 

Minalungao National Park is a protected area of the 

Philippines located in the municipality of General 

Tinio, Nueva Ecija. 

Selected tourist spots in the Manila Bay Area 



 
Amenity Value 
Variation in amenity values contributed by the natural and physical characteristics of the area, according to the Whangarei 

District Council. Selected tourist sites in Manila Bay Area were visited and perceptions of tourists were valuated.  

 

DESTINATION  

ATTRACTIVENESS 
Travel motivations are critical 

aspects in understanding tourist 

behavior. One deciding factor is 

the attractiveness of the desti-

nation, which is the primary 

component of the tourism sys-

tems. It is believed that the more 

attribute the destination has, the 

more attractive it is. Conversely, 

the absence of destination 

attractiveness could lead to little 

or no need for tourism facilities 

and services and therefore 

decreases tourism potential (Kim 

& Lee, 2002, as cited in 

Vengesayi et al., 2009) 

 

 

 

TOURISM RELATED 

INFRASTRUCTURE 

AND FACILITIES 
Tourists interest in an area is also 

affected by the availability of public 

transport and the quality of road 

networks. Presence of accommodations 

and its quality is also a contributor to 

the tourism value of an area. 
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FINANCIAL 

REQUIREMENTS 
The financial requirement of an 

area reflects not just the price of 

an amenity in the area, but the 

general value for money.  

Noteworthy attractions based on 

the tourists perceptions are those 

offering free to minimal entrance 

fees. 
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TOURISM MANAGEMENT  

AND SCHEMES 
Marketing and promotional activities of tourism sites 

through different media platforms and other promotional 

materials contributes in amenity values. 

A common trend that can be observed in the cities and 

municipalities was that certain places were often keen in 

providing fully to a certain component. An example is in 

Marketing and Promotional Activities, where San Jose del 

Monte, Tagaytay, and Pagsanjan not only utilized a single 

media platform, but also delved into promotional materials 

such as brochures, posted signages and other media 

platforms.  



 

Clark will be upgraded to fit into the Clark Green City concept 

community, as well as to provide services that will encourage a 

larger shift in its patronage by passengers who come from the North 

and Central Luzon as early as possible. A new Manila International 

Airport will be built in Bulacan with the intention of selling the 

property on which the current NAIA sits. These two new airports, 

once built to its maximum capacity, will not automatically attract a 

shift in patronage. Airport policy rates and incentives, regulations, 

customs and immigration services support, availability of inter-

connecting flights, inter-modal transport access, impacts on the 

supply chain, links with the Department of Tourism.  

New Manila International Airport 
The SMC-proposed airport and city complex covers about 1,600 

hectares in Bulacan. The project would rise along Manila Bay on 

partially reclaimed area which at present hosts a lot of fishpond 

communities. It is also located in Tsunami-, storm surge-, and flood 

prone hazard areas. The project thus will encounter many 

challenges from the communities and livelihoods that would be 

displaced by the planned land use conversion. 

It was proposed under a build-operate-transfer scheme, with SMC 

to operate the airport under a 50-year concession. The plan is to 

link the airport to NLEX SM North Edsa to Marilao via an 

The major international gateways from the West Philippine Sea are 

the Manila North and South Harbors and the Batangas Port. Subic, 

Mariveles in Bataan and Canacao Bay in Cavite also host minor 

ports. Private ports also proliferate along the Manila Bay. Small 

fishing vessels access the West Philippine Sea for livelihood. 

Maritime authorities in the Philippines are the Philippine Ports 

Authority (PPA) primarily for port operations, both public and 

private, and ingress and egress of  international vessels within 

national territory, excluding Customs clearing which is performed by 

the Bureau of Customs, under the Department of Finance. The 

Maritime Industry Authority (MARINA) governs certification of 

seafarers, franchising of domestic marine routes (excluding rivers) 

and maritime safety for domestic vessels and boats.  

Manila North Harbor is operated by the Manila International 

Container Terminal, Inc. (MICT) owned by the global company, 

International Container Terminal Systems Inc. (ICTSI). They have 

recently acquired Panamax cranes to improve efficiency in container 

handling at the Manila port and are continuously upgrading their 

systems for more efficient port operations.  

Both Manila South Harbor and the Batangas Container Terminal 

(BCT) are under the concession of Asian Terminals Inc. (ATI). “In 

2016, BCT handled over 160,000 TEUs (Twenty-foot Equivalent 

Units) of foreign boxes, its highest container throughput in a single 

year.  
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Batangas port. Since then, port upgrades have been accelerated by 

the two concessionaires in Manila North and South Harbors. Both 

have also expanded their presence in the Batangas ports to optimize 

its capacities.   

Based on data, 33.5% of ship calls, 35.1% of passenger traffic and 

37% of RoRo traffic pass through North and South Luzon ports. 

Although these numbers may include parts of Region 1 (Ilocos and 

Pangasinan) and Region 4B (MiMaRoPa) we can assume that 

majority of these are from Manila North and South Harbors. Luzon 

handles more than 55.8% of cargo throughput and 73% of container 

traffic.  

Ferrying across Manila Bay is not a daily fare to the average Filipino. 

There used to be Metro Star Ferry Inc. which has 4 unit of 

catamarans, sailing from Manila Bay to Cavite. Since a fire caught 

two of the units in 2015, their operations have stopped. Sunset 

Cruises which docks behind the Mall of Asia offers tourists and 

sunset view lovers a cruise every dusk and serves dinner on board. 

There are also cultural tours that sail from Manila Bay to Corregidor 

Island every day for those interested to know the history of Manila 

and that former military base. Ferry trips to Bataan are also available. 

Despite the close distance, it is not convenient to reside in Cavite or 

Bataan and to take a job or go to school in Manila, commuting via 

ferry every day. The vessels are old, and overall demand for 

crisscrossing Manila Bay is so low that capital expenditure for newer 

vessels would have very long payback periods.  

Trip cancellations due to rains or strong winds make trip schedules 

too flexible and rather unpredictable. The stench of the bay is 

definitely also a turnoff. Payment systems for the trips are not quick. 

Although there is a plan to construct the Manila Bay Bridge from 

Mariveles in Bataan to Naic, Cavite, thorough traffic demand analysis 

must be done to assess the viability of such a project.  

Although the Transport Sector was not included in the Manila Bay 

Mandamus, improvements in transport infrastructure will also 

contribute to making the Metro Manila cities greener and more 

livable.  

Ultimately, unsustainable transport infrastructure could result in 

inequality and thus become contrary to our pursuit of inclusive 

growth. The Asian Development Bank (ADB), in a problem tree 

analysis of the transport sector shown in the table below sorts out 

the root causes and why traffic may be poverty-inducing. 

expressway and to MRT-7 which will have a terminal in San Jose 

Del Monte Bulacan. A connection to the southern part of Metro 

Manila, via the “new shoreline expressway”, is also planned to cut 

travel time between the Bulacan airport and the Entertainment City 

complex to 30 minutes, from the current estimated time of 2 to 4 

hours, depending on EDSA traffic. The airport complex itself would 

span 1,168 hectares and would have as many six parallel runways, 

initially with only two parallel runways, each with a 3.5-kilometer 

length. These can accommodate even the largest passenger aircraft. 

The initial capacity will be at 100 million passengers per year.  

Issues and Concerns 
The NAIA Expressway opened in 2017 and the mortifying road traffic 

at the NAIA airports have been finally eased. Traffic within the airport 

itself continue to increase whilst it already serves almost 35% 

beyond its current capacity. To further decongest the airports and 

upgrade facilities to international standards, both NAIA and Clark 

would need to be upgraded and expanded in the medium term, 

while new airports are also eyed for longer term increase in demand 
In 2014, the port congestion issue was all over the media after a 

revised coding scheme was implemented by the City of Manila for 

trucks. This highlighted the need to maximize the use of the 
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Aquaculture and Fisheries 

Tourism 

Agriculture and Livestock 

Ports and Shipping 

Airport 
Area  
(Has.) 

Current  
Capacity 

Proposed  
Capacity 
Passengers 
per Year 

NAIA (Current) 210 31 Million  

NAIA-Bid1 (P156B) 210  72 Million 

NAIA-Bid 2 ($20B) 210  100 Million 

Clark (Current) 2,367 4 Million  

Clark-Bid1 2,367  8 Million 

Clark-Bid 2 2,367  110 Million 

Bulakan ($15B) 1,168  
100-150  
Million 

Sangley (P1.3T) 
Airport + Seaport 

2,500  120 Million 

Areal Extent and Passenger Capacity of Airports 
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Component Environmental Impact Mitigating Strategies 

Airplanes CO2 
NOx 
H2O and Contrails 
Particulates (Ultra fine particles-UFP) 
Noise and water pollution 
GhG Emissions per Passenger per kilometer 
Emissions by passenger class and effects of seating configuration 
Lead Emissions 
Radiation Exposure 

Reduce frequent-flyer programs 
Reduce number of business and first-class seats 
More fuel-efficient planes 
More traffic efficient airports: less taxiing and waiting for turn to land 
Resist social pressure to travel 
  

Airports Land use for airport buildings, runways, taxiways Paced development 

Ships Wildlife collisions 
Atmospheric pollution 
Air pollution 
Greenhouse gas pollutants 
Oil spills 
Sewage 
Sound pollution 
Ballast water 
Cleaning of corroded parts 
Solid Waste 
Bilge water 

Greener port operations 
More shore reception facilities for liquid and solid wastes 
More water treatment and sewerage facilities along the rivers and 
coasts of Manila Bay 

Seaports Deteriorating water quality 
Displacement of fishing areas 
Improper waste management 
Footprint of seaport 
Seabed piling 
Destruction of reefs 

Impacts and Mitigation Strategies for Major Transport Components 
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The Manila Bay Basin, including the bay area, has a total area of 

19,754 square kilometers with a coastline of 459 kilometers.  

Four regions are within the Manila Bay Basin, namely the National 

Capital Region (NCR), Region 2, Region 3, and Region 4A.  

The administrative boundaries of the Manila Bay Basin are as 

follows: 

▪ 4 Regions, 

▪ 14 Provinces, and  

▪ 203 Municipalities and Cities.  

 

The table on the right presents the number of provinces, and 

municipalities and cities in each Region within the Manila Bay Basin. 

Administrative 

Budget and Financing 

Number of Provinces, Municipalities and Cities within the   

Manila Bay Basin. 

Regions 
Number of                 
Provinces 

Number of Municipalities and 
Cities 

NCR - 16 of 16 

Region 2 1 of 5 2 of 15 

Region 3 7 of 7 104 of 130 

Region 4A 5 of 5 73 of 142 
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Province of Bataan 

Ref# Municipal/City Name 
Total Land 

Area (sq.km.) 

Est. % of 

Coastal 

Est. % 

Basin 

1 ORION 65 100% 100% 

2 ORANI 64 100% 100% 

3 DINALUPIHAN 92 0% 98% 

4 CITY OF BALANGA  111 100% 100% 

5 BAGAC 231 0% 12% 

6 ABUCAY 79 100% 100% 

7 MORONG 219 0% 3% 

8 MARIVELES 153 61% 61% 

9 LIMAY 103 100% 100% 

10 HERMOSA 157 0% 95% 

11 SAMAL 56 100% 100% 

12 PILAR 37 100% 100% 

Source: Philippine Statistics Authority, 2015 
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Administrative 

Budget and Financing 

Province of Rizal 

Ref# Municipality/City Name 

Total Land 

Area 

(sq.km.) 

Est. % 

Basin 

1 SAN MATEO 55.09 100% 

2 BARAS 84.93 100% 

3 ANGONO 26.22 100% 

4 CITY OF ANTIPOLO 306.10 98% 

5 CARDONA 19.27 100% 

6 CAINTA 42.99 100% 

7 BINANGONAN 66.34 100% 

8 
RODRIGUEZ 

(MONTALBAN) 
172.65 92% 

9 PILILLA 69.95 100% 

10 MORONG 37.58 100% 

11 JALA-JALA 44.12 100% 

12 TERESA 18.61 100% 

13 TAYTAY 38.80 100% 

14 TANAY 200.00 34% 

Source: Philippine Statistics Authority, 2015 
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Province of Pampanga 

Ref# Municipal/City Name 
Total Land Area 

(sq.km.) 

Est. % 

Coastal 

Est. % 

Basin 

1 BACOLOR 71.70 0% 100% 

2 ARAYAT 134.48 0% 100% 

3 APALIT 61.47 0% 100% 

4 ANGELES CITY 63.37 0% 100% 

5 GUAGUA 48.67 0% 100% 

6 FLORIDABLANCA 175.48 0% 100% 

7 
CITY OF SAN 

FERNANDO  
67.74 0% 100% 

8 CANDABA 176.40 0% 100% 

9 MAGALANG 97.32 0% 100% 

10 MACABEBE 105.16 100% 100% 

11 MABALACAT CITY 82.20 0% 100% 

12 LUBAO 155.77 100% 100% 

13 PORAC 314.00 0% 98% 

14 MINALIN 48.27 0% 100% 

15 MEXICO 117.41 0% 100% 

16 MASANTOL 48.25 100% 100% 

17 SANTA RITA 29.76 0% 100% 

18 SANTA ANA 39.84 0% 100% 

19 SAN SIMON 57.37 0% 100% 

20 SAN LUIS 56.83 0% 100% 

21 SASMUAN (Sexmoan) 91.80 100% 100% 

22 SANTO TOMAS 21.30 0% 100% 

Source: Philippine Statistics Authority, 2015 
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Administrative 

Budget and Financing 

Province of Tarlac 

Ref# Municipal/City Name 
Total Land Area 
(sq.km.) 

Est. % 
Basin 

1 CITY OF TARLAC 274.66 62% 

2 SAN MANUEL 42.10 0% 

3 SAN JOSE 592.81 0% 

4 VICTORIA 111.51 100% 

5 SANTA IGNACIA 146.07 0% 

6 PURA 31.01 100% 

7 PANIQUI 105.16 3% 

8 SAN CLEMENTE 49.73 0% 

9 RAMOS 24.40 98% 

10 BAMBAN 251.98 60% 

11 ANAO 23.87 11% 

12 LA PAZ 114.33 100% 

13 GERONA 128.89 22% 

14 MONCADA 85.75 0% 

15 MAYANTOC 311.42 0% 

16 CAPAS 377.60 33% 

17 CAMILING 140.53 0% 

18 CONCEPCION 234.67 100% 

Source: Philippine Statistics Authority, 2015 
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Province of Bulacan 

Ref# 
Municipal/City 

Name 

Total Land Area 

(sq.km.) 

Est. % 

Coastal 

Est. % 

Basin 

1 OBANDO 52.10 100% 100% 

2 NORZAGARAY 309.77 0% 93% 

3 MARILAO 33.74 0% 100% 

4 HAGONOY 103.10 100% 100% 

5 PULILAN 39.89 0% 100% 

6 PLARIDEL 32.44 0% 100% 

7 PAOMBONG 46.34 100% 100% 

8 PANDI 31.20 0% 100% 

9 SANTA MARIA 90.92 0% 100% 

10 SAN RAFAEL 152.43 0% 100% 

11 SAN MIGUEL 231.40 0% 100% 

12 SAN ILDEFONSO 128.71 0% 100% 

13 BOCAUE 31.87 0% 100% 

14 BALIUAG 45.05 0% 100% 

15 
BALAGTAS 

(BIGAA) 
28.66 0% 100% 

16 ANGAT 61.59 0% 100% 

17 
CITY OF 

MALOLOS  
67.25 100% 100% 

18 CALUMPIT 56.25 0% 100% 

19 BUSTOS 69.99 0% 100% 

20 BULACAN 72.90 100% 100% 

21 GUIGUINTO 27.50 0% 100% 

22 
DOÑA REMEDIOS 

TRINIDAD 
932.96 0% 95% 

23 
CITY OF SAN 

JOSE DEL MONTE 
105.53 0% 100% 

24 
CITY OF 

MEYCAUAYAN 
32.10 0% 100% 

Source: Philippine Statistics Authority, 2015 
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Province of Nueva Ecija 

Ref# Municipal/City Name 
Total Land Area 

(sq.km.) 

Est. % 

Basin 

1 PALAYAN CITY  101.40 100% 

2 BONGABON 242.91 93% 

3 NAMPICUAN 52.60 68% 

4 ALIAGA 90.04 100% 

5 PEÑARANDA 95.00 100% 

6 CABIAO 111.83 100% 

7 PANTABANGAN 392.56 100% 

8 CABANATUAN CITY 282.75 100% 

9 RIZAL 120.55 100% 

10 CITY OF GAPAN 164.44 100% 

11 QUEZON 68.53 100% 

12 CARRANGLAN 705.31 91% 

13 SAN ISIDRO 56.49 100% 

14 
GABALDON (BITULOK 

& SABANI) 
225.28 100% 

15 SAN ANTONIO 153.56 100% 

16 CUYAPO 215.73 32% 

17 SAN LEONARDO 151.90 100% 

18 
GENERAL TINIO 

(PAPAYA) 
533.08 99% 

19 SAN JOSE CITY 185.99 100% 

20 
GENERAL MAMERTO 

NATIVIDAD 
118.00 100% 

21 SANTO DOMINGO 74.88 100% 

22 JAEN 85.46 100% 

23 SANTA ROSA 147.15 100% 

24 GUIMBA 245.29 100% 

25 TALAVERA 140.92 100% 

26 LICAB 67.37 100% 

27 
SCIENCE CITY OF 

MUÑOZ 
163.05 100% 

28 LAUR 295.88 100% 

29 ZARAGOZA 72.02 100% 

30 LUPAO 121.33 94% 

31 TALUGTUG 93.95 100% 

32 LLANERA 114.44 100% Source: Philippine Statistics Authority, 2015 
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Metropolitan Manila 

Ref# Municipal/City Name 
Total Land 
Area (sq.km.) 

Est. % 
Coastal 

Est. % 
Basin 

1 CITY OF PASIG 48.46 0% 100% 

2 CITY OF NAVOTAS 8.94 100% 100% 

3 CITY OF MALABON 15.71 0% 100% 

4 INTRAMUROS 0.67 100% 100% 

5 ERMITA 1.59 100% 100% 

6 BINONDO 0.66 100% 100% 

7 PORT AREA 1.37 100% 100% 

8 PANDACAN 1.66 100% 100% 

9 PACO 2.78 100% 100% 

10 MALATE 2.59 100% 100% 

11 CITY OF VALENZUELA 47.02 0% 100% 

12 SAN NICOLAS 1.63 100% 100% 

13 SAN MIGUEL 0.91 100% 100% 

14 SAMPALOC 5.13 100% 100% 

15 QUIAPO 0.84 100% 100% 

16 CITY OF LAS PIÑAS 32.69 100% 100% 

17 TONDO I / II 8.65 100% 100% 

18 SANTA CRUZ 3.09 100% 100% 

19 SANTA ANA 1.69 100% 100% 

20 PASAY CITY 13.97 100% 100% 

21 CITY OF PARAÑAQUE 46.57 100% 100% 

22 CITY OF MUNTINLUPA 39.75 0% 100% 

23 CITY OF MAKATI 21.57 0% 100% 

24 CITY OF MARIKINA 21.52 0% 100% 

25 CITY OF MANDALUYONG 9.29 0% 100% 

26 TAGUIG CITY 45.21 0% 100% 

27 PATEROS 10.4 0% 100% 

28 CALOOCAN CITY 55.8 0% 100% 

29 QUEZON CITY 171.71 0% 100% 

30 CITY OF SAN JUAN 5.95 0% 100% 

Source: Philippine Statistics Authority, 2015 
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Province of Laguna 

Ref# Municipal/City Name 
Total Land Area 

(sq.km.) 

Est. % 

Basin 

1 CAVINTI 203.58 86% 

2 CALAUAN 77.85 96% 

3 CABUYAO CITY 43.3 100% 

4 ALAMINOS 57.46 23% 

5 BAY 42.66 100% 

6 
CITY OF SANTA 

ROSA 
54.84 100% 

7 CITY OF SAN PEDRO 24.05 100% 

8 CITY OF CALAMBA 149.5 100% 

9 CITY OF BIÑAN 40.27 100% 

10 LOS BAÑOS 54.22 100% 

11 LILIW 39.1 100% 

12 KALAYAAN 46.6 96% 

13 FAMY 53.06 98% 

14 MAGDALENA 35 100% 

15 MABITAC 80.76 100% 

16 LUMBAN 40.53 79% 

17 LUISIANA 73.31 56% 

18 PAGSANJAN 27.4 100% 

19 PAETE 55.02 33% 

20 NAGCARLAN 78.1 100% 

21 MAJAYJAY 69.58 100% 

22 RIZAL 27.9 90% 

23 PILA 31.2 100% 

24 PANGIL 45.03 76% 

25 PAKIL 46.5 75% 

26 SINILOAN 64.51 70% 

27 SANTA MARIA 108.4 92% 

28 SANTA CRUZ  38.59 100% 

29 SAN PABLO CITY 197.56 9% 

30 VICTORIA 22.35 100% 

    Source: Philippine Statistics Authority, 2015 
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Province of Cavite 

Ref# Municipal/City Name 
Total Land 
Area (sq.km.) 

Est. % 
Coastal 

Est. % 
Basin 

1 TAGAYTAY CITY 65.00 0% 69% 

2 SILANG 209.43 0% 100% 

3 ROSARIO 7.61 100% 100% 

4 NOVELETA 16.43 100% 100% 

5 TRECE MARTIRES CITY  39.10 0% 100% 

6 TERNATE 59.93 100% 100% 

7 TANZA 78.33 100% 100% 

8 CARMONA 29.75 0% 100% 

9 BACOOR CITY 46.17 100% 100% 

10 AMADEO 36.92 0% 100% 

11 ALFONSO 66.58 0% 80% 

12 GEN. MARIANO ALVAREZ 9.40 0% 100% 

13 CITY OF GENERAL TRIAS 90.01 0% 100% 

14 CITY OF DASMARIÑAS 90.13 0% 100% 

15 CAVITE CITY 10.89 52% 100% 

16 KAWIT 25.15 100% 100% 

17 INDANG 74.90 0% 100% 

18 IMUS CITY 171.66 0% 100% 

19 
GENERAL EMILIO 

AGUINALDO 
42.13 0% 100% 

20 NAIC 75.81 100% 100% 

21 MENDEZ (MENDEZ-NUÑEZ) 43.27 0% 100% 

22 MARAGONDON 164.61 94% 94% 

23 MAGALLANES 73.07 0% 49% 

Source: Philippine Statistics Authority, 2015 
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Of critical importance to the 

MBSDMP effort is the official 

NAMRIA delineation of the 

municipal water boundaries 

(MWBs) under the Fisheries 

Code, of all the LGUs with a 

Manila Bay coastline as the 

same form part of their respect-

ive municipal  waters, where no 

commercial fishing activities are 

permitted. Based on unofficial 

NAMRIA information, less than 

3% of the surface area at Manila 

Bay i.e. the common waters 

area (or the no man’s/LGU’s 

waters area, is available for   

commercial fishing activities). 

The integrated planning of these 

Manila Bay municipal water 

areas (MWAs) should form part 

of all future planning efforts at 

the local and   national levels. 

Institutional Setup 
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Municipal Water Boundary 

Ref# Municipal/City Name 
Total Land Area 

(sq.km.) 

Est. % 

Basin 

1 CITY OF MANILA 24.98 141.90 

2 ABUCAY 79.72 26.75 

3 CITY OF BALANGA 111.63 12.13 

4 LIMAY 103.60 147.14 

5 MARIVELES 153.90 416.06 

6 ORANI 64.90 10.43 

7 ORION 65.41 124.74 

8 PILAR 37.60 41.61 

9 SAMAL 56.30 19.54 

10 BULACAN 72.90 79.85 

11 HAGONOY 103.10 139.31 

12 CITY OF MALOLOS 67.25 37.22 

13 OBANDO 52.10 21.05 

14 PAOMBONG 46.34 49.24 

15 LUBAO 155.77 6.51 

16 MACABEBE 105.16 72.92 

17 MASANTOL 48.25 -    

18 SASMUAN (Sexmoan) 91.8 19.09 

19 BACOOR CITY 46.17 9.06 

20 CAVITE CITY  10.89 418.04* 

21 KAWIT 25.15 5.30 

22 MARAGONDON 164.61 128.04 

23 NAIC 75.81 62.93 

24 NOVELETA 16.43 37.97 

25 ROSARIO 7.61 65.80 

26 TANZA 78.33 105.44 

27 TERNATE 59.93 106.00 

28 CITY OF NAVOTAS 8.94 48.39 

29 CITY OF LAS PIÑAS 32.69 4.76 

30 CITY OF PARAÑAQUE 46.57 15.15 

31 PASAY CITY 13.97 6.88 

  
Common Fishing 

Ground 
- 28.12 



Aspiration of the community stems in to AmBisyon 2040  that 

dreams an inclusive Filipino Society. Filipinos are strongly rooted, 

Filipinos are comfortable, Filipinos are secure.  

Stakeholders who were initially involved were DOH, TESDA, HLURB, 

DSWD, DepEd, MBCO, BFAR, NCIP, and NAPC. 

CULTURE 
Cultural dimensions define the effects of a society's culture on the 

values of its members, and how these values relate to human 

behavior. Topics related to local/indigenous knowledge systems and 

practices; traditions; customary laws and practices where discussed 

by the team to the stakeholders and found out that the leading 

concern pertains on the minimal value the society had for its 

culture. Other issues noted during consultation concerns: health 

hazard brought by the coastal areas of Manila Bay and unsanitary 

waste disposal along the shore.  

Aspirations of the stakeholders in the cultural dimension includes an 

integrated and active approach to promote culture to the Filipino 

society. Inclusiveness by considering indigenous groups and 

marginalized people living along Manila Bay during planning and 

implementation activities were aspired.  

Stakeholders who were initially involved were CCP, NPDC, CHED, 

NCCA, DEPED, DOT-Intramuros Admin, Mapua University, National 

Historical Commission, Lyceum of the Philippines, and Pamantasan 

ng Lungsod ng Maynila.  

ENVIRONMENT 
Forest destruction is still ongoing in various mountains within 

Manila Bay Basin, problems on kaingin/shifting cultivation/squatting, 

unregulated hunting, biodiversity loss, land speculation is 

continuing that it affects the low land community of the basin. 

Consultations within the urban coastal communities raised their 

concerns regarding Manila Bay’s deterioration and its effect to their 

health and wellbeing. 

The community aspires a sustainable Manila Bay wherein they can 

picture themselves enjoying the benefits of the natural environment 

and changing their current perspective of the area. It aspires a 

rehabilitated environment, with diverse flora and fauna and 

environmental sensitive source of income for its community. 
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The Stakeholder profile is a vital process to ensure a sustainable 

management of the Manila Bay Basin, it’s an analysis to identify the 

people’s issue and aspirations to make a sensitive and integrated 

decision for all. It’s an initial step to ensure that no one is left 

behind. 

The stakeholder profile of this report is categorized into two: 

▪ By identifying the concerned actors by its agency and 

function; and  

▪ By classifying the group by thematic concerns 

 

By Agencies and Groups 
The Mandamus Agencies listed in Box 1 are mandated by the 

Supreme Court to clean up, rehabilitate and preserve Manila Bay, 

and restore its waters to SB level that is fit for swimming, skin-

diving, and other forms of contact recreation. Government Agencies 

(Boxes 2, 3, and 4) are also directly and indirectly involved and 

affected by Manila Bay Developments but are not Mandamus 

Agency. 

There are about 200 Local Government Units (Box 5) that 

comprises the Manila Bay Area and its catchment. Other concerned 

private sectors, private organizations, International and Local NGOs 

in relation to Manila Bay Development are also listed (Box 6). 

By Thematic Areas 
SOCIAL 
The social dimension of the project concerns the influence of 

human and all its activities on Manila Bay and vice versa. During 

the entire data reconnaissance on the social dimension of the 

project, it was observed that the central issue revolves to the 

persisting proliferation of poverty within the region which is often 

attributed to the following factors: low to moderate economic growth 

for the past 40 years; weakness in employment generation and the 

quality of jobs generated; failure to fully develop the agriculture 

sector; high inflation during crisis periods; high levels of population 

growth among others. Other social issues such as access to 

universal health care and education could be traced down to the 

issues of poverty. 

Institutional Setup 
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Stakeholders who were initially involved were EMB III, DOH, MBCO, 

EMB IV-A, CCC, RBCO, EMB NCR, MMDA, PRA, NEDA III, RBC, 

BFAR, NEDA IV-A, DENR-BMB, DENR-PAWB, RBC Pampanga, and 

Pasig-Laguna Lake Basin. 

TRANSPORTATION 
The overall issue of transportation is the congestion of all transport 

modes: airport, road, seaport, railways to accommodate demands of 

the region’s growing population. Long hours of commute also affect 

workers’ productivity and quality of family time. Environment 

impacts brought by inefficient vehicular fuel combustion was also 

identified thus producing more greenhouse gases.  

The people aspire a sustainable mode of transportation wherein they 

can move from one place to another with efficiency and comfort. 

They envision transport as a pleasurable experience and a facility to 

maximize their time to other meaning activities. 

INSTITUTION 
Main issues of the institutional stakeholders relay the conflict of 

each LGU administrative/municipal to its boundaries and 

jurisdictions. Confusions on unclear functions resulting to overlaps 

of tasks; limited human resources and tools were also highlighted, 

resulting to unsatisfactory performance to improve the condition of 

the Manila Bay Basin. Non-compliance of LGU on various 

agreements were also mentioned as a concern.  

Government institution aspires to be more effective and efficient in 

giving adequate and timely support to its constituents. They see 

themselves coordinating and collaborating to various sectors of the 

government to produce result that will heighten the state of living of 

their community. 

GEOLOGY 
Issues on geology pertains to the overall geologic make up of the 

coastal area as 60% of it is made up of pit which is susceptible to 

compression. Further study on ground acceleration and estimation 

of faults were recommended by the respective consultant. 

 

 

 ▪ Department of Environment and Natural Resources 

(DENR) 

▪ Department of Agriculture (DA) - Bureau of Fisher-

ies and Aquatic Resources (BFAR) 

▪ Department of Education (DepEd) 

▪ Department of Health (DOH) 

▪ Department of Public Works and Highways (DPWH) 

▪ Department of Budget and Management (DBM) 

▪ Department of the Interior and Local Government 

(DILG) 

▪ Metro Manila Development Authority (MMDA) 

▪ Metropolitan Waterworks and Sewerage System 

(MWSS) 

▪ Philippine Coast Guard (PCG) 

▪ Philippine National Police - Maritime Group (PNP-

MG) 

▪ Philippine Ports Authority (PPA) 

▪ Local Water Utilities Administration (LWUA) 

 

Box 1: Mandamus Agencies 

 ▪ National Economic Development Authority (NEDA) 

▪ Department of Environment and Natural Resources 

(DENR) 

▪ Biodiversity Management Bureau (BMB) 

▪ Environmental Management Bureau (EMB) 

▪ Forest Management Bureau (FMB) 

▪ Laguna Lake Development Authority (LLDA) 

▪ Manila Bay Coordinating Office (MBCO) 

▪ National Mapping and Resource Information Au-

thority (NAMRIA) 

▪ National Solid Waste Management Commission 

(NSWMC) 

▪ National Water Resources Board (NWRB) 

▪ Pasig River Rehabilitation Commission (PRRC) 

▪ River Basin Control Office (RBCO) 

▪ Department of Agriculture (DA) 

▪ Bureau of Soils and Water Management (BSWM) 

▪ Bureau of Fisheries and Aquatic Resources (BFAR) 

▪ National Fisheries Research and Development Insti-

tute (NFRDI) 

▪ Climate Change Commission (CCC) 

▪ Cultural Center of the Philippines (CCP) 

▪ Department of Energy (DOE) 

▪ Department of Finance (DOF) 

▪ Department of Information and Communications 

Technology (DICT) 

▪ Department of Labor and Employment (DOLE) 

▪ Department of Science and Technology (DOST) 

▪ Department of the Interior and Local Government 

(DILG) - Bureau of Local Government Supervision 

▪ Department of Tourism - Intramuros Administration 

▪ Department of Trade and Industry (DTI) - Depart-

ment of Board of Investment (BOI)  

▪ Department of Transportation (DOTr) 

▪ Housing and Land Use Regulatory Board (HLURB) 

▪ Housing & Urban Development Coordinating Coun-

cil (HUDCC) - Organization of Socialized Housing 

Developers in the Philippines 

▪ Maritime Industry Authority (MARINA) 

▪ National Anti-Poverty Commission (NAPC) 

▪ National Historical Commission of the Philippines 

(NHCP) 

▪ National Housing Authority (NHA) 

▪ National Irrigation Administration (NIA) 

▪ National Parks and Development Committee 

(NPDC)  

▪ Office of the President - Office of the Cabinet Secre-

tary (OP-OCS) 

▪ Office of the President - Office of the Executive 

Secretary (OP-OES) 

▪ Philippine Atmospheric, Geophysical and Astro-

nomical Services Administration (PAGASA) 

▪ Philippine Reclamation Authority (PRA) 

▪ Philippine Statistics Authority (PSA) 

▪ Philippine Volcanology and Seismology (PhiVolcs) 

▪ PPP (Public-Private Partnership) Center 

▪ Technical Education and Skills Development Au-

thority (TESDA) 

▪ National Commission on Indigenous People (NCIP) 

▪ Philippine Commission on Women (PCW) 

Box 2: National Government Agencies 



GEOGRAPHY 
Concerns to the physical makeup of the of the land and its 

atmosphere, and of human activity as it affects and is affected by 

these. Topics discussed during consultation focused on terrain 

conditions, elevation and slopes, urban expansion, urban 

densification, loss of open space, coastal areas and land use. One 

issue highlighted during the discourse is the outdated and 

inconsistent data on coastal erosion and control maps. 
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WATER WORKS 
Issues on water works cover low coverage of septage and sewerage in 

the Manila Bay area LGUs outside Metro Manila and no LGU in the 

study area was identified to be granted by the NSSMP (National 

Sewerage and Septage Management Program) subsidy to implement a 

septage or sewerage management program. 

ENERGY 
During consultation it was identified that the power supply in Metro 

Manila is decreasing but demand is increasing. Problems regarding 

on high electricity rate, not only in the study area, but in the whole 

Philippines was also identified. 

The main aspiration of the Filipino society on electricity and power 

generation is to have an adequate affordable supply of energy that 

could meet its need and will not compromise the environment. 

CLIMATE 
Issues on the effect of climate change focus on its effect to Manila 

Bay’s built environment. It was mentioned that the National Building 

code is outdated and calls for a review especially on matters concern-

ing climate change and resiliency measures, moreover, projection on 

tsunamis should also investigate risk on structural consideration not 

only into hazard. There is a need of convergence and harmonization of 

plans of the agencies towards a holistic development. 

Aspiration on climate change is focused on developing disaster risked 

buildings that could withstand all calamities to ensure the safety and 

security of the stakeholders. 

Stakeholders who were initially involved were BSWM, CCC, DA, 

BFAR, NFRDI, UPRI (UPD), LWUA, MMDA, NIA, PRRC, RBCO, UP 

MSI, DOST, and UPLB (Center for Climate Change). 

HYDROLOGY 
Issues on hydrology is based on NWRB findings that identified that 

Metro Manila and some towns in Bulacan are in the critical area as 

regard water abstraction, meaning the available groundwater or the 

safe groundwater yield are already being utilized. Further abstraction 

may lead to water depletion which will result to seawater intrusion and 

land subsidence.  

Stakeholders related to the state of hydrology aspire a sustainable and 

safe way of consuming ground water that will not compromise the 

status of the land. It also aspired to ensure a continuing quality 

service to its customers and guarantee that the supply meets its 

demand. 
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Box 3: Regional Offices 

▪ National Economic Development Authority (NEDA) 

▪ NEDA Region III 

▪ NEDA Region IVA 

▪ DENR-EMB 

▪ DENR-EMB Region III 

▪ DENR-EMB Region IVA 

▪ DILG-NCR 

▪ DILG Region III 

▪ DILG Region IVA 

▪ National Power Corporation (NPC) 

▪ National Transmission Corporation (NTC) 

▪ National Grid Corporation of the Philippines (NGC) 

Box 4: GOCCs 
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Box 5: Local Government Units 

Province of Bulacan 

▪ Bulacan  

▪ Obando 

▪ Hagonoy  

▪ Paombong 

▪ Malolos City 

▪ Marilao 

▪ Meycauayan 

 

Region III (Catchment) 
Province of Bataan 

▪ Bagac 

▪ Dinalupihan 

Province of Pampanga 

▪ Apalit   

▪ Santo Tomas  

▪ San Simon 

▪ Arayat   

▪ Santa Rita  

▪ City of Mabalacat 

▪ Bacolor   

▪ Santa Ana  

▪ Angeles City 

▪ Magalang  

▪ San Luis  

▪ Floridablanca 

▪ Mexico   

▪ Candaba  

▪ Porac 

▪ Minalin   

▪ City of San Fernando 

Province of Bulacan 

▪ Angat   

▪ Baliuag   

▪ San Ildefonso 

▪ Bocaue   

▪ Bustos   

▪ Santa Maria 

▪ Pandi   

▪ Plaridel   

▪ Balagtas (Bigaa) 

▪ Pulilan 

   

NCR 
Metro Manila (Coastal) 

▪ Las Piñas City 

▪ Manila City 

▪ Navotas City 

▪ Parañaque City 

▪ Pasay City 

Metro Manila (Catchment) 

▪ Caloocan City  

▪ Makati City 

▪ Malabon City 

▪ Mandaluyong City 

▪ Marikina City 

▪ Muntinlupa City 

▪ Pasig City 

▪ Pateros 

▪ Quezon City 

▪ San Juan City 

▪ Taguig City 

▪ Valenzuela City 

 

Region II (Catchment) 
Province of Pangasinan 

 

Region III (Coastal) 
Province of Bataan 

▪ Abucay   

▪ Morong 

▪ Balanga  

▪ Orani 

▪ Hermosa  

▪ Orion 

▪ Limay   

▪ Pilar 

▪ Mariveles  

▪ Samal 

Province of Pampanga 

▪ Lubao 

▪ Macabebe 

▪ Masantol 

▪ Sasmuan 

 

▪ Calumpit  

▪ Guiguinto 

▪ Norzagaray  

▪ San Miguel  

▪ San Rafael 

▪ Dona Remedios Trinidad 

▪ San Jose del Monte City 

Province of Tarlac 

Province of Nueva Ecija 

 

Region IVA (Coastal) 
Province of Cavite 

▪ Bacoor   

▪ Kawit 

▪ Noveleta  

▪ Cavite City 

▪ Rosario   

▪ Tanza 

▪ Naic   

▪ Ternate 

▪ Maragondon 

 

Region IVA (Catchment) 
Province of Cavite 

▪ General Trias 

▪ Tejeros 

Province of Batangas 

Province of Laguna 

Province of Rizal 

Province of Quezon 
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Box 6. Other concerned private sector 

▪ Maynilad Water Services Inc. (MWSI) 

▪ Philippine Chamber of Commerce and 

Industry  

▪ Subdivision and Housing Developers 

Association (SHDA) 

▪ Manila Water Company, Inc. (MWCI) 

▪ Management Association of the Philip-

pines 

 

Non-Government Organizations 

▪ Advocates of Science and Technology for 

the People (AGHAM) 

▪ Alliance for Authentic Stewardship and 

Progress (ASAP) 

▪ Assistance and Cooperation for Communi-

ty Resilience and Development 

(ACCORD), Inc. 

▪ Caucus of Development NGO Networks 

Inc. (CODE NGO) 

▪ Center for Environmental and Develop-

ment Studies (CEDS) 

▪ Center for Environmental Concerns – 

Philippines (CEC) 

▪ Community Organizers Multi-Diversity 

(COM) 

▪ NILAD 

▪ Philippine Rural Reconstruction Movement 

▪ Promotion of Church People’s Response – 

Bulacan, (PCPR Bulacan) 

▪ Solid Waste Management Association of 

the Philippines, Inc. (SWAPP)  

▪ Water Alliance - Philippine Business for 

Social Progress (PBSP) Secretariat 

 

 

Private Organizations 

▪ Philippine Institute of Environmental Plan-

ners 

▪ De La Salle University-Jesse Robredo 

Institute of Governance (DLSU-JRIG) 

▪ Haribon Foundation 

 

Civil Society Organizations 

▪ Conservation International (CI) Philippines 

▪ Partnerships in Environmental Manage-

ment for the Seas of East Asia (PEMSEA) 

▪ Fisherfolk Sector 

▪ NGO Sector 

▪ Persons with Disabilities Sector 

▪ Women Sector 

▪ Youth & Students Sector 

▪ Urban Poor Sector 

▪ Indigenous Peoples Sector 

 

Academe 

▪ UP Marine Science Institute 

▪ UP National Institute of Geological Scienc-

es (UP NIGS) 

▪ University of the Philippines Institute for 

Environmental Science and Meteorology 

(UP IESM) 

▪ United Architects of the Philippines 

▪ Philippine Institute of Environmental Plan-

ners 

▪ Philippine Institute of Civil Engineers 

 

Private Sector 

▪ Chamber of Real Estate and Builders As-

sociation, Inc. (CREBA) 

People’s Organization 

▪ Alyansa ng mga Baybaying Bayan ng Bu-

lacan at Pampanga (ABBBP) 

▪ Kalikasan People’s Network for the Envi-

ronment (Kalikasan PNE) 

▪ Pambansang Lakas ng Kilusang Mamama-

lakaya ng Pilipinas o Pamalakaya Pilipinas 

(National Federation of Small Fisherfolk 

Organizations in the Philippines 

▪ Wild Bird Club of the Philippines (WBCP) 

▪ Pangisda Pilipinas 

▪ Homeless People's Federation 

▪ Alyansa ng May Integridad na Maralitang 

Taga Malabon (AIMM) 

 

International Non-Government 

Organizations (INGOs) 

▪ World Wildlife Fund (WWF) 

▪ Habitat for Humanity 

▪ Conservation International (CI) Philippines 

▪ Partnerships in Environmental Manage-

ment for the Seas of East Asia (PEMSEA) 

▪ Greenpeace Philippines 

▪ CARE Philippines 

▪ Slum Dwellers International 

NATIONAL ECONOMIC AND DEVELOPMENT AUTHORITY  
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MANDAMUS AGENCIES 
The Implementing Plan to support the Operational Plan for the  

Manila Bay Coastal Strategy (OPMBCS) provided the metrics and 

the timeline for the deliverables of each Mandamus agency. This 

has provided focus and urgency, especially, under the leadership of 

the DENR Secretary and the technical support of the MBCO, which 

was created by the DENR to facilitate and coordinate the implemen-

tation of the Writ of Mandamus and the OPMBCS. Recent accom-

plishments included the Manila Bay Agency Scorecard System, 

which was implemented to monitor the level of accomplishment of 

each of the 13 agencies vis-à-vis the Writ of Mandamus of the 

Supreme Court and the OPMBCS. Key initiatives were also imple-

mented through the partnerships of specific agencies within the 13 

agencies (MBCO Accomplishment Report as 1st  Semester of CY 

2018). The integration of information system and the alignment of 

models, standards and technology for assessing the waters of 

Manila Bay, Laguna de Bay and Pasig River, for example, have 

facilitated more efficient information sharing and unified sources of 

important data and information across agencies. These will benefit 

not only the mandamus agencies but all other stakeholders in 

Manila Bay.  

Box 1 (previous page) lists the Mandamus agencies who are 

mandated by the Supreme Court to clean up, rehabilitate and 

preserve Manila Bay. 

 

THE MANILA BAY COORDINATING 

OFFICE (MBCO) 
An ongoing concern in the integration, facilitation and coordination 

of efforts across the 13 agencies is the capacity of the MBCO to 

sustain its past and current level of high performance. The current 

staff at the Central Office is composed of two full time members but 

on a project-basis or contractual term of employment. Yet most of 
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The Key Actors in Manila Bay are the different institutions that are 

directly and indirectly involved in as well as affected and impacted 

by Manila Bay. 

The key actors of the whole Manila Bay area and its catchment can 

be clustered into four (4) groups. These are the Government Sector; 

Private Sector, Civil Society, and International Development & 

Financing Agencies. 

▪ The area of Government Sector is composed of all national 

and local government institutions, including government 

corporations, development authorities, the Supreme Court 

and legislative bodies, and the state universities.  

▪ The realm of Private Sector includes business corporations, 

business associations or chambers, private academic insti-

tutions, faith-based organizations and other private interest 

groups, e.g., Lions.  

▪ The Civil Society comprises non-government organizations 

(NGOs) and its various networks and federations, and the 

people's organizations (POs) and its various federations and 

cooperatives.  

▪ The fourth group are those International Development and 

Financing Institutions, such as World Bank, Asian Develop-

ment Bank. 

The functions of these selected organizations are discussed in this 

section, especially as it relates to Manila Bay. 

Government Institutions 
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REGIONAL DEVELOPMENT COUNCILS 

AND LOCAL GOVERNMENT UNITS 

(PLGUS, CLGUS AND MLGUS) 
LGUs are the direct implementors of environment and Manila Bay 

related policies and programs from national government agencies. 

They also have their respective sustainable development plans, as 

required by law, and their locally evolved environment projects. Main 

points that came from the FGDs, interviews and the workshops 

revolve around the following gains and challenges or issues: 

▪ There are accomplishments from different LGUs but they are 

not known, shared and acknowledged by key NGAs and other 

LGUs. 

▪ LGUs are not fully cognizant of the Writ of Mandamus and 

the specific roles of the 13 agencies identified by the Su-

preme Court order. They deal with NGAs based on what they 

know of their mandates and projects, but they are able to 

maximize or tap into the specific role of certain mandamus 

agencies. 

▪ Apart from numerous reports that must be submitted to dif-

ferent national agencies, the LGUs are also tasked to imple-

ment national programs on the environment, disaster mitiga-

tion, etc., from different agencies as well. 

▪ At the local level, the venue for integration is at the Regional 

Development Council (RDC) and the Provincial Government. 

Plans, programs and activities (PPAs) integration and coordi-

nation at these levels however, are also dependent on several 

key factors: the competencies of elected officials, regional 

heads of national agencies and leaders of sectoral represent-

atives who are members of the council, degree of political 

influence and partisanship within the council and level of 

participation and engagement of civil society representatives 

in the council.  

 

the work are in the National Capital Region, especially, the inter-

agency follow through and coordination. The MBCO staff at the 

regional and provincial offices are likewise given other tasks within 

the DENR mandates, outside the Writ of Mandamus. During the 

MBSDMP workshops, it was observed by the participants that the 

staff of MBCO are invited in almost all kinds of meetings and fora. 

Such engagements and the actual work load of the Office are already 

precursors of burn-out, and the inability of the office to focus on the 

most important and strategic tasks. Continuity is likewise an issue 

since the contractual staff can be removed and replaced or they can 

resign or transfer without an effective turn over within DENR itself 

and with the other 13 agencies.  

The MBCO has no authority over the mandamus agencies to compel 

submission of reports and to have them account for the progress of 

targets in the Implementation Plan of the OPMBCS. The Office are 

also not officially included in the RDCs where they could actively 

advocate for Manila Bay and provide information relevant to Manila 

Bay and its surrounding tributaries. They are likewise not officially 

engaged and consulted in matters pertaining to approval of 

businesses and structures in the Manila Bay areas. 

 

LEGISLATIVE BODY 
In the House of Senate, the Committee on Environment and Natural 

Resources is focused on bills related to ecology, climate change and 

related issues. The Committee is headed by Senator Villar. At the 

House of Representatives, the Committee on Ecology looks into 

issues and possible bills on environment and natural resources. The 

Committee is headed by Congresswoman Estrelita Suansing. 

 

 

 



 

 

 

OTHER GOVERNMENT AGENCIES 
Other government agencies and different institutions stated their 

programs and mandates that are related to Manila Bay. These 

institutions have their respective accomplishments and challenges 

pertaining to Manila Bay related initiatives. Observations from 

mandamus agencies and LGUs however point to a lack of 

“orchestration”, a lack of synchronization that entails knowledge of 

specific inputs and processes from other institutions (mandamus or 

not) and mechanisms to communicate and coordinate activities 

toward common outcomes. The results of uncoordinated activities 

are often felt by the LGUs – the cities and municipalities that are 

executing these programs through their local projects. Workshop 

participants share examples of these: the resettlement of informal 

settlers. 

Non-Government Institutions 
THE LEAGUE OF LGUS 
There are three official and registered leagues of LGUs: the League 

of Cities, the League of Municipalities and the League of Provinces. 

Membership is not by person but by government entity. Each of 

these are registered as a private entity and their sources of funds 

are coming from member contributions (allowed by the COA), fund 

raising events and donor-sponsored programs and projects imple-

mented thru the Leagues. Their officials are the elected leaders of 

the LGUs and they have a secretariat that provides administrative, 

technical and networking support and services. Their level of 

engagement in the environment is dependent on the priority 

projects of the elected leaders and the donor agencies, which can 

use the leagues as conduit for funding specific projects for the 

LGUs. The strength of the leagues is also based on the leadership 

of the organization and the technical capacity of the secretariat. 

The strategic role of the Leagues is the alliance of LGUs and elected 

leaders, and the fact that they are officially recognized at the RDCs, 

by the NGAs and the donor community. They can provide technical 

support to each other, share resources and advocate for specific 

policies or policy changes and programs to target stakeholders at 

the national and local levels – executive and legislative branches of 

government. The secretariats of these leagues are also a source of 

information – of best practices, of available technical and funding 

sources, of tools and technology that are relevant for local develop-
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▪ At the provincial level, political partisanship and strategic 

competencies of elected and appointed leaders in the pro-

vincial government determine the degree of PPA integration 

and inter-LGU collaboration, including the sharing of re-

sources from the NGAs. 

▪ Resource and capacity limitations prevent the LGUs from 

implementing sustainable development plans and programs, 

especially at the municipal levels. While the Local Govern-

ment Code specified the importance of local environment 

office, such is not a mandated office. Most if not all LGUs at 

present time has contractual staff in their environment office 

which is headed by an organic employee or officer who has 

multiple roles in the LGU. 

▪ The Regional Development Councils play a vital role in local 

integration of plans and programs. But Manila Bay sustaina-

ble development is not a top of mind priority among so 

many other concerns and plans. The representation of 

MBCO is likewise not mandatory; they can be called if the 

governing elected leaders are keen on Manila bay develop-

ment. Advocacy in this venue about Manila Bay is not felt 

by LGUs. 

▪ Political rivalry, clan-oriented practices and special favors 

granted friends and interested parties affect how LGUs, 

especially the heads of environment  office and planning 

office, implement policies and programs. 

▪ LGUs consider themselves capable of implementing pro-

grams and projects related to ecological protection and 

climate change. However, limitation in structural and tech-

nological support is badly needed: more and regular staff 

for their environment offices, technical training on environ-

ment, access to information on standards, baseline and 

technology upgrades (new findings in disaster mitigation, 

water quality, etc.).  

▪ National agencies and appointed heads of offices of LGUs 

however observe that the ability of the LGUs, especially at 

the municipal level, is highly dependent on the strategic 

competencies of the locally elected leaders. Even without 

the technical know-how on environment and sustainable 

development, the political determination of a Mayor to pur-

sue environment agenda and to source out technical and 

resources support differentiates the more progressive LGUs 

than those that are highly reliant on external assistance 

either from NGAs, the province and donors. 

Stakeholders Profile 

Public-Private Partnership 

Administrative 

 

 

 

 

Institutional Setup 

Budget and Financing 

NATIONAL ECONOMIC AND DEVELOPMENT AUTHORITY  



 

176 

ment. They are the best brokers of information, both from and for 

the LGUs, and from and for other public and private institutions. The 

Leagues, however, are not tapped by both the local and national 

leaders (elected and appointed) and agencies as another institution 

that can push for Manila Bay sustainable development. When asked 

about efforts to develop Manila Bay, both leagues of municipalities 

and cities are not aware of such efforts from the chapters of the 

leagues (municipalities) and its members. 

LGU ALLIANCES 
Aside from the Leagues, LGUs at the frontline also collaborate and 

form formal alliances along Manila Bay: The alliance of Bulacan and 

Pampanga LGUs (ABB BP), of Cavite-Bataan-Zambales 

(CABATALES) and CAMANAVA (Caloocan, Malabon, Navotas, 

Valenzuela) including Quezon City. These serve as structures for 

developing common advocacies, creating the audience for their 

cause, and providing a wider venue for participation of different 

sectors (aside from the regular venues available at the local level). 

Their level of success however is uneven. Those supported by 

external funding agencies tend to sustain itself and accomplish 

specific targets as planned as in the case of MANATUTI. But those 

without external assistance on a sustained basis are not able to 

accomplish significant results as planned. The ABB-BP has several 

plans and advocacies that directly related to Manila Bay. But while 

they started in the area of fishing and fishery issues, their focus 

veered to other concerns, depending of the LGU elected officials   

seating as officers in the alliance. It has been eight years since they 

have operated. 

As in the Leagues of LGUs, the issue on sustainability and 

continuity of programs is a concern since these alliances are subject 

to changes based on the terms of office of elected officials. But 

unlike the Leagues, these alliances need to establish a more reliable 

source of funds, and to stabilize the structure to ensure that there 

are technical and administrative services for advocacies and 

projects. They will also have to actively establish their credibility 

through accomplishing results within a shorter period of time.      

Otherwise, the alliance may end up as a venting arena of different 

actors in the community, and may gain a reputation that will become 

a hindrance from getting legitimate support from both public and 

private institutions. 
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The Philippines and most countries around the globe have partner-

ed with the private sector to augment the government’s financial and 

technical capacity to pursue projects. Public-Private-Partnership 

(PPP) and its variants has been around for decades and has evolved 

through the years. It is a globally preferred procurement mode for 

large and complicated infrastructure projects.  

The Philippines has robust experience on PPPs. The government 

has engaged the private sector in the last 30 years in various 

sectors such as transport, power, water, education, property 

development, information technology, among others. Continued 

keen interest in government projects by the private sector has been 

observed in the numerous unsolicited proposals submitted to 

various agencies of government including local governments in 

support of the current administration’s “Build Build Build” program. 

As evidence of the country’s long experience in PPPs, the Philippine 

government in recent years has awarded projects with estimated 

project cost of over PhP 200 billion under the Amended BOT Law 

(RA 7718), the NEDA JV Guidelines and BCDA JV Guidelines. 

These projects were able to source funding from local and foreign 

banks with ease despite a few unwanted experiences in PPP 

concession contracts such as the long arbitration of the NAIA 3 

concession agreement, the on-going arbitration in the water 

concession due to tariff issues and in contracts where the market 

risk is absorbed in full by the private sector. In recent years, 

governments around the globe have absorbed market risk in order 

to make projects viable. This has also contributed to minimal 

interest of foreign entities in PPP projects in the Philippines.  

Projects with private sector involvement and are relevant to Manila 

Bay include the two water concessions (i.e. Maynilad Water and 

Manila Water) and the various reclamation projects along the bay 

area. The water concessions are being handled by the Manila Water 

and Sewerage System (MWSS) and while the reclamation projects 

are being handled by the Philippine Reclamation Authority (PRA).  

The private sector is keen on participating in government projects 

under the PPP framework as evidenced by numerous unsolicited 

proposals submitted to the government in the last two years. The 

most relevant to this study are the following unsolicited projects on 

the right table.  
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Legal Framework of PPPs 
PPPs have long concession periods. Mostly between 25 to 50 years. 

Thus, contracts have to be legally tenable and sustainable.  

The following are the legal basis for such contracts: 

1987 CONSTITUTION  
“The State recognizes the indispensable role of the private sector, 

encourages private enterprise, and provides incentives to needed 

investments.” 

BOT LAW (RA 6957) AS AMENDED 

(RA 7718) AND ITS IMPLEMENTING 

RULES AND REGULATION 
The law is "An Act Authorizing the Financing, Construction, 

Operation and Maintenance of Infrastructure Projects by the Private 

Sector, and for Other Purposes". It provides for a detailed description 

of the types and contents of PPP contracts, procurement require-

ments, and implementation requirements.  

Section 2 provides that, “the general description of infrastructure or 

development projects normally financed and operated by the public 

sector but which will now be wholly or partly implemented by the 

private sector, including but not limited to, power plants, highways, 

ports, airports, canals, dams, hydropower projects, water supply, 

irrigation, telecommunications, railroads and railways, transport 

systems, land reclamation projects, industrial estates or townships, 

housing, government buildings, tourism projects, markets, slaughter-

houses, warehouses, solid waste management, information techno-

logy networks and database infrastructure, education and health 

facilities, sewerage, drainage, dredging, and other infrastructure and 

development projects as may be authorized by the appropriate 

agency/LGU pursuant to this Act. 

Section 3 provides that “All government infrastructure agencies, 

including government-owned and controlled corporations (GOCCs) 

and local government units (LGUs) are hereby authorized to enter 

into contract with any duly pre-qualified project proponent for the 

financing, construction, operation and maintenance of any financially 

viable infrastructure or development facility through any of the 

projects authorized in this Act”. 

NATIONAL ECONOMIC AND DEVELOPMENT AUTHORITY  
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BCDA’s primary mandate under Republic Act (RA) No. 7227 or the 

Bases Conversion and Development Act of 1992, as amended, 

involves the disposition and/or development of government 

properties and assets, particularly the lands covered under the 1947 

Military Bases Agreement between the Philippines and the United 

States of America. Thus, BCDA is exempt from the NEDA JV 

Guidelines and may craft its own rules and procedures to govern 

joint venture agreements with private entities. The Office of the 

Government Corporate Counsel (OGCC) confirmed the foregoing in 

its Opinion No. 145, Series of 2014, which states that BCDA may 

adopt its own guidelines in the development and disposition of its 

assets and operations of its facilities through JV arrangements, 

provided that principles of fairness, transparency and 

competitiveness are observed.  

Accordingly, BCDA hereby issues these guidelines and procedures 

in establishing joint venture partnerships  with the private sector 

with the aim of accelerating the development and maximizing the 

value of BCDA assets and properties.  

By virtue of the Executive Order No. 8 series of 2010, as amended 

by Executive Order No. 136 series of 2013, the PPP Center is 

mandated to facilitate the implementation of the country’s PPP 

program and projects. It serves as the central coordinating and 

monitoring agency for all PPP projects in the Philippines. It 

champions the country’s PPP program by enabling implementing 

agencies in all aspects of project preparation, managing of the 

Project Development and Monitoring Facility(PDMF), providing 

project advisory and facilitation services, monitoring and empower-

ing agencies through various capacity building activities. 

The PPP Center provides technical assistance to NGAs, GOCCs, 

government financial institutions (GFIs), SUCs, and LGUs as well as 

to the private sector to help develop and implement critical infra-

structure and other development projects. It is also advocating 

policy reforms to improve the legal and regulatory frameworks 

governing PPPs in order to maximize the potential of infrastructure 

and development projects in the country. 

REVISED NEDA JV GUIDELINES 
Since Joint Ventures (JV) with government is not one of the allowed 

contractual arrangement under the BOT Law, the Revised NEDA JV 

Guidelines will cover such contracts.  

The requirements of the Revised NEDA JV Guideline are similar to 

the BOT Law. But differs in the prescribed timeline, the “right to 

match” of proponents of unsolicited proposal, and maximum 

allowed government participation. The guidelines shall apply to all 

GOCCs, government corporate entities (GCEs), government 

instrumentalities with corporate powers (GICPs), GFIs, and SUCs. 

BCDA JV GUIDELINES 
The BCDA Guidelines on the other hand was created to cover 

projects of the Bases Conversion Development Authority such as 

the National Government Administrative Center.  

The guideline states that:   

“The revised NEDA JV Guidelines explicitly exempts from its 

coverage JV activities of government corporate entities in the 

exercise of its primary mandate to dispose government assets and 

properties.  

 

Source: PPP Center  

PPP Projects at various stages of development 

https://ppp.gov.ph/wp-content/uploads/2015/01/ExecutiveOrderNo8.pdf
https://ppp.gov.ph/wp-content/uploads/2015/01/Executive-Order-136.pdf


These JV Guidelines, however, do not preclude BCDA from disposing 

or privatizing its assets, properties and facilities through other means. 

Pursuant to its approved Assets Disposition Plan, BCDA may dispose 

its lands and other assets through long-term lease or sale.” 

Other relevant laws are: RA 10752 (Right of Way Acquisition Act), RA 

8975 (Expeditious Implementation and Completion of Government 

Infrastructure Projects by Prohibiting Lower Courts from Issuing 

Temporary Restraining Orders) and RA 7160 (Local Government 

Code) that allowed for the development by LGUs of their own PPP 

Code.  

THE PHILIPPINE RECLAMATION 

AUTHORITY (PRA) 
The PRA (formerly Public Estates Authority) is the government entity 

primarily responsible for all reclamation projects in the country. It was 

created through PD 1084 which also defined its powers and functions 

and provided for the funding its activities.  

Key Success Factors of PPPs 
Some of the observed key success factors of PPPs in the Philippines 

include the following: 

▪ PPP as the government’s preferred procurement mode for 

large and complicated infrastructure projects. 

▪ Clear legal framework: BOT Law as Amended, NEDA JV 

Guidelines, BCDA Guidelines, LGU PPP Code and other 

relevant laws. 

▪ Project viability. The BOT Law allows government to 

contribute up to 50% of the project cost to improve viability 

(Viability Gap Fund or VGF). VGF would help non-viable but 

vital projects secure financing. However, it is not available for 

unsolicited proposals. 

▪ Reasonable risk allocation between the government and 

private sector. This follows the principle of allocating the risk 

to the party who can best handle it. However, recently 

awarded PPP projects appear to allocate more risk to the 

private sector and which were accepted by them. These 

include market risk, forex risk, financing risk and construction 

risk, among others. The private proponents have also 

assisted the government in securing Right of Way.  

▪ Concession contracts provided for termination payment for 

either government and proponent default. The related 

provisions in the contract significantly reduced the risk of 

lenders thereby increasing the project’s attractiveness to 

banks and other financing institutions. 

 

However, regulatory risk is high as can be seen in the significant 

delay in the approval of requested tariff increases for water, power, 

rail and toll roads. 
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Project Govt Agency  
Handling Project 

Proponent Description 

New Manila International 
Airport (Bulakan, Bulacan) 

DoTr San Miguel 
Corporation 

Proposal for the construction and operation & maintenance of a new 
modern airport in Bulacan with a design capacity of 200 million 
passengers per year, consisting of 4 runways and all aviation related 
facilities. 

 Sangley Airport DoTr together 
with LGU of 
Cavite province, 
PRA and CAAP 

Province of Cavite International airport development in Sangley Point, Cavite. 

Manila Bay Integrated Flood 
Control, Coastal Defense and 
Expressway Project 

DPWH  TBD  The project involves the construction and operations of a City Flood 
Barrier, Expressway and Coastal Sea Barrier that reduces the impact 
of typhoon waves and surges in the northern coastal zone of Manila 
Bay. 

 PRA Reclamation Projects Philippine 
Reclamation 
Authority 

    

A. Manila Waterfront City Manila City Hall Waterfront Manila 
Premier 
Development Inc. 

318 hectare commercial and tourism hub 
  

B. Horizon Manila 
Reclamation project 

Manila City Hall J-Bros 
Construction 
Corporation 

419 hectare reclamation project that will involve the construction of 
three islands within Manila Bay, between the Manila-Pasay border in 
the south and Roxas Boulevard in the east, stretching to about 3.5 
kilometers off the shores of Manila Bay. 

C. Solar City (Manila 
Goldcoast) 

Manila City Hall Solar 
Entertainment 
Group 

148-hectare reclamation project where business centers, residential 
and commercial properties, and tourism facilities including an 
international cruise ship terminal—will be built. 



INTEGRATED PROTECTED AREAS 

FUND (IPAF) 
In Section 16 of the Republic Act No. 7586 or the National 

Integrated Protected Areas System (NIPAS) Act of 1992, the 

Integrated Protected Areas Fund (IPAF) is declared as the financing 

scheme for the operations of the NIPAS. The Protected Area 

Management Board (PAMB) of each location is allowed retention of 

75% of all the revenue raised from the following: 

▪ taxes from the permitted sale and export of flora and fauna 

and other resources from protected areas; 

▪ proceeds from lease of multiple-use areas; 

▪ contributions from industries and facilities directly benefiting 

from the protected area; and 

▪ such other fees and incomes derived from the operation of 

the protected area. 

NATIONAL DISASTER RISK 

REDUCTION MANAGEMENT FUND 
This fund is appropriated by the national government for disaster 

risk reduction, mitigation, prevention, and preparedness activities 

such as but not limited to training of personnel, procurement of 

equipment and capital expenditures. It can also be utilized for relief,  

recovery, reconstruction and other work or services in connection 

with human induced calamities. 

Local Government 
The Local Government Code (LGC) provides the legal framework for 

LGU financing. It allows LGUs to use funds from its share in the 

national transfers and local taxes; source funds from the private 

sector through guarantee agreements, joint venture, municipal 

bonds, build-operate-transfer and its different variants, and   

borrowings; and access official development assistance (ODA) 

facilities.  

Most big cities source funds for infrastructure projects from bank 

borrowings while there are those, which have done public-private 

partnership. Smaller cities and municipalities source mainly from 
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Government funds mostly comes from the government appropria-

tions of the national government agencies of the LGUs. 

The availability of public and non-public finance may help sustain 

the developments in Manila Bay and may be explored as potential 

financing sources in the future. 

National Government 
The national government appropriations in 2018 that are being 

implemented by different agencies as follows: 

NATIONAL SEWERAGE AND SEPTAGE 

MANAGEMENT PROGRAM FUND 

(NSSMP)  
This funding has not been utilized until now but the Department of 

Public Works and Highways (DPWH), the implementing agency of 

NSSMP, has already allocated additional funds for the preparation of 

feasibility studies, in the hope that the recipient local governments 

will eventually avail of the funds 

ENVIRONMENTAL USER FEE SYSTEM 

(EUFS) 
The Laguna Lake Development Authority (LLDA) has one revenue 

source that finances programs for Water Quality Improvement pursu

-ing the “polluter pays” principle through the Environmental User 

Fee System (EUFS). The “polluter pays” principle is embodied in the 

idea that environmental externalities should be internalized by those 

who cause them (Philippine Institute for Development Studies. 

“’Polluter Pays’ principle.” Economic Issue of the Day. Dec. 2001). 

The objectives of the program include the following: 

▪ reduced water pollution and improved quality of water 

bodies; and 

▪ encouraging firms to pursue the least-cost means of 

pollution reduction and internalizing self-regulation. 
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Financing Sources 
Municipal Development Fund Office. Second Generation Fund gives 

loan-subsidy to local government for programs and projects. Subsidy 

can be up to 40% depending on income classification of the LGU. 

Commercial debt with credit enhancement. The Philippine Water 

Revolving Fund (PWRF) is of this type. In this scheme, the water 

districts improve their credit-worthiness through credit enhancement. 

The Development Bank of the Philippines is provided with reassurance 

that the Water District borrower will pay the loan through additional 

insurance from the donor, coupled with a guarantee from the Municipal 

Development Fund Office that it will absorb the principal if not paid after 

a specified number of years. Credit enhancement reduces the default 

risk of a loan, thereby increasing the overall credit rating and lowering 

interest rates. 

Concessional loans. These are loans on softer terms than market terms. 

A concessional loan is a loan with a grant element for technical 

assistance. These mostly come from Official Development Assistance 

(ODA) funds and are for on lending by the government financing 

institutions (GFIs) such as Development Bank of the Philippines or 

Landbank of the Philippines. Some private banks blend their internal 

funds with ODA funds borrowed in bulk from GFIs. 

Green Bonds. Bonds from which proceeds are invested in projects that 

generate environmental benefits. 

Islamic Finance. The main principles that define Islamic Finance are: 

adherence to interest free financial transactions; prohibition of fixed 

returns; profit-and-loss sharing; and prohibition of gharar (uncertainty), 

speculation and gambling. Islamic financial contracts are designed to 

facilitate the respect of these principles. This may be used in 

predominantly Islam - occupied areas. 

 

 

national transfers or internal revenue allotments (IRA) representing 

40% of the total national taxes collected three years earlier by the     

national government including collections of the Bureau of Customs. 

The LGUs are mandated to set aside not less than 20% of IRA for 

local government projects as development fund. 

For climate change adaptation/mitigation and disaster risk reduction 

and management related projects, there are two very specific funds 

that are mandated by Congress to be made available to local 

governments: 

PEOPLE’S SURVIVAL FUND (PSF) 
Republic Act No. 10174, an Act establishing the people's survival 

fund to provide long-term finance streams to enable the government 

to effectively address the problem of Climate Change, amending for 

the purpose Republic Act No. 9729, otherwise known as the 

"Climate Change Act of 2009". 

LOCAL DISASTER RISK REDUCTION 

AND MANAGEMENT FUND 

(LDRRMF) 
Republic Act No. 10121, Philippines Disaster Risk Reduction and 

Management Act of 2010. The Act mandates that not less than five 

percent (5%) of the estimated revenue from regular sources shall be 

set aside as the LDRRMF to support disaster risk management 

activities such as, but not limited to, pre-disaster preparedness 

programs including training, purchasing life-saving rescue equip-

ment, supplies and medicines, for post-disaster activities, and for 

the payment of premiums on calamity insurance. The LDRRMF shall 

cover 30% allocation for quick response, and 70% for disaster 

prevention, preparedness, response, rehabilitation, and recovery. 

Local governments may also impose environmental or green taxes. 

These are taxes on economic activities that negatively impact the 

environment (e.g. pollution), collected for interventions that result in 

a direct positive environmental impact. The proceeds can be directly 

invested in sustainable projects. This is being levied by some LGUs 

for users of tourism or resort facilities. Boracay environmental fee is 

an example.  

Environmental Fee 

The fare for the short boat-ride 

from Caticlan to Boracay is PhP200 

that includes boat ride for PhP25, 

Terminal fee of PhP100 and the 

"Environmental and Admission 

Fee" of PhP75. 



 

 

 

▪ Seller/provider of an ecosystem: those that get payment to 

undertake or not to undertake certain activities to preserve 

the ecosystem. The payment can compensate for the lost 

income in the community (i.e. reduced gains from fishing). 

▪ Public authority: the public authority (often the local govern-

ment) might disburse payments and collect mandatory fees 

and taxes. PES often requires the issuance of a law or 

government decree/regulation if intermediated or paid by 

public resources. If PES is negotiated among private parties, 

the government usually acts as a broker or facilitator. In this 

scheme, the seller/service provider must have clear tasks in 

securing the ecosystem while the buyer of service has to 

put effective monitoring structures in place to make sure the 

anticipated conservation outcome is achieved. 

 

IMPACT INVESTING 
Impact investments are investments made into companies, 

organizations, and funds with the intention to generate social and 

environmental impact alongside a financial return. Impact invest-

ments can be made in both emerging and developed markets, and 

target a range of returns from below market-to-market rate, 

depending on investors' strategic goals. The growing impact 

investment market provides capital to address the world’s most 

pressing challenges in sectors such as sustainable agriculture, 

renewable energy, conservation, microfinance, and affordable and 

accessible basic services including housing, healthcare, and 

education. 

CERTIFIED EMISSION REDUCTION 

(CER) 
Carbon credits issued by the Clean Development Mechanism 

(CDM) board, which allows a country with an emission-reduction 

commitment under the Kyoto Protocol to implement an emission-

reduction project in developing countries, aimed at reducing green-

house gases in the atmosphere. One CER is equivalent to 1 ton of 

CO2 avoided. 
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Issues and Challenges 
Benefits of some schemes are relatively limited.  For nstance, the 

payment for ecosystem services (PES) is used for water conserva-

tion and water quality mostly, while NSSMP is only for septage and 

sewerage projects only. If there could be a framework for a fund that 

will cover all sustainable developments, then access can be more 

inclusive. 

Further, most of the funds need documentations that are beyond the 

capacity of the intended beneficiaries. Technical assistance funds 

should always be integrated into the fund provision. 

Finally, lack of information and understanding of the public as well 

as private benefits around biodiversity and ecosystem lessens the 

incentives to pay for the delivery of basic environmental and social 

services. Businesses will need support from the government in 

terms of possible legislations, guarantees, and biodiversity offsets. 

Moving Forward with the Private 

Sector 
Other than Public-Private-Partnership modalities, the private sector 

may assist in financing infrastructures and activities within Manila 

Bay Area following the different mechanisms below: 

PAYMENT FOR ECOSYSTEM 

SERVICES  
Payment for Ecosystem Services (PES) is in the form of a financial 

reward given to people or community for conserving and restoring 

ecological systems. The stakeholders of PES are as follows: 

▪ Buyer/beneficiary of an ecosystem: those that directly 

benefit from the ecosystem and are willing to pay for its 

preservation. The payment can compensate for capital 

investment to preserve ecosystem or human labor. 
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ENDOWMENT FUND 
Capital is invested in perpetuity, and only the resulting investment 

income is used to finance grants and activities. Some known donors 

provide endowment funds for environmental protection and socio-

economic services. Foundation for the Philippine Environment is an 

example of this. More donors may be encouraged to move towards 

endowment fund since this has been proven to be sustainable. 

ONE-OFF OFFSET 
Once anticipated adverse impacts have been evaluated, the 

biodiversity offset is carried out by the developer or by a 

subcontractor. The developer assumes financial and legal liability. 

Verification is normally undertaken by a government agency. 

ENVIRONMENTAL AND SOCIAL 

GOVERNANCE (ESG) 
This is a set of standards that socially conscious investors use to 

screen investments. Companies can be encouraged to get ESG 

certified and be promoted to investors for their sustainable practices 

and policies. Environmental criteria look at how a company performs 

as a steward of the natural environment. Social criteria examine how 

a company manages relationships with its employees, suppliers, 

customers, and the communities where it operates. Governance 

deals with a company’s leadership, executive pay, audits and 

internal controls, and shareholder rights. 

B+WISER Program in Negros Island Region 

In 2015, the DENR partnered with the United States Agency for 

International Development (USAID) in launching the LAWIN 

Forest and Biodiversity Protection System as part of their 

Biodiversity and Watersheds Improved for Stronger Economy 

and Ecosystem Resilience (B+WISER) program. In the program, 

geared at developing a technologically advanced protection 

system, DENR personnel of the Negros Island Region (NIR) 

pioneered a performance-based PES to ensure effective and 

quality forest protection efforts.  

To finance the program’s forest protection efforts that include 

forest data gathering, data analysis, and environmental law 

enforcement, the Bago City government collects a fee from 

water users. Their goal is to address forest threats such as 

illegal logging and charcoal making. Through PES, the city 

expects to collect between PhP 5-8 million annually. Since the 

program is performance-based, monitoring and implementation 

is crucial in determining payment. A mobile application called 

the Cybertracker is used by community members to record 

data, forest conditions, and threats. The convenience of the 

application allows patrollers to easily track cases of illegal 

logging, kaingin, and construction of establishments. With the 

data recorded, LGUs may develop strategies on how to improve 

environmental conservation efforts. This includes policy-

making, information, education, and communication support, 

and the establishment of sustainable livelihoods for 

communities who are dependent on these protected areas for 

living.  

Source: Tacadena, Kiersnerr Gerwin. “LAWIN Protection System Soars to Conserve Forests, 

Watersheds.” 
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citizens. In the implementation of such program, the State 

shall respect the rights of small property owners (Art XIII, 

Sec. 9); 

▪ Urban or rural poor dwellers shall not be evicted nor their 

dwelling demolished, except in accordance with law and in a 

just and humane manner. No resettlement of urban or rural 

dwellers shall be undertaken without adequate consultation 

with them and the communities where they are to be 

relocated (Art. XIII, Sec. 10). 

The Philippine policy on sustainable development generally tracks 

global discussions and agreements, from the Stockholm Conference 

(1972) to the UN Summit on Sustainable Development Goals 

(2015). As early as 1977, the government instituted an integrated 

program of environmental protection to counterbalance population 

growth, urbanization, industrial expansion, rapid natural resources 

utilization and increasing technological advances. Presidential 

Decree 1151 aimed, among others, “to fulfill the social, economic 

and other requirements of present and future generations of 

Filipino, and to insure the attainment of an environmental quality 

that is conducive to a life of dignity and well-being.” It laid the 

foundation for the environmental impact assessment system that is 

implemented today.  

In 1989, the government adopted the Philippine Strategy for 

Sustainable Development that set the “general strategies to resolve 

and reconcile the diverse and sometimes conflicting environmental, 

demographic, economic and natural resource use issues arising 

from the country's development efforts; and sectoral strategies 

identified after a review of the current efforts being undertaken in 

each of the identified sectors.” In response to the Rio Summit 

(1992), the country adopted the Philippine Agenda 21 in 1997 

setting the platform for integrating sustainable development in 

decision-making structures and processes in government, 

institutionalizing multi-stakeholder participation in decision-making 

at all levels, and setting action agendas for specific ecosystems. 

With the adoption by UN member states of the Millennium 

Declaration in 2000, the Philippines integrated the millennium 

development goals (MDGs) into national development planning. By 

2016, the country has made significant gains in reducing poverty 

and child mortality, and in achieving primary education and gender 

equality. However, in the area of environmental sustainability, the 

country recorded an increase in the number of species under threat 

The Philippine legal framework is composed of an hierarchy of 

norms that includes the Constitution at the highest level, followed by 

laws passed by Congress, rules and regulations issued by relevant 

executive agencies to implement the laws, policies and programs 

issued by the President and executive agencies pursuant to their 

mandates, and local ordinances passed by local government units 

applicable in their respective jurisdictions. Treaties that the 

Philippines enter into are part of the legal framework, but these 

often require laws and policies to be passed in order for the country 

to meet its international obligations. Lastly, decisions of the courts 

are also part of the legal framework; especially relevant are the 

decisions interpreting the Constitution and laws, clarifying agency 

powers and mandates, and defining citizen rights and obligations. 

The Constitution provides principles and policies to guide 

sustainable development, including: 

▪ The State shall promote a just and dynamic social order that 

will ensure the prosperity and independence of the nation 

and free the people from poverty through policies that 

provide adequate social services, promote full employment, 

a rising standard of living, and an improved quality of life for 

all (Sec. 9); 

▪ The State shall promote social justice in all phases of 

national development (Sec. 10); 

▪ The State shall protect and promote the right to health of the 

people and instill health consciousness among them (Sec. 

15); 

▪ The State shall protect and advance the right of the people 

to a balanced and healthful ecology in accord with the 

rhythm and harmony of nature (Sec. 16). 

The Constitution elaborates on these basic principles in the Articles 

on the National Economy and Patrimony (Article XII) and Social 

Justice and Human Rights (Article XIII). The Constitution mandates 

that urban development should be inclusive: 

▪ The State shall, by law, and for the common good, 

undertake, in cooperation with the private sector, a 

continuing program of urban land reform and housing 

which will make available at affordable cost, decent housing 

and basic services to under-privileged and homeless 

citizens in urban centers and resettlement areas. It shall also 

promote adequate employment opportunities to such 
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to prepare the development plan for the National Capital Region, the 

Metro Manila Greenprint 2030. 

In terms of spatial planning, NEDA formulated the National Physical 

Framework Plan (2016-2045), wherein the National Spatial Strategy 

is the core strategy. Each municipality and city in the country 

prepares a local comprehensive land use plan (CLUP), consistent 

with the NPFP, that is the basis for enacting local zoning 

ordinances. The HLURB reviews and approves the CLUPs of all 

local governments. 

 

 

 

 

 

 

of extinction and made almost no dent in improving security of 

tenure of informal settlers (PSA, 2016). In 2015, the Philippines, 

together with other UN member states, committed to attain the more 

comprehensive sustainable development goals (SDGs). The country 

has compiled baseline data on the all the SDGs and is on track to 

measure progress until 2030 (PSA, 2018). The relevant SDG targets 

are discussed under the focal theme reports. 

The administration of President Rodrigo R. Duterte initiated a 

process to articulate a common vision of the Filipino people, which 

resulted in the document AmBisyon Natin 2040, formally adopted 

under Executive Order No. 5 (2016). The vision states that: 

In 2040, we will all enjoy a stable and comfortable lifestyle, secure 

in the knowledge that we have enough for our daily needs and 

unexpected expenses, that we can plan and prepare for our own and 

our children’s future. Our family lives together in a place of our own, 

and we have the freedom to go where we desire, protected and 

enabled by a clean, efficient, and fair government.  

Under the common vision for 2040, economic growth must be 

relevant, inclusive and sustainable, with per capita income 

increasing by at least three-fold that translates to improvement in 

the overall quality of life of the majority of Filipinos. In order to 

make economic growth broad-based across sectors and regions 

government is set to increase opportunities for the poor to 

participate in the growth process while shielding them against the 

negative impacts of economic and political instabilities, as well as 

natural and man-made calamities. The vision is for poverty to be 

eradicated by 2040, if not earlier. 

To realize this vision, the administration has prepared its roadmap, 

the Philippine Development Plan (2017-2022). In his foreword to 

the PDP, President Duterte stated that “this is the first medium-term 

plan anchored on this national long- term vision. It seeks to lay a 

stronger foundation for more inclusive growth, a high-trust and 

resilient society, and a globally competitive knowledge economy.” 

The current PDP builds on the program of inclusive growth and 

poverty reduction articulated in the previous PDP (2011-2016). The 

relevant provisions of the PDP are discussed further under the 

themes below. 

Each region in the country has a regional development plan. For the 

Manila Bay area, NEDA prepared regional development plans for the 

Calabarzon and Central Luzon regions, while the MMDA was tasked 
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▪ indigenous peoples and indigenous communities – respect, 

protection and management of the ancestral domains;  

▪ workers in the informal sector – workers’ welfare and 

protection;  

▪ urban poor – socialized housing; and 

▪ members of other disadvantaged groups such as women, 

children, youth, persons with disabilities, the elderly, and 

victims of disasters and calamities – the Comprehensive 

and Integrated Delivery of Social Services (CIDSS).  

The law also created a People’s Development Trust Fund intended 

to support microfinance initiatives and supported by other programs 

for credit and guarantee.  

In addition to the social reform law, there are laws recognizing the 

role of women in development, granting benefits and privileges to 

persons with disabilities and senior citizens. Aside from laws that 

integrate marginalized sectors, there are laws integrating environ-

mental awareness in education, and protecting cultural heritage that 

are more broadly intended to improve the quality of life of the 

people beyond poverty alleviation. 

RELEVANCE TO MANILA BAY 
The top three regional contributors to GDP from 2010-2015 are 

NCR (38%), CALABARZON (16%) and Central Luzon (9%); thus, 

the Manila Bay regions account for 63% of the country’s total GDP 

(PDP, p.32). These three regions are also the most populous: 

CALABARZON has the largest population (14.4 million), followed by 

NCR (12.9 million) and Central Luzon (12.9 million). The three 

Manila Bay regions are the least poor areas with poverty incidence 

at 3.9% (NCR), 11.2% (Central Luzon) and 9.1% (CALABARZON), 

as compared to 21.6% Philippine average (PSA, 2015). 

The national spatial strategy is intended to set the direction for 

future growth; it aims to decongest NCR and direct growth to 

regional and sub-regional centers connected for efficiency and to 

equalize economic growth opportunities. 

 

 

Inclusive Growth 
Inclusive growth is driven more by the administration’s priority 

policies and programs than by legislation. The government’s priority 

is to first address poverty. The Department of Social Welfare and 

Development (DSWD) implements a number of programs on 

poverty alleviation. The Pantawid Pamilyang Pilipino Program (4Ps) 

is a conditional cash transfer scheme where more than 4.4 million 

poor households receive cash grants in exchange for responsibili-

ties to keep mothers and infants healthy and for school-age minors 

to attend school. The known as the Kapit-Bisig Laban sa Kahirapan-

Comprehensive and Integrated Delivery of Social Services (KALAHI-

CIDSS) uses the community-driven development (CDD) approach to 

help communities in poor municipalities identify challenges around 

reducing poverty and make informed decisions on a range of locally 

identified development initiatives. Communities, civil society and 

local governments become empowered to achieve improved access 

to services and to participate in more inclusive local planning, 

budgeting, and implementation. The Sustainable Livelihood 

Program (SLP) is a capability building program for poor, vulnerable 

and marginalized communities by developing skills that enhances 

employment opportunities or providing training for micro-enterprise 

development. 

LAWS AND RELEVANT 

IMPLEMENTING RULES AND 

REGULATIONS 
The Social Reform and Poverty Alleviation Act (RA 8425) seeks to 

reduce “absolute poverty” (below the food threshold level) and 

“relative poverty” (gap between the rich and the poor). The law 

created the multi-sectoral National Anti-Poverty Commission 

(NAPC) that ensures coordinated implementation of all national and 

local social reform and poverty alleviation programs.  

The flagship programs and target sectors include:  

▪ farmers and landless rural workers – agricultural 

development;  

▪ fisherfolk – fisheries and aquatic resources conservation, 

management and development;  
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ISSUES AND CONCERNS 
The Philippines is recognized as a leader in participatory governance. 

Laws, especially on environmental management and poverty-alleviation, 

often include provisions for multi-sectoral representation in policy-

making. For example, the NAPC has representation from fourteen (14) 

basic sectors at the highest levels of decision-making. Under the EIS 

System, stakeholder consultations are critical to the decision to issue or 

withhold an environmental compliance certificate.  

However, for decisions to be inclusive, it is not enough for the margin-

alized sectors or stakeholders to be represented or simply heard, their 

interests and concerns must be addressed. It is in the process of add-

ressing the interests of various stakeholders with varying and often 

conflicting interests, where inequality is most felt. 

In many instances, the processes are highly technical (e.g. reviewing 

the EIA reports of development project proponents), so that even if 

there is consultation or representation, there is no meaningful participa-

tion because stakeholders lack the capacity to protect their interests. In 

many agency plans and programs, the objective criteria for making 

decisions are unclear or inconsistent (e.g. relocation of informal settlers, 

providing PWD-friendly facilities), so that the target sector in one area 

may not get the same benefits as that of another area. 

Government agencies and LGUs are continually improving their 

processes to ensure more meaningful participation in pursuit of 

inclusiveness in decision-making, not only through facilitating formal 

participation in multi-sectoral institutions (e.g. capacity-building for 

fisherfolk representatives in local and national councils), but also 

through in-depth focus-group consultations (e.g. vulnerability 

assessments). Coupled with science-based decision-making, a more 

inclusive consensus-building process can lead to economic growth that 

benefits everyone more equitably.  

Law (Republic Act, Presidential Decree, etc) Relevant rules and regulations (Agency, Year Issued) 

Spatial planning 

RA 7161 Local Government Code EO 72 - Preparation and Implementation of CLUP of 
LGUs 
  
MC 54 - Guidelines for LGU reclassification of 
agricultural lands for non-agricultural uses 
  
EO 124 - Establishing priorities and procedures in 
evaluating areas proposed for land conversion in 
regional agroindustrial centers/regional industrial 
centers, tourism development areas and sites for 
socialized housing 

Special sectors 

RA 7192 Women in Development and 
Nation Building Act (1992) 

  

RA 7277 Magna Carta for Persons with 
Disability 

IRR for RA 7277 

RA 8425 Social Reform and Poverty 
Alleviation Act (1997) 

IRR for RA 8425 (NAPC, 1998); AO 1 - revised IRR 

RA 9512 Environmental Awareness and 
Education Act (2008) 

  

RA 9994 amending 
RA 9257 and RA 
7432 

Expanded Senior Citizens Act 
(2010) 

  

RA 10524 amending 
RA 7277 

Expanding Positions Reserved 
for PWDs (2012) 

IRR for RA 10524 

RA 10754 amending 
RA 7277 

Expanding the Benefits and 
Privileges of PWDs (2015) 

IRR for RA 10754 
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LAWS AND RELEVANT 

IMPLEMENTING RULES AND 

REGULATIONS 
The current legal framework focuses on creating options and 

opportunities for the poor to avail of affordable housing. The basic 

relevant law is the Urban Development and Housing Act of 1992 

(UDHA), and the related laws on socialized/balanced housing, 

shelter financing. Other sectoral laws have special provisions for 

settlements (e.g. Fisheries Code on fisherfolk settlements).  

Aside from creating opportunities for affordable housing, another 

important aspect of the legal framework is the protection of urban 

poor against displacement/demolition. However, this is balanced 

with drive against professional squatting. The issue of displacement 

is especially sensitive when informal settlements are located in 

danger zones, or when the settlements obstruct/affect government 

infrastructure projects. 

RELEVANCE TO MANILA BAY 
Informal settlements are characterized by environmental poverty 

where bad living conditions impact on health, livelihood and social 

fiber. Bad living environment thus deepens poverty, increases the 

vulnerability of both the poor and non-poor living in slums and 

excludes the slum poor from growth (Ballesteros, 2010). 

With up to 1 in 4 residents of Metro Manila depending on informal 

housing, improving the lives of ISFs will contribute significantly to 

inclusive growth.  

ISFs in waterways and other danger zones should be the priority. 

They are the most vulnerable in case of natural calamities. Informal 

settlements are a major source of pollution and decline in water 

quality because of their lack of access to sanitation, garbage 

collection and septage services. The target is to move all of them to 

safe, convenient locations (where their jobs are).  

 

 

 

Upgrading Informal Settlements 
Upgrading informal settlements is an important aspect of inclusive 

growth. The Manila Bay area hosts the most number of informal 

settlement families (ISFs), therefore, the improvement of living 

conditions for ISFs is treated as a separate theme. There are wide-

ranging estimates of the number of ISFs in the country. What is 

clear is that the most number are in Metro Manila (39%) and 

CALABARZON (15%), with Central Luzon in 4th place (8%). A 

World Bank report estimates that up to three million individuals in 

Metro Manila (or about 1 in 4 residents) are dependent on informal 

housing (Singh and Gadgil, 2017). 

Not all informal settlers are income poor - even those who earn 

relatively high income could end up in informal settlements for lack 

of available housing opportunities close to their work. They would 

rather suffer the inconveniences and dangers of poor living 

conditions than to live far away from, or risk losing their source of 

income. About 45% urban poor overall (and about 39% in Metro 

Manila) are able to afford dwellings constructed with strong quality 

of wall materials, as compared to 89% of non-poor (World Bank 

Group, 2017). 

A survey of informal settlers in Metro Manila shows that a majority 

(over 58.6%) are long-term residents who have lived in Metro 

Manila for more than a decade, with only 24.3% moved less than 

five years (World Bank Group, 2017). The finding is contrary to 

common assumptions that informal settlers are mostly migrants 

from rural areas.  

AMBISYON NATIN 2040 
“Our family lives together in a place of our own…” - is a key 

aspiration of Filipinos as expressed in the national vision. This 

assumes that the home is safe, with access to basic services and the 

rights to the property are legitimate and secure. 
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There are political issues that must also be addressed. ISFs are a 

rich source of votes for local officials. One issue is that, even after 

relocation, the ISFs remain registered voters of the place where they 

left. They don’t vote for the officials in the relocation site LGU, 

therefore, they are not attractive constituents for providing the basic 

services needed. Professional squatting is also a major concern, as 

enterprising organizations use the voting power of ISFs to block 

resettlement/ relocation. Some LGUs have started programs for in-

city relocation, in the same site as the informal settlements (if not a 

danger area). This would be a good model to follow, even though it 

would require huge investments. 

ISSUES AND CONCERNS 
Government sees the issue of informal settlements almost entirely as 

a housing problem, and largely looks at ISFs as a homogeneous 

group. While it is true that housing is the key to upgrading informal 

settlements, providing affordable housing alone has not stemmed the 

increase in number of ISFs. In the first place, the number of available 

affordable housing cannot keep up with demand. Secondly, many of 

the housing for ISFs are inadequate - in location, access to basic 

services and access to jobs. 

In order to properly address the needs of ISFs, government should 

have a more nuanced understanding of the diversity of circumstances 

and interests of the ISFs. The World Bank, for example, created a 

typology of ISFs in Metro Manila according to their location and the 

type of settlement and found differences in needs and concerns. For 

example, the government prioritizes ISFs living in danger zones (e.g. 

along waterways), with the objective of relocating all of them to a safer 

area. But then, even more ISFs take the place of the ones relocated. 

This could be because waterways are close to transport arteries. 

Therefore, addressing access to affordable transportation is key to 

addressing the concerns of the ISFs. The World Bank study further 

shows that most ISFs use ‘informal transportation’ (e.g. tricycles) and 

not mass transport systems such as MRT or buses. This has to be 

considered in addressing the transport needs of ISFs. 

On the housing aspect, there are a number of barriers to meeting the 

housing shortfall in low-cost housing. In urban areas, high land prices 

limit the type and size of available dwellings. The rules that require a 

proportion of development projects be devoted to affordable housing 

have allowed for options to meet the requirements through developing 

low-cost housing projects outside of the urban centers. The resulting 

lowest-cost units in the urban development project is well beyond the 

capacity of ISFs to pay, and the options are to live outside the urban 

center, which is not a feasible option for most ISFs. 

 

 

 

 

Law (Republic Act, Presidential Decree, etc) Relevant rules and regulations (Agency, Year Issued) 

BP 220 Authorizing the (HLURB) to Establish and 
Promulgate Different Levels of Standards 
and Technical Requirements for Economic 
and Socialized Housing Projects… 

Revised Implementing Rules and Regulations of BP220 (HLURB, 
2008) 

RA 7279 Urban Development and Housing Act 
(1992) 

Implementing Guidelines for the Acquisition, Valuation, 
Disposition and Utilization of Lands for Socialized Housing 
(HUDCC, 1993) 

IRR Governing the Registration of Socialized Housing 
Beneficiaries (DILG/HUDCC, 1993) 

IRR to Ensure Observance of Proper and Humane Relocation and 
Resettlement Procedures (DILG/HUDCC, 1993) 

IRR Governing Summary Eviction (DILG/HUDCC, 1993) 

Local Finance Circular No. 1-97 - Incentives for Private Sector 
Participation in Socialized Housing (DOF, 1997) 

RA 7835 Comprehensive and Integrated Shelter 
Financing Act (1994) 

EO 272 - Creation of the Social Housing Finance Corporation 
(OP, 2004) 

RA 8368 Anti-Squatting Repeal Law (1997)   

RA 9507 Socialized and Low-Cost Housing Loan 
Restructuring Act (2008) 

IRR for RA 9507 (HGC, ??) 

RA 9653 Rent Control Act (2009)   

RA 
10884 

Balanced Housing Development Program 
Amendments (2016) 
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LAWS AND RELEVANT 

IMPLEMENTING RULES AND 

REGULATIONS 
The Philippines has a comprehensive set of environmental laws to 

protect natural ecosystems. The Environmental Impact Statement 

System established procedures for assessing the impact of develop-

ment activities and requiring the implementation of mitigation 

measures to prevent or reduce adverse impacts to the environment. 

The National Integrated Protected Areas System Act  standardized 

procedures for the management of protected areas that are reserved 

for scientific research and non-extractive use only. The Forestry 

Code governs the use of forest resources. However, the regulations 

have evolved from exploitation to conservation and rehabilitation. 

Logging in natural forests is currently prohibited, as well as the 

harvesting of mangrove species. Priority for limited extraction of non

-timber forest resources and utilization of planted trees is given to 

local communities under the community-based forest management 

program. The Fisheries Code governs the conservation and utiliza-

tion of fisheries and other aquatic resources. It mandates the local 

governments to set aside at least 15% of the waters under their 

jurisdiction as sanctuaries or refugia. The Wildlife Act governs the 

protection of endangered species and their habitats. 

Laws protecting ecosystems from the harmful effects of human 

development activities include the Clean Air Act, Clean Water Act, 

Ecological Solid Waste Management Act and the Toxic Substances, 

Hazardous and Nuclear Wastes Control Act. The Clean Air Act sets 

air quality parameters and standards for emissions from all sources. 

Management for clean air is by designated airsheds, governed by a 

local multi-sectoral body. Similarly, the Clean Water Act sets water 

quality parameters and standards for discharge from land-based 

sources (discussed further in the theme on water quality). 

Municipal waste management (from households, commercial and 

industrial sources) is devolved to municipalities and cities. These 

local governments are responsible for waste collection and disposal, 

as well as for programs on waste reduction, recycling and reuse. 

Local governments are required to establish sanitary landfills and 

stop operation of open dumps. The law on toxic and hazardous 

wastes is the country’s operational implementation of the Basel 

Convention on the transboundary movement and disposal of 

hazardous wastes. 

Protecting Ecosystems 
Manila Bay and its associated river basins comprise a ecosystem, 

including the human developments therein. However, in the theme 

of protecting ecosystems, the focus is on critical habitats as well as 

on sustaining ecosystem services that support human development 

activities. 

POLICIES 
The Philippine Master Plan for Climate Resilient Forestry 

Development (PMPCRFD) completed in 2016 adopts urban forestry 

as a strategic program. PMPCRFD will implement urban forestry in 

major cities in various regions in support of local governments that 

have the primary responsibility under the Local Government Code. 

Urban forestry includes establishment and management of patches 

of forests in urban environments (such as forest park, greenbelts, 

nature center or road side planting including the planting of trees 

and ornamentals in vacant lots) to enhance the physiological and 

psychological well-being of urban residents. In addition, the master 

plan recognizes the growing need of the country for forest products 

in construction as well as for fuel (e.g. charcoal). Therefore, the plan 

includes a program for roundwood and fuelwood plantation 

development. Finally, the masterplan also incorporates rehabilitation 

of degraded forests, especially watersheds. The National Greening 

Program is the flagship for rehabilitating forest ecosystem. 

Under the Clean Water Act, the DPWH is mandated to prepare the 

National Sewerage and Septage Management Program (NSSMP) 

that will require highly urbanized cities (HUCs) to provide sewerage 

and septage services to minimize the adverse impacts of domestic 

wastewater discharges on water quality and water resources. It 

includes a framework plan to address various national issues on 

sanitation and treatment and disposal of wastewater, focusing on, 

among others, objectives, strategies, targets, institutional 

mechanism, financing mechanism, technology implementation, 

programming, monitoring and evaluation and other key national 

concerns. The NSSMP is discussed in greater detail in the theme on 

water quality below. 
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RELEVANCE TO MANILA BAY 
Pursuant to the Clean Air Act, the designated airsheds in Manila Bay 

are the following: 

▪ National Capital Region (NCR) Airshed 

▪ Cavite-Laguna-Rizal Airshed, and Bulacan-Pampanga-

Bataan Airshed.  

Under the Expanded NIPAS law (2018), the following areas are 

included in the protected areas system: 

▪ Las Piñas - Parañaque Critical Habitat and Ecotourism Area 

(181.63 hectares) 

▪ Upper Marikina River Basin Protected Landscape 

(28,125.64 hectares) 

This is in addition to a number of initial component protected areas 

located in urban areas in Manila Bay: 

▪ Ninoy Aquino Wildlife and Nature Center (22.7 ha) 

▪ Hiulugang Taktak Protected Landscape (3.2 ha) - RA 6964 

(1990) 

▪ Mts. Palay-Palay and Mataas na Gulod Protected Landscape 

(3973.13 ha) - PP 1315 (2007) 

▪ Angat Watershed Forest Reserve (6,600 ha) - PP 391 

(1968) 

▪ La Mesa Watershed - PP 1336 (2007) 

ISSUES AND CONCERNS 
The laws provide a sufficient policy framework, that if properly 

implemented are adequate to safeguard the integrity of habitats in 

Manila Bay from overexploitation, water pollution, sedimentation, 

and encroachment into critical areas in the bay and along the coastal 

zone. The challenge is clarifying the fragmented responsibilities of 

national agencies and local governments to enforce these laws 

towards achieving common goals and targets. Decision-makers 

should base decisions on relevant scientific information, and actions 

have to be consistent over the long-term, as opposed to short-term 

programs that only match immediate political agendas and periods. 

Law (Republic Act, Presidential Decree, etc.) Relevant rules and regulations (Agency, Year Issued) 

PD 705 Forestry Code (1975) EO 23 (OP, 2011) Logging ban in natural forests; 
EO 26 (OP, 2011) and EO 193 (OP, 2015) National 
Greening Program 

PD 1152 Philippine Environmental Code 
(1977) 

  

PD 1586 Environmental Impact Statement 
System (1978) 

DAO 1992-21 Amending the Revised Rules and Reg-
ulations Implementing P.D. 1586;  
DAO 96-37; DAO 2000-37; DAO 2000-05; 
DAO 2003-30 (Implementing Rules and Regulations 
(IRR) for the Philippine Environmental Impact State-
ment (EIS) System 

RA 6969 Toxic Substances, Hazardous and 
Nuclear Waste Control Act (1990) 

IRR 

RA 7076 People’s Small-Scale Mining Act 
(1991) 

DAO 1991 - 34 (July 14 1991) - Rules and Regula-
tions to Implement Republic Act No. 7076 Otherwise 
Known as "Peoples Small Scale Mining Act of 1991 
EO 179, series of 2012 
Revised DAO on Small Scale Mining 

RA 7161 Ban on mangrove cutting (1991)   

RA 7586 National Integrated Protected  
Areas System Act (1992) 

Revised IRR of NIPAS (DENR, 2007) 

RA 7942 Mining Act (1995) EO 79 Responsible Mining (OP, 2012) 

RA 8435 Agriculture and Fisheries       
Modernization Act (1997) 

  

RA 8749 Clean Air Act (1999) DAO 2000-81 IRR of RA 8749 
DAO 2002-05, Clarification on the Incineration Ban  in 
the Philippine Clean Air Act of 1999 
DAO 2007-27 
MC 2207-03 Air Quality Management 
DAO 2013-13 Establishing the Provisional National 
Ambient Air Quality Guideline Values 

RA 9003 Ecological Solid Waste Manage-
ment Act (2000) 

DAO 2001-34 , IRR of RA 9003 
NSWMC Resolution No 6 (Dec 2005) , Guidelines on 
on Categorized Final Dispoal Facilities 
DAO 2006-10, Guidelines on Categorized  Final Dis-
posal Facilities (Sanitary Landfills) 

RA 9147 Wildlife Act (2001)   

RA 10654 amend-
ing RA 8550 

Fisheries Code (2014, 1998) EO 154 - National Plan of Action Against IUU Fishing 
(OP, 2013) 

RA 11038 amend-
ing RA 7586 

Expanded NIPAS [IRR Pending] 
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In line with the NSSMP, a policy was adopted by the NEDA Board 

on the cost sharing of investments for sewage and septage projects 

of LGUs. Initially, the grant of 40% of the investment cost was to be 

provided only to Highly Urbanized Cities (HUCs) outside of Metro 

Manila (since MM is already covered by the two concessionaires of 

the MWSS) investing in sewerage systems. To fund this, an 

allocation of PhP 2 billion was included in the budget of DPWH and 

included in the General Appropriations Act (GAA) from 2015 up to 

the present. The policy was revised in 2017 to increase the grant to 

50% grant for investments not just for sewerage but also for septage 

treatment systems and expanding eligible LGUs from just HUCs to 

include all cities and 1st class municipalities.  

There is an ongoing effort led by NEDA to formulate the Philippine 

Master Plan for Water Supply and Sanitation where among other 

things, the National Sustainable Sanitation Road Map will be 

integrated with the National Road Map for Water Supply. This is 

expected to be finished and formally adopted by the NEDA by the 

end of 2018. 

LAWS AND RELEVANT 

IMPLEMENTING RULES AND 

REGULATIONS 
The Philippine Clean Water Act of 2004 (Republic Act 9275) is the 

primary law relevant to Water Quality Improvement. It aims to 

protect the country’s water bodies from pollution from land-based 

sources (industries and commercial establishments, agriculture and 

community/household activities). It provides for a comprehensive 

and integrated strategy to prevent and minimize pollution through a 

multi-sectoral and participatory approach involving all the stake-

holders. Management of water quality will either be based on 

watershed, river basin or water resources region. Water quality 

management areas with similar hydrological, hydrogeological, 

meteorological or geographic conditions which affect the reaction 

and diffusion of pollutants in water bodies are to be designated by 

the DENR in coordination with the NWRB. All owners or operators of 

facilities that discharge wastewater are required to get a permit to 

discharge from either the DENR or the LLDA. 

The Department of Public Works and Highways (DPWH), in coordi-

nation with local government units is mandated to prepare a national 

program on sewage and septage management not later than twelve 

Improving Water Quality 
Under the PDP, access to water supply, sewerage and sanitation is a 

major component of ensuring a clean and healthy environment. The 

PDP notes that despite the abundance of water resources, service 

remain inadequate. There is an estimated 479 billion cubic meters 

available from surface water bodies for beneficial use. The total 

volume of water rights granted is only 60% of the 146,000 mcm 

potential volume for use.  

Universal access to water supply, sewerage, and sanitation (WSSS) 

is yet to be achieved. Connection to sewerage networks and 

treatment facilities is only at five percent of households. Rapid 

increase in population and expansion of residential and commercial 

areas exacerbate the problem of pollution of water resources. 

Untreated domestic wastewater discharges (33%), agriculture and 

livestock (29%), industrial sources (27%) and non-point sources 

such as agricultural farms (11%) constituted the sources of water 

pollution. As a result, many of the classified water bodies are now 

unfit for their intended uses. 

POLICIES 
The Clean Water Act assigned the Department of Public Works and 

Highways (DPWH) to prepare the NSSMP, including the creation of 

an Inter-agency Steering Committee (ISC) and its Technical 

Working Group (TWG). Since 2008, both the ISC and the TWG have 

been jointly steered by the National Economic and Development 

Authority (NEDA) and DPWH, with active participation of the relevant 

agencies, namely: the Local Water Utilities Administration (LWUA), 

Department of Environment and Natural Resources (DENR), 

Department of Health (DOH), Metropolitan Waterworks and 

Sewerage System (MWSS), Maynilad Water Services Inc. and the 

Manila Water Co. Inc.  

The goal of the NSSMP is to improve water quality and protect 

public health in urban areas of the Philippines by 2020. Its object-

ives are to enhance the ability of local implementers to build and 

operate wastewater treatment systems for urban centers and 

promote the behavior change and supporting environment needed 

for systems to be effective and sustainable. The main strategy is to 

facilitate a bottom-up, demand-driven project development process 

by providing national government support and incentives.  
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grants responsibilities to LGUs to provide basic services for water 

supply and sanitation. 

Under the Clean Water Act, the DENR shall designate water bodies, 

or portions thereof, where specific pollutants from either natural or 

manmade source have already exceeded water quality guidelines as 

months from effectivity of this Act. A priority list is likewise to be 

prepared which will be the basis for the allotment of funds on an 

annual basis by the national government for the construction and 

rehabilitation of required facilities. On the other hand, LGUs are to 

provide the land including road right of the way for the construction 

of sewage and/or septage treatment facilities and raise funds for the 

operations and maintenance of said facilities.  

The DOH was tasked to formulate guidelines and standards for the 

collection, treatment and disposal of sewage as well as the guide-

lines for the establishment and operation of centralized sewage 

treatment system. The MWSS and other agencies mandated to 

provide water supply and sewerage facilities are required to connect 

to existing sewage lines, subject to the payment of sewerage service 

charges/fees within five years following effectivity of this Act. All 

sources of sewage and septage are required to comply with the law.  

The NSSMP and the cost-sharing policy was supposed to be 

supported by an information, education, and communication (IEC) 

program which was to be rolled out to all the provinces so that the 

LGUs will know about it. This has only been done to a limited 

extent. Together with other difficulties encountered, up to now, only 

one city has been able to access the Fund. The Road Map has also 

hardly been implemented.     

The law also provides that anyone discharging wastewater into a 

water body will have to pay a wastewater charge. This economic 

instrument based on the polluters pay principle which will be 

developed in consultation with all concerned stakeholders is 

expected to encourage investments in cleaner production and 

pollution control technologies to reduce the amount of pollutants 

generated and discharged. Effluent trading per management area 

will also be allowed.  

The MWSS and other agencies mandated to provide water supply 

and sewerage facilities are required to connect existing sewage 

lines, subject to the payment of sewerage service charges/fees 

within five years following effectivity of this Act. All sources of 

sewage and septage are required to comply with the law. The DOH 

will formulate guidelines and standards for the collection, treatment 

and disposal of sewage as well as the guidelines for the establish-

ment and operation of centralized sewage treatment system. The 

powers and functions of DOH at the national level is further 

supported by the Code of Sanitation. The Local Government Code 

Law 
(Republic Act, Presidential 

Decree, etc.) 

Relevant rules and regulations 
(Agency, Year Issued) 

RA 9275 
  
  

Clean Water Act 
(2004) 
  

DENR Administrative Order (DAO) 2005-10 – Implementing Rules and Regu-
lations of RA 9275 
EMB Memorandum Circular 012, series of 2012 – Methods of Analysis for 
Water and Wastewater 
DAO 2016-08, Water Quality Guidelines and General Effluent Standards of 
2016 

PD 1067 Water Code of the 
Philippines 

IRR adopted at the 119th meeting of the National Water Resources Council on 
June 11, 1979 
Revised IRR adopted at the 29th meeting of the National Water Resources 
Board on March 21, 2005 

RA 8041 National Water 
Crisis Act (1995) 

EO 374 (October 15,1996) creating the Presidential Task Force on Water 
Resources Development and Management 

PD 856 Code of Sanitation 
of the Philippines 

IRR of PD 856 
  

RA 9483 Oil Pollution  
Compensation Act 
(2007) 

  

RA 9993 New Philippine 
Coast Guard Law 
(2009) 

IRR approved by DOTC on April 8, 2011 

RA 9003 Ecological Solid 
Waste Manage-
ment Act (2001) 

IRR of RA 9003 
NSWMC Resolution No 6 (Dec 2005) , Guidelines on Categorized Final Dis-
posal Facilities 
DAO 2006-10, Guidelines on Categorized Final Disposal Facilities (Sanitary 
Landfills) 

    EO 510 (OP, 2006) creating the River Bain Control Office 
EO 816 (OP, 2009) RBCO as lead agency for river basin management in the 
country 
EO 533 Adopting ICM (OP, 2006) 
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▪ Develop and prescribe procedures for the issuance of 

appropriate permits and clearances; 

▪ Review the incentives scheme for effective solid waste 

management; and 

▪ Formulate the necessary education promotion and 

information campaign strategies. 

In addition to chairing the Board, the DENR was mandated to also 

prepare an Annual National Solid Waste Management Status Report; 

Prepare and distribute information, education and communication 

materials; Establish methods and other parameters for the measure-

ment of waste reduction, collection and disposal; Provide technical 

and other capability building assistance and support to the LGUs in 

the development and implementation of local solid waste manage-

ment plans and programs; Recommend policies to eliminate barriers 

to waste reduction programs; Exercise visitorial and enforcement 

powers to ensure strict compliance and establish a National Ecology 

Center. 

Section 6 highlighted that LGUs shall be primarily responsible for 

the implementation and enforcement of the provisions of this Act 

within their respective jurisdictions. Segregation and collection of 

solid waste shall be conducted at the barangay level specifically for 

biodegradable, compostable and reusable wastes; provided, that the 

collection of non-recyclable materials and special wastes shall be 

the responsibility of the municipality or city. 

The law required all open dumpsites to be closed and transformed 

into controlled dumpsites within 3 years of the effectivity of the law 

and for all controlled dumpsites to be closed and transformed into 

sanitary landfills within 5 years of the effectivity of the law. It also 

prohibited open burning of wastes. RA 9003 also set a target of 

25% diversion of waste materials from disposal sites with this target 

to be increased every 3 years thereafter. 

RELEVANCE TO MANILA BAY 
Over the years, the water quality of Manila Bay has continuously 

deteriorated due to increasing discharges from untreated domestic 

and industrial sources, as well as urban and agricultural runoffs. Sea

-based activities such as aquaculture and waste dumping from 

passenger ships and cargo vessels also contribute to the increasing 

pollutant load of the bay.  

Organic pollution generated from the entire Manila Bay region was 

estimated in this study at 1,020 tons of BOD/day. While Metro 

Manila contributes about 30% of this pollution load, major infra-

structures on sewerage and sanitation are operating with more 

capacities being constructed by the two private sector concession-

aires of the MWSS to treat sewage and septage prior to discharge to 

creeks and rivers. The challenge remains for the 70% pollution load 

coming from outside the jurisdiction of MWSS where investments 

on wastewater collection and treatment are still sorely lacking.  

non-attainment areas for the exceeded pollutants. It shall prepare 

and implement a program that will not allow new sources of 

exceeded water pollutant in non-attainment areas without a 

corresponding reduction in discharges from existing sources.  

Within six months from the designation of non-attainment areas, 

DENR will lead in the design and implement a plan specifically 

aimed to upgrade the water quality of water bodies designated as 

non-attainment areas to meet the guidelines under which they have 

been classified and to improve their classification to a level that 

meet their projected or potential use. The plan may include more 

stringent effluent standards that shall be applicable only to the    

non-attainment area. Pollution sources that are not in compliance 

with the effluent standards for the non-attainment area shall be 

subject to strict monitoring, without prejudice to the penalties and 

administrative remedies provided herein. No new sources of 

pollution for the specific pollutants for which the area is designated 

as non-attainment shall be allowed unless there is a corresponding 

reduction in discharges from existing sources and the total pollution 

load from all sources including the new source will not exceed the 

targets in the plan to upgrade of water quality. 

While the Clean Water Act deals mainly with regulating pollution 

from land-based sources, the standards set by DENR, the civil and 

criminal liabilities for violation still apply for pollution coming from 

ships and other non-land based sources. The Oil Pollution 

Compensation Act deals with civil liability arising out of pollution 

from ships, consistent with the international agreements on marine 

pollution. The Coast Guard Law mandates the Philippine Coast 

Guard as lead agency for regulation, monitoring and enforcement of 

potential ship-based sources of pollution. 

The Ecological Solid Waste Management Act established the 

National Solid Waste Management Board, chaired by the DENR.  

Among the major mandates of the Board are: 

▪ Prepare the National Solid Waste Management Framework; 

▪ Approve local solid waste management plans in accordance 

with its rules and regulations; 

▪ Review and monitor the implementation of local solid waste 

management plans;  

▪ Adopt a program to provide technical and other capability 

building assistance and support to LGUs in the development 

and implementation of source reduction programs; 

▪ Develop and implement a program to assist local 

government units in the identification of markets for 

materials that are diverted from disposal facilities through 

reuse, recycling, and composting, and other environment-

friendly methods; 

▪ Develop a mechanism for the imposition of sanctions for the 

violation of environmental rules and regulations; 

▪ Manage the Solid Waste Management Fund; 
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The mandamus order of the Supreme Court suffers from the same 

limitation. In the original decision of 2008, the Court ordered the 

agencies to prepare plans, conduct inspections, establish facilities 

that are many steps removed from actually reducing the pollution. In 

its Resolution of 2011, the Court corrected an oversight in the 

original decision that failed to set deadlines for the agencies to 

comply with their required actions. Ten years after the case was 

decided, there is no sign that Manila Bay will meet the water quality 

standard that the Court set as desired outcome, despite faithful 

compliance with the regular reporting requirements. In fairness to 

the agencies led by DENR, some outcome measures were included 

in the Operation Plan for the Manila Bay Coastal Strategy. The latest 

iteration of the Plan (2017-2022) target actual measurable reduction 

in pollution loads, aside from the many other tasks that are still in 

the information-gathering mode (conduct of inventories, identify 

sources). However, it is not clear that the government has allotted 

sufficient resources to meet these ambitious goals. 

Recent EMB monitoring data from the major river basins showed 

that nutrients such as ammonia and phosphate concentrations have 

exceeded the prescribed water quality guidelines. This is mainly 

attributed to increased agricultural activities and inadequate sewage 

treatment.   

Wastewater from industrial sources contains higher concentrations 

of organics and will occasionally contain heavy metals and priority 

organics. Contributions from these sources are not yet fully 

established as the EMB continues to conduct monitoring and 

surveillance of establishments. The latest PEMSEA report in 2013 

for the Laguna Lake-Pasig River-Manila Bay watershed estimated 

about 11% of the BOD are attributable to industrial sources. 

Pollution brought about by inadequate solid waste management is 

another serious threat to the water quality of the Bay. Illegally 

thrown solid wastes not only pollute the waters but usually also clog 

rivers and drainage canals resulting in flooding especially during 

heavy rains. Dumping of sludge, wastes, and other contaminated 

materials into the ocean as well as coastal reclamation contributes to 

the devastation of the Bay and its environment.  

Under the Clean Water Act, the following WQMAs in the Manila Bay 

area have been designated:  

▪ Areas under LLDA (RA 9275) 

▪ Imus-Ylang Ylang-Rio Grande Rivers (CALABARZON) (DAO 

2003-12) 

▪ Marilao-Meycauayan-Obando River System (Central Luzon) 

(DAO 2008-07) 

▪ San Juan River System (NCR) (DAO 2012-04) 

▪ Cañas- Maalimango Rivers (CALABARZON) (DAO 2016-19) 

ISSUES AND CONCERNS 
The PDP recognized that the main policy challenge in the water 

resources sector is addressing the fragmented responsibilities 

among the numerous agencies, and between national agencies and 

LGUs. Government is considering creation of an apex body to 

compel coordination and integration of policies and program. The 

Clean Water, Water Code and Ecological Solid Waste Management 

laws are comprehensive enough to cover the legal foundation for 

regulations to protect water quality. However, effectiveness of 

implementation is a challenge, because what government tracks as 

performance measures are mostly output (preparation of plans, 

inspections) rather than outcomes (actual reduction in pollution 

loading). What is needed aside from an apex body is a coordinated 

system of results-based program planning and implementation, 

where the various agencies agree on desired outcomes and align 

their programs (according to their separate mandates) to contribute 

to these outcomes in measurable ways. 
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ISSUES AND CONCERNS 
With climate change, Philippines is already experiencing increased 

intensity and frequency of extreme weather events. Adapting to 

climate change, which now defines the new normal, and mitigating 

its impact, is a big challenge and efforts have to be heightened to a 

level that would safeguard not only lives but also economic gains. 

Transitioning to a low carbon pathway by adhering to the principle 

of common but differentiated responsibilities to address climate 

change adds to the challenge.  

Not all LGUs have mainstreamed CCA and DRR measures in their 

comprehensive land use and development plans (CLUP and CDP) 

due to: (a) lack of capacity to use the available geospatial inform-

ation; (b) unavailability of appropriately-scaled probabilistic multi-

hazard maps; and (c) coarse spatial resolutions of available maps. 

Moreover, available funds are used primarily for relief and recovery 

activities and not for adaptation and mitigation measures. There is 

also a lack of IEC campaigns to increase adaptive capacity of 

communities, especially vulnerable groups (i.e., women, children, 

older persons, indigenous peoples, and persons with disabilities).  

The existing protocols for relief and rehabilitation are not appro-

priate for long-gestating events such as El Niño. For instance, the 

quick response fund is intended for repair of infrastructure damaged 

due to a calamity, but El Niño does not result in damage in infra-

structure but rather, loss of livelihood.  

There is perennial complaint that Office of Civil Defense (OCD) does 

not have the required staffing and resources support to be able to 

perform all the tasks well and in a timely manner. The OCD also 

suffers from high turnover of personnel. 

It appears that the agencies under each of the pillars do not have an 

established procedure for coordination under each of the four 

thematic areas, as proposed in the DRRM Plan. The Plan identifies 

specific outcomes and targets under each thematic area. However, 

there appears to be no monitoring or reporting under the themes. 

This is not to say that the tasks are not completed, but that each 

agency has resorted to implementing its mandate independent of 

system of outcomes and targets contained in the Plan. 

 

Climate Change Adaptation and 

Disaster Risk Reduction 
PDP 2017-2022 
The Philippine Atmospheric, Geophysical and Astronomical Services 

Administration (PAGASA) estimates the country’s average 

temperature to be warmer at 0.9-1.9 °C to 1.2-2.3 °C by mid-21st 

century (2036-2065), based on the scenarios set by the Fifth 

Assessment Report of the IPCC. For the most part of the country, 

the projected changes in seasonal rainfall is expected to be within 

the range of its natural variability, except for a highly likely drier 

future over the central sections of Mindanao due to the strong 

influence of the El Niño Southern Oscillation. Sea level rise, faster 

than the global average, has been observed in some coastal areas in 

the country, and this condition is projected to continue. In the 

Manila Bay area, subsidence in the coastal areas have an even more 

immediate impact than sea level rise. 

The primary concern is to reduce the risks on the communities 

exposed to the threats of climate change impact and disasters. The 

NSS seeks to make vulnerability reduction an integral part of 

development. Vulnerability reduction involves instituting prevention 

and mitigation measures to avoid or reduce the impact of climate 

change and disasters on the community. These may include 

redundancy routes to provide access to areas affected by hazards. 

RELEVANCE TO MANILA BAY 
As the center of political and economic power, Metro Manila and the 

Manila Bay area is the engine of the country. Any disruption caused 

by disasters in the area has enormous consequences to the rest of 

the country. The dense population increases exposure to risks. 

Residents have varying levels of resilience, with the urban poor 

being the most vulnerable.  

However, the Manila Bay area has all the resources available to meet 

the challenges, because it is where decisions are made. The LGUs 

in the three regions are also among the wealthiest and with the most 

capabilities to meet any disasters. 
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Law, Policy,  
Regulation, Plan 

Basic features 
  

DRRM Act  
(RA 10121) 

▪ The law set the policy and institutional framework for DRRM in the country, with the transformation of the (then) disaster coordi-

nating councils into the DRRM councils (at national and local levels). The law institutionalized the decentralization of DRRM, 
expanded the scope to include prevention/ mitigation/ preparedness, and established national and local DRRM funds that may be 
accessed for preparedness and disaster risk reduction, and not just for disaster response. 

▪ The DRRM Act created the National DRRM Fund to replace the Calamity Fund. It provides more flexibility in the use of the fund 

for pre-disaster purposes (e.g. preparedness and mitigation programs, training and procurement of equipment, construction of 
evacuation centers and other facilities, etc.). In addition, the fund can be used for relief and rehabilitation. However, access to the 
NDRRMF has to be coursed through the NDRRMC. 

▪ It also created Local DRRM Funds - Not less than five percent (5%) of the estimated revenue from regular sources shall be set 

aside as the LDRRMF to support disaster risk management activities such as, but not limited to, pre-disaster preparedness pro-
grams including training, purchasing life-saving rescue equipment, supplies and medicines, for post-disaster activities, and for 
the payment of premiums on calamity insurance. 

▪ Of the amount appropriated for LDRRMF, thirty percent (30%) shall be allocated as Quick Response Fund (QRF) or stand-by 

fund for relief and recovery programs in order that situation and living conditions of people in communities or areas stricken by 
disasters, calamities, epidemics, or complex emergencies, may be normalized as quickly as possible. 

▪ Unexpended LDRRMF shall accrue to a special trust fund solely for the purpose of supporting disaster risk reduction and man-

agement activities of the LDRRMCs within the next five (5) years. Any such amount still not fully utilized after five (5) years shall 
revert back to the general fund and will be available for other social services to be identified by the local Sanggunian.  

SNAP 2009-2019 ▪ The Strategic National Action Plan for DRR, prepared through a participatory process in 2009, assessed the (then) capacity of 

government for DRR. It outlined the priorities and desired outcomes for improving DRRM at national and local levels. The devel-
opment of the SNAP was anchored on 2 principles: DRR is linked to poverty alleviation and sustainable development; and stake-
holder participation in mainstreaming DRR at all levels. 

▪ The SNAP was officially adopted through EO 888. Although it still used the legal framework prior to the DRRM Act, the SNAP 

was prepared in synergy with the congressional deliberations on the DRRM Act. The law took on many of the principles and 
elements of the SNAP. The SNAP became the immediate precursor of the NDRRM Plan. 

NDRRMF ▪ The Framework shall serve as the principal guide to disaster risk reduction and management efforts in the country and shall be 

reviewed on a five-year interval, or as may be deemed necessary, in order to ensure its relevance to the times (RA 10121). 

▪ The NDRRMF helps develop a common understanding of the different aspects of DRRM (prevention/mitigation, preparedness, 

response, rehabilitation and recovery). It emphasizes: reducing vulnerability and increasing capacity; mainstreaming of DRR in 
national and local plans; multi-stakeholder partnerships; and linking DRR to climate change adaptation. The Framework sets the 
benchmarks and is used to M&E of DRRM implementation. It was approved on June 16, 2011. 

NDRRM Plan  
2011-2028 

▪ The NDRRM Plan provides the specifics of the strategies under the NDRRM Framework. It identifies the lead and participating 

agencies under the four streams (prevention/mitigation, preparedness, response and rehabilitation/recovery), desired outcomes, 
indicators of success and key activities. The plan has a timeline in 3 phases: short term (2011-2013), medium term (2014-2017), 
and long term (2017-2028). 

Climate Change Act 
(RA 9729) 

▪ In 2009, Congress passed a law to make the country ready for the impacts of climate change. It recognizes the country's com-

mitments to the UNFCCC, as well as the HFA. 

▪ The law created the Climate Change Commission, which: "shall be an independent and autonomous body and shall have the 

same status as that of a national government agency. It shall be attached to the Office of the President. The Commission shal l be 
the sole policy-making body of the government which shall be tasked to coordinate, monitor and evaluate the programs and 
action plans of the government relating to climate change" 
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Mandamus Agencies 

National Legal Frameworks 

Law, Policy, 
Regulation, Plan 

Basic features 
  

National Framework 
Strategy on Climate 
Change 

The Framework shall serve as the basis for a program for climate change planning, research and development, extension, and 
monitoring of activities, programs and projects to protect vulnerable communities from the adverse effects of climate change. 
(Sec 1, Rule VIII, IRR) 
 
The Framework shall include, but not limited to, the following components: 

(a) National priorities; 
(b) Impact, vulnerability and adaptation assessments; 
(c) Policy formulation; 
(d) Compliance with international commitments; 
(e) Research and development; 
(f) Database development and management; 
(g) Academic programs, capability building and mainstreaming; 
(h) Advocacy and information dissemination; 
(i) Monitoring and evaluation; and 
(j) Gender mainstreaming. 
(Sec. 12, RA 10174) 

The Philippine strategy for climate change is heavily anchored on adaptation, even as it outlines strategies for mitigation. 

National Climate Change 
Action Plan 2011-2028 

In 2012, the CCC approved the National Climate Change Action Plan. The NCCAP shall include, but not be limited to, the follow-
ing components: 

▪ Assessment of the national impact of climate change; 

▪ The identification of the most vulnerable communities/areas, including ecosystems to the impacts of climate change, 

variability and extremes; 

▪ The identification of differential impacts of climate change on men, women and children; 

▪ The assessment and management of risk and vulnerability; 

▪ The identification of GHG mitigation potentials; and 

▪ The identification of options, prioritization of appropriate adaptation measures for joint projects of national and local gov-

ernments. (Sec 2, Rule VIII, IRR) 
The NCCAP identified the following priorities, with strategic actions for each priority: 

▪ food security 

▪ water sufficiency 

▪ environmental and ecological stability 

▪ human security 

▪ climate-friendly industries and services 

▪ sustainable energy, and 

▪ knowledge and capacity development. 

Supplemental Guidelines 
in Mainstreaming Cli-
mate and Disaster Risks 
in the Comprehensive 
Land Use Plans (2014) 

The supplemental guidelines support the national strategic priority on mainstreaming disaster risk reduction and management 
and climate change adaptation in the development processes with emphasis on the formulation of climate and risk-sensitive 
comprehensive land use plan and zoning ordinance. 
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Law, Policy, 
Regulation, Plan 

Basic features 
  

People's Survival Fund (RA 
10174) 

The law primarily established the PSF, a special fund in the National Treasury for the financing of adaptation programs and 
projects based on the National Strategic Framework. The law specifies the uses of the fund, as well as the mechanism for 
fund management. The law appropriated an initial P1 billion for the PSF. 
 
Uses of the Fund. – The fund shall be used to support adaptation activities of local governments and communities such as, 
but not limited to, the following: 

(a) Adaptation activities, where sufficient information is available to warrant such activities, in the areas of water re-
sources management, land management, agriculture and fisheries, health, infrastructure development, natural ecosys-
tems including mountainous and coastal ecosystems; 
(b) Improvement of the monitoring of vector-borne diseases triggered by climate change, and in this context improving 
disease control and prevention; 
(c) Forecasting and early warning systems as part of preparedness for climate-related hazards; 
(d) Supporting institutional development, for local governments, in partnership with local communities and civil society 
groups, for preventive measures, planning, preparedness and management of impacts relating to climate change, in-
cluding contingency planning, in particular, for droughts and floods in areas prone to extreme climate events; 
(e) Strengthening existing; and where needed, establish regional centers and information networks to support climate 
change adaptation initiatives and projects; 
(f) Serving as a guarantee for risk insurance needs for farmers, agricultural workers and other stakeholders; and 
(g) Community adaptation support programs by local organizations accredited by the Commission. 

Amended Insurance Code 
(RA 10607) 

The law provides the general framework for insurance coverage of properties, including losses from natural disasters. The 
law includes guidelines for micro insurance to meet the risk protection needs of the poor. 

Property Insurance Act  
(RA 656) as amended in 
1973 

It requires national government agencies and fisrt-class LGUs to insure their properties with the Government Service Insur-
ance System. 

Crop Insurance Act  
(RA 8175) 

The Act mandated formation of the Philippine Crop Insurance Corporation attached to the Department of Agriculture, which 
insures farmers against crop losses due to natural hazards. It’s coverage has expanded to non-crop commodities (e.g. fish-
ing boats) 
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Role of Local Government Units 
Under the Local Government Code, certain powers and 

functions elated to environmental management, disaster 

management and development planning are devolved to 

local governments. Local governments can enact 

ordinances to provide details in the exercise of these 

devolved powers and functions. 

Devolved ENR and related powers and functions under 

Local Government Code. 

Mandamus Agencies 

National Legal Frameworks 

LGC 
Section 

 Powers and functions Local Government 
Unit 

Basic Services and Facilities   17  

Facilities and services for general hygiene and 
sanitation 

Municipality/City/
Barangay 

Drainage and sewerage Municipality/City 

Solid waste collection Barangay 

Solid waste disposal system or environmental 
management system 

Municipality/City 

Rainwater collectors and water supply sys-
tems; 

Municipality/City/
Barangay 

Small water impounding projects and other 
similar projects artesian wells, spring develop-
ment 

Municipality/City 

Communal irrigation, Inter-barangay irrigation 
system 

Municipality/City 

Water and soil resource utilization and conser-
vation projects 

Municipality/City 

Enforcement of fishery laws in municipal wa-
ters including the conservation of mangroves 

Municipality/City 

 Fish ports Municipality/City 

 sSeawalls, dikes and flood control Municipality/City 

 Adequate communication and transportation 
facilities 

 City 
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LGC Section Powers and functions Local Government Unit 

20 Local government units shall, in conformity with existing laws, continue to prepare their 
respective comprehensive land use plans enacted through zoning ordinances which shall 
be the primary and dominant bases for the future use of land resources: Provided, That 
the requirements for food production, human settlements, and industrial expansion shall 
be taken into consideration in the preparation of such plans. 

  

138 Tax on sand, gravel quarry resources Province/City 

149 Grant fishery privileges; licenses for fishing vessels less than three gross tons Municipality/City 

444 Municipality 
  
455 City 

Require owners of illegally constructed houses, buildings or other structures to obtain the 
necessary permit, subject to such fines and penalties as may be imposed by law or ordi-
nance, or to make necessary changes in the construction of the same when said con-
struction violates any law or ordinance, or to order the demolition or removal of said 
house, building or structure within the period prescribed by law or ordinance 

Municipality/City 

447 Municipality 
 
458 City 
 
468 Province 

Protect the environment and impose appropriate penalties for acts which endanger the 
environment, such as dynamite fishing and other forms of destructive fishing, illegal log-
ging and smuggling of logs, smuggling of natural resources products and of endangered 
species of flora and fauna, slash and burn farming, and such other activities which result 
in pollution, acceleration of eutrophication of rivers and lakes, or of ecological imbalance; 

Municipality/City 

447 Municipality 
 
458 City 
  
468 Province 

Adopt a comprehensive land use plan 
[component city/municipality CLUP should be consistent with provincial CLUP; Province 
reviews land use plans and zoning ordinances of component LGUs] 

Province/City/Municipality 

447 Municipality 
 
458 City  

Enact integrated zoning ordinances in consonance with the approved comprehensive land 
use plan, subject to existing laws, rules and regulations; establish fire limits or zones, 
particularly in populous centers; and regulate the construction, repair or modification of 
buildings within said fire limits or zones 

 Municipality/City 

Upon approval by a majority vote of all the members of the sangguniang [bayan], grant a 
franchise to any person, partnership, corporation, or cooperative to establish, construct, 
operate and maintain ferries, wharves, markets or slaughterhouses, or such other similar 
activities within the municipality 

Municipality/City 

Declare, prevent or abate any nuisance Municipality/City 

Require that buildings and the premises thereof and any land within the [municipality] be 
kept and maintained in a sanitary condition; impose penalties for any violation thereof, or 
upon failure to comply with said requirement, have the work done and require the owner, 
administrator or tenant concerned to pay the expenses of the same; or require the filling 
up of any land or premises to a grade necessary for proper sanitation 
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Mandamus Agencies 

National Legal Frameworks 

LGC Section  Powers and functions Local Government 
Unit 

Provide for the establishment, maintenance, protection, and conservation of communal forests and 
watersheds, tree parks, greenbelts, mangroves, and other similar forest development projects; 

Municipality/City 447 Municipality 
 
458 City   

Establish markets, slaughterhouses or animal corrals and authorize the operation thereof, and regu-
late the construction and operation of private markets, talipapas or other similar buildings and struc-
tures 

Municipality/City 

Authorize the establishment, maintenance and operation of ferries, wharves, and other structures, 
and marine and seashore or offshore activities intended to accelerate productivity 

Municipality/City 

Regulate the use of streets, avenues, alleys, sidewalks, bridges, parks and other public places and 
approve the construction, improvement, repair and maintenance of the same 

Municipality/City 

Regulate traffic on all streets and bridges, prohibit the putting up of encroachments or obstacles 
thereon, and, when necessary in the interest of public welfare, authorize the removal of encroach-
ments and illegal constructions in public places; 

  

Provide for the establishment, operation, maintenance, and repair of an efficient waterworks system 
to supply water for the inhabitants; regulate the construction, maintenance, repair and use of hy-
drants, pumps, cisterns and reservoirs; protect the purity and quantity of the water supply of the 
municipality and, for this purpose, extend the coverage of appropriate ordinances over all territory 
within the drainage area of said water supply and within one hundred (100) meters of the reservoir, 
conduit, canal, aqueduct, pumping station, or watershed used in connection with the water service; 
and regulate the consumption, use or wastage of water and fix and collect charges therefor 

Municipality/City 

 Regulate the drilling and excavation of the ground for the laying of water, gas, sewer, and other 
pipes and the construction, repair and maintenance of public drains, sewers, cesspools, tunnels and 
similar structures; regulate the placing of poles and the use of crosswalks, curbs, and gutters; adopt 
measures to ensure public safety against open canals, manholes, live wires and other similar hazards 
to life and property; and, regulate the construction and use of private water closets, privies and other 
similar structures in buildings and homes 

  

 Provide for an efficient and effective system of solid waste and garbage collection and disposal and 
prohibit littering and the placing or throwing of garbage, refuse and other filth and wastes 

Municipality/ City 

465 Adopt adequate measures to safeguard and conserve land, mineral, marine, forest and other re-
sources 

Province/City/
Municipality 

447/458/468 Adopt measures to protect the inhabitants of the [LGU] from the harmful effects of man-made or 
natural disasters and calamities, and to provide relief services and assistance for victims during and 
in the aftermath of said disasters or calamities and their return to productive livelihood following said 
events 

Province/City/
Municipality 

468 Adopt measures and safeguards against pollution and for the preservation of the natural ecosystem 
in the province, in consonance with approved standards on human settlements and environmental 
sanitation; 

Province/ City 

468  Subject to applicable laws, facilitate or provide for the establishment and maintenance of a water-
works system or district waterworks for supplying water to inhabitants of component cities and mu-
nicipalities; 

Province/ City 



206 



NATIONAL DEVELOPMENT AND DEVELOPMENT AUTHORITY  

207 

 

 

National Legal Framework 

 

 

 

 

 

Supreme Court decisions 
The Supreme Court, in the case of Oposa minors et al vs. Factoran 

(1993), declared that the constitutional provision on the right to a 

healthy environment is self-executing. It recognized the right of 

minors to sue government to conserve forest resources for the 

benefit of future generations. This concept of intergenerational 

responsibility underpins many of the succeeding decisions of the 

Court on environmental issues. 

In 1999, concerned residents of Manila Bay sued government 

agencies to demand the clean-up of Manila Bay arguing that the 

agencies had failed to keep the water quality in Manila Bay within 

the standards required by law. In its decision in MMDA et al vs. 

Concerned Residents of Manila Bay (2008), the Supreme Court 

ordered:  

“defendant-government agencies to clean up, rehabilitate, and 

preserve Manila Bay, and restore and maintain its waters to SB level 

(Class B sea waters per Water Classification Tables under DENR 

Administrative Order No. 34 [1990]) to make them fit for swimming, 

skin-diving, and other forms of contact recreation.” 

The Court used a novel remedy, a continuing mandamus, to require 

the agencies to regularly report on their progress even after the 

decision became final. Each agency was ordered to perform specific 

tasks required under its mandate. The Court appointed a Manila Bay 

Advisory Committee to receive and evaluate the quarterly report of 

the agencies.  

 

Mandamus Agencies 
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Agency Task Deadline 

DENR Submit update the Operational Plan for the Manila Bay Coastal Strategy June 30, 2011 

Submit summarized data on overall water quality for all quarters of 2010 June 30, 2011 

Submit the names and addresses of persons and companies in Metro Manila, Rizal, Laguna, Cavite, 
Bulacan, Pampanga and Bataan that generate toxic and hazardous 

September 30, 2011 

DILG/
LGUs 

DILG shall order the Mayors of all cities in Metro Manila; the Governors of Rizal, Laguna, Cavite, Bulac-
an, Pampanga and Bataan; and the Mayors of all the cities and towns in said provinces to inspect all 
factories, commercial establishments and private homes along the banks of the major river systems; to 
determine if they have wastewater treatment facilities and/or hygienic septic tanks; Mayors/Governors to 
conduct inspections, submit compliance report with names and addresses or offices of the owners of all 
the non-complying factories, commercial establishments and private homes 

DILG to issue order by June 30, 
2011; Mayors/Governors to com-
plete inspections by September 30, 
2011; Mayors/Governors to submit 
to DILG compliance reports by De-
cember 31, 2011 

DILG to submit five-year plan of action to ensure compliance of non-complying factories, commercial 
establishments and private homes 

(no date) 

DILG and Mayors of Metro Manila to consider providing land for wastewater facilities of MWSS and con-
cessionaires 

June 30, 2011 

MWSS/ 
conces-
sionaires 

▪ MWSS to submit list of areas in Metro Manila, Rizal and Cavite that do not have the necessary 
wastewater treatment facilities 

▪ Concessionaires of the MWSS shall submit their plans and projects for the construction of wastewater 
treatment facilities in all the aforesaid areas 

Submit list by June 30, 2011; com-
pletion period for wastewater treat-
ment facilities shall not go beyond 
2037 

MWSS to require concessionaires to report on amounts collected as sewerage fees as of December 31, 
2010 

June 30, 2011 

LWUA Submit plan to provide, install, operate and maintain sewerage and sanitation facilities in said cities and 
towns and the completion period for said works 

September 30, 2011 
  
Completion of works by December 
31, 2020 

DA-BFAR ▪ Submit a report on areas in Manila Bay where marine life has to be restored or improved and the as-
sistance it has extended to the LGUs in Metro Manila, Rizal, Cavite, Laguna, Bulacan, Pampanga and 
Bataan in developing the fisheries and aquatic resources in Manila Bay. The report shall contain moni-
toring data on the marine life in said areas. 

▪ Submit five-year plan to restore and improve the marine life in Manila Bay, its future activities to assist 
the aforementioned LGUs for that purpose, and the completion period for said undertakings. 

June 30, 2011 

DA Submit baseline data as of September 30, 2010 on the pollution loading into the Manila Bay system from 
agricultural and livestock sources 

September 30, 2011 
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Agency Task Deadline 

Submit list of violators it has apprehended and the status of their cases; 
names, make and capacity of the ships that dock in PPA ports; list of con-
cessionaire that collects and disposes of the solid and liquid wastes and 
other ship-generated wastes, which shall state the names, make and capacity 
of the ships serviced by it since August 2003 up to the present date, the 
dates the ships docked at PPA ports, the number of days the ship was at sea 
with the corresponding number of passengers and crew per trip, the volume 
of solid, liquid and other wastes collected from said ships, the treatment 
undertaken and the disposal site for said wastes 

Include in regular quarterly reports PPA  

Submit the measures it intends to undertake to prevent the discharge and 
dumping of solid and liquid wastes and other ship-generated wastes into the 
Manila Bay waters from vessels docked at ports and apprehend the violators, 
and the completion dates of such measures. 

June 30, 2011 

PNP-Maritime 
Group 

Submit five-year plan of action on the measures and activities it intends to 
undertake to apprehend the violators of Republic Act No. (RA) 8550 or 
the Philippine Fisheries Code of 1998 and other pertinent laws, ordinances 
and regulations to prevent marine pollution in Manila Bay and to ensure the 
successful prosecution of violators. 

June 30, 2011 

PCG Submit five-year plan of action on the measures and activities they intend to 
undertake to apprehend the violators of Presidential Decree No. 979 or 
the Marine Pollution Decree of 1976 and RA 9993 or the Philippine Coast 
Guard Law of 2009 and other pertinent laws and regulations to prevent ma-
rine pollution in Manila Bay and to ensure the successful prosecution of 
violators. 

June 30, 2011 

MMDA Submit the names and addresses of the informal settlers in Metro Manila 
who, as of December 31, 2010, own and occupy houses, structures, con-
structions and other encroachments established or built along the Pasig-
Marikina-San Juan Rivers, the NCR (Parañaque-Zapote, Las Piñas) Rivers, 
the Navotas-Malabon-Tullahan-Tenejeros Rivers, and connecting waterways 
and esteros. 

June 30, 2011 

Submit plan for the removal of said informal settlers and the demolition of 
the aforesaid houses, structures, constructions and encroachments, as well 
as the completion dates for said activities. 

Plan submitted by June 30, 2011; comple-
tion of removal and demolition by Decem-
ber 31, 2015 

Submit a report of the location of open and controlled dumps in Metro Ma-
nila whose operations are illegal after February 21, 2006, 
submit plan for the closure of these open and controlled dumps to be ac-
complished not later than December 31, 2012.  

Report by June 30, 2011; closure of illegal 
open and controlled dumps by December 
31, 2012 
  

Report on the apprehensions for violations of the penal provisions of RA 
9003, RA 9275 and other laws on pollution for the said period. 

Include in quarterly report 
  

National Legal Framework 

Mandamus Agencies 
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Agency Task Deadline 

DENR as Chairper-
son of the National 
Solid Waste Man-
agement Commis-
sion (NSWMC) 

▪ Submit a report on the location of all open and controlled dumps in Rizal, Cavite, Laguna, 
Bulacan, Pampanga and Bataan. 

▪ Submit a report on whether or not the landfills (list of landfills in NCR, Regions III and IV-A) 
strictly comply with the establishment and operation of sanitary landfills. 

June 30, 2011 

MMDA and the 
seventeen (17) 
LGUs in Metro 
Manila 

Jointly submit a report on the average amount of garbage collected monthly per district in all 
the cities in Metro Manila from January 2009 up to December 31, 2010 vis-a-vis the average 
amount of garbage disposed monthly in landfills and dumpsites.  

  

DPWH and the 
LGUs in Rizal, La-
guna, Cavite, Bu-
lacan, Pampanga, 
and Bataan 

Submit the names and addresses of the informal settlers in their respective areas who, as of 
September 30, 2010, own or occupy houses, structures, constructions, and other encroach-
ments built along the Meycauayan-Marilao-Obando (Bulacan) Rivers, the Talisay (Bataan) Riv-
er, the Imus (Cavite) River, the Laguna de Bay, and other rivers, connecting waterways 
and esteros that discharge wastewater into the Manila Bay, 

June 30, 2011 

Jointly submit their plan for the removal of said informal settlers and the demolition of the 
aforesaid structures, constructions and encroachments. 

Submit plan by June 
30, 2011; Removal 
and demolition com-
pleted by December 
31, 2012. 

Submit names and addresses of the owners of septic and sludge companies including those 
that do not have the proper facilities for the treatment and disposal of fecal sludge and sewage 
coming from septic tanks. 

June 30, 2011 DOH     

Implement rules and regulations on Environmental Sanitation Clearances and shall require 
companies to procure a license to operate from the DOH. 

(no date) 

Submit a plan of action to ensure that the said companies have proper disposal facilities and 
the completion dates of compliance. 

June 30, 2011 

DOH/DENR-EMB Develop a toxic and hazardous waste management system, which will implement segregation 
of hospital/toxic/hazardous wastes and prevent mixing with municipal solid waste. 

June 30, 2011 

DepEd ▪ Report on the specific subjects on pollution prevention, waste management, environmental 
protection, environmental laws and the like that it has integrated into the school curricula in 
all levels for the school year 2011-2012. 

▪ Submit plan of action to ensure compliance of all the schools under its supervision with 
respect to the integration of the aforementioned subjects in the school curricula which shall 

Report by May 31, 
2011; Plan of action 
by June 30, 2011 

All agencies Electronic submission of quarterly reports and add key performance indicators Succeeding quarterly 
reports 



Under the decision, DENR was tasked to fully 

implement its Operational Plan for the Manila 

Bay Coastal Strategy (OPMBCS). In response to 

the decision of the Court, DENR created the 

Manila Bay Coordinating Office (MBCO) under 

the Office of the Secretary, composed of full-

time personnel, to facilitate efficient and 

effective implementation of the OPMBCS. 

In a follow through resolution issued on 

February 15, 2011, the Court modified its 

directive to the agencies by setting deadlines 

for the performance of their specific tasks: 

Mandamus agencies, tasks and deadlines as 

per SC Resolution of February 15, 2011. 

DENR has updated the OPMBCS (2017-2022) 

with 51 specific outputs under six outcome 

statements: 

▪ Liquid waste discharging into Manila 

Bay compliant with effluent (General 

Effluent Standard) and/or ambient water 

quality with the water quality guidelines; 

▪ Solid Waste ending up in Manila Bay 

reduced; 

▪ Houses, structures, construction and 

other encroachments along easement 

areas in rivers, waterways, esteros, lake 

and bay coastlines within the Manila 

Bay Region permanently removed; 

▪ Soil loss in Manila Bay watershed 

reduced; 

▪ Existing biodiversity areas within Manila 

Bay Region protected and conserved; 

▪ OPMBCS properly implemented. 

 

Under the updated OPMBCS, key performance 

indicators for each mandamus agency were 

identified. 
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Agency KPI 

DENR 1) Quarterly reports submitted to Supreme Court re: status OPMBCS 
implementation 
 
2) 40,000 industrial, commercial and institutional establishments (wet 
industry/10m3) surveyed and mapped, and volume of pollution load-
ing from establishments with or without discharge permits deter-
mined by 2018, and compliant with effluent standards by 2022 
 
3) Pollution load from point sources determined by 2018 
 
4)  # of establishments as of end of 2016 regularly monitored 

▪ 90% of all Issuances of Notice of Violation issued on time 

▪ All NOVs issued subjected to Technical Conference/ADR 

▪ % of compliance to NOVs/elevated to PAB 
 

5) Rapid appraisal of BOD load from all discharging commercial, 
industrial and institutional establishments by 2020 
 
6) Policy, guidelines, MC or DAO on Waste Minimization (recycling/
reuse) developed and issued by 2020, and compliance monitored 
thereafter 
 
7) Hydrology, Hydrodynamics, Water Quality, Waste Load and Ecolo-
gy Models developed by 2018 
 
8) # of water bodies regularly monitored & water quality parameters 
assessed: 

▪ 19 bathing beaches 

▪ 9 bay wide stations 

▪ 21 river systems monitored (NCR-3; R3-14; R4A-4) 
 
9) 66 principal rivers draining into Manila Bay designated as WQMA, 
with governing board created, and with Master/Action Plan address-
ing storm water, municipal, agricultural run-off, among others pre-
pared and approved by 2022 
 
10) 60 water bodies/esteros within the Manila Bay Region covered by 
“Adopt an Estero Program” by 2022: 

▪ NCR-20 

▪ R3-20 

▪ R4A-20 
 
11) # of identified sites for dredging/desilting/ de-clogging estab-
lished under ABMP 
 
12) 80% of easement areas along priority/significant waterways de-
lineated on ground by 2020; 100% by 2022 

National Legal Framework 

Mandamus Agencies 
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Agency KPI 

DENR 13) 150,662 hectares of highly vulnerable areas to landslides have 
been vegetated and conservation measures and technologies institut-
ed to mitigate soil erosion and landslides 

▪ # of sites established as soil conservation guided farms (area/
hectares) and existing habitats with soil erosion control 
measures 

▪ 70% of all apprehended violators are subjected to appropriate 
legal actions 

▪ # of constructed, maintained/ protected (new and existing) 
structural soil erosion control measures 

▪ # of POs (or percentage of population) in targeted areas adopt-
ing soil conservation measures and agro-forestry practices 

▪ # of soil conservation practitioners supported 

▪ # of biodiversity-friendly enterprises established 

▪ 10 ecotourism sites established and developed (R3-3, R4-6, 
NCR-1) 

▪ # of environmental enforcers deputized 

▪ # of livelihood programs identified and developed 
 
14) 90% of livestock/poultry/others inventoried by DA-BAI without 
wastewater treatment/pollution prevention facilities with installed facil-
ities by 2022 
 
15) Relevant policies/guidelines formulated and endorsed for approv-
al by appropriate authority and studies conducted: 

▪ Guidelines for disposal of dredged/silt/ cleaned-up materials 
provided by 2018 

▪ Legal opinion sought from the DOJ regarding the dismantling 
of structures within easement areas within privately-owned 
lands 

▪ Issues/concerns related to soil conservation and management 
 
16) Existing biodiversity, habitat and conservation areas maintained 
(2010 level) 
 
17) All existing Manila Bay database systems (MBDS, MiShare, 
WQRCS) integrated into one (1) front-end system (iMBDS) 
 
18) Communication plan/IEC Framework for all Mandamus Agencies 
prepared and adopted 
 
19) Area-Based Management sites (outside WQMA areas) established 
and monitored 
 
20) Periodic monitoring and evaluation of OPMBCS implementation 
(Agency Score Card) implemented by 2018 
 
21) 100% of ICMs processed and technical assistance facilitated 

Agency KPI 

DILG 1) 70% of LGUs compliant with RA No. 9003 by 2020 and 100% by 2022 

▪ 10-year Solid Waste Management Plan approved (100% by 2019) 

▪ 70% with segregation at source 

▪ 70% with segregated collection 

▪ Composted, recycled and reused 

▪ Disposed residual waste in approved disposal site 

▪ 70% of barangays served with MRFs/MRS by 2019 

▪ All open dumpsites closed and rehabilitated by 2022 
 
2) Policies to address issues on SWM formulated and issued: 

▪ 100% of LGUs with established Manila Bay Task Force/Inspection and Inventory 
Monitoring Team 

▪ Memorandum to LGUs to regulate junkshops and ambulant collectors including 
draft/pro forma ordinance 

 
3) 100% of the targeted structures, constructions, and other encroachments along water-
ways identified and mapped by CY 2020 
 
4) 100% of targeted structures, constructions, and other encroachments established or 
built in violation of RA 7279, and other applicable laws in the Manila Bay Region removed 
and dismantled by CY 2022 
 
5) All cleared areas protected and free from returnees and other illegal entrants 
 
6) 90% of LGUs within the MBR assisted with ICM/CRM Plans submitted for approval to 
Sanggunian by 2022 
 
7) MBDS continuously updated and made accessible to all partners 

▪ % of commercial establishments and homes along riverbanks 

▪ and shorelines of Manila Bay watershed area that are inspected 

▪ for adequate treatment facilities/septic tanks 

▪ % of total non-compliant establishments and homes that 

▪ construct wastewater treatment facilities/septic tanks following inspection 
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Agency KPI 

PNP-MG ▪ 100% compliance of marine environmental laws, rules and regulations by 2022 

▪ Increase Maritime Patrol Operations by 10% per annum from 2017-2022 

▪ Number of monthly seaborne patrol operations conducted 

▪ Number of violators apprehended 

▪ 100% apprehension with appropriate legal actions undertaken 

PCG ▪ 100% of vessels docked in MBR subjected to waste collection and proper waste disposal ensured 

▪ 100% of all commercial vessels entering the Manila Bay Region recorded 

▪ Volume of liquid and solid waste from commercial vessels collected and recorded 

▪ Shore Reception Facilities (SRF) for liquid waste constructed/installed in every port by 2022 

▪ 100% compliance of marine environmental laws, rules and regulations by 2022 

▪ All vessels entering Manila bay inspected 

▪ All land-based facilities inspected 

▪ Seaborne patrol operations regularly conducted 

▪ All violators apprehended 

MMDA 1) Dredging/desilting programs/requests responded/acted upon and waste materials disposed properly 

▪ 100% of programmed sites dredged (waterways) 

▪ 100% of programmed sites desilted (culverts) 

▪ 100% of de-clogging activities conducted (laterals) 
 

2) Volume of solid wastes regularly collected from pumping stations recorded (for CY 2018 for the establishment of the 
baseline data re reduction ending up in Manila Bay) 
 
3) % of available storage capacity of sanitary landfills serving Metro Manila that are established in accordance with cur-
rent regulations and standards 
 
4) 100% of ISFs and illegal encroachments dismantling requests acted upon 

DPWH 1) Dredging requests responded/acted upon: 

▪ 80% of identified sites programmed for dredging/ desilting 

▪ 100% of programmed sites dredged/desilted, and waste materials disposed properly 

▪ 100% de-clogging activities conducted vis-à-vis targets 
 

2) 100% of qualified LGU applications acted upon/ granted with NGA subsidiary from the DBM 
 
3) 100% of ISFs and illegal encroachments dismantling requests acted upon 

DOH 1) Number of secondary and tertiary hospitals with/are: 

▪ DOH license 

▪ Compliant with the component of DENR-DOH JAO (segregation, collection, storage, treatment, disposal, etc.) 

▪ With STP 

▪ With Healthcare Waste Management Plan 

▪ Trained on Healthcare Waste Management 
 

2) Number of septic and sludge handling/treatment companies that have valid Environmental Sanitary Clearances (ESC) 
issued by DOH 

DepEd Climate change integrated in Manila Bay Rehabilitation: 

▪ CC modules developed and integrated relating to MBR (with focus on CC-related concerns) 

▪ Attendance in peer learnings within implementing regions 

▪ # of DRRM coordinators trained on the CC modules 

▪ # of school DRRM coordinators trained on the CC modules by division DRRM coordinators 

National Legal Framework 

Mandamus Agencies 
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Agency KPI 

DBM 1) % of budget requests/Annual Investment Plans submitted by the defendant agencies that are reviewed and approved by 
DBM to fund activities directly related to 2008 SC Decision 
 
2) Value of budgets approved and allocated to defendant agencies to support their Manila Bay clean-up responsibilities as de-
fined by the SC 2008 Decision 

MWSS 1) % of Water-served population connected to sewer lines and served by sewerage system 

▪ 47% connected to sewerage system by 2022 (Maynilad) 

▪ 43% connected to sewerage system by 2022 (Manila Water) 
 
2) % of Water-served population offered sanitation services 

▪ 80% served with sanitation services by 2022 (Maynilad) 

▪ 100% served with sanitation services by 2022 (Manila Water) 

LWUA 15 % of Water-served population offered sanitation services by 2022 

DA 1) Nutrient load from non-point sources (agricultural: cropland, aquaculture, livestock/poultry) determined by 2019 
 
2) Technical studies conducted and appropriate policy crafted to address nutrient loading concerns 
 
3) 50% of Coastal LGUs assisted in the formulation of Basic Municipal Fisheries Ordinance (BMFO) with draft ordinance en-
dorsed to Sanggunian by 2022 
 
4) # of measures enacted and enforced to protect and manage coastal and marine resources: 

▪ # of Fish Sanctuary and/or Artificial Reefs Management Plans formulated 

▪ # of examiners deputized 

▪ # of fish wardens appointed 
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Compared to the rest of the country, road density within NCR is 

clearly highest, standing at 187.5 km/sq.km Region 4A hosts 15.34 

km/sq.km area while Region 3 hosts 10.7 km/sq.km. The Manila 

Bay catchment area and its riverine arteries are crossed via bridges. 

However, despite the number of roads and bridges, excessive 

number of vehicles not only induces traffic but also faster road 

degradation entailing high maintenance costs for DPWH-NCR 

including repair of roads and bridges, reinforcement, widening, and 

upgrades. Moreover, it should be noted that majority of these roads 

in Metro Manila were built in the 1970s. In fact, many of these 

roads have encroached on rivers and drainages since the 1980s 

thus exacerbating flooding problems 

The Greater Capital Region which is home to about 39 million 

people or 39% of the population, hosts 48% of all registered vehi-

cles in the country in 2015. Of all the types of vehicles, the number 

of newly registered buses and cars are the two highest in 2016, at 

94% and 77%, respectively. Not far behind are trucks at 72%.  

Expressways 
From Metro Manila, one can go to the North via the North Luzon 

Expressway (NLEX), NLEX connects Quezon City to Mabalacat, 

Pampanga. It is now owned and operated by the Metro Pacific 

Investments Corporation. The expressway segment has a length of 

84 kilometers. 

The Subic-Clark-Tarlac Expressway (SCTEX) starts at the east end 

of the Subic-Tipo Expressway in Barangay Tipo in Dinalupihan, 

Bataan and connects to the Mabalacat Interchange of NLEX. This 

expressway serves and passes through the Clark area where lies the 

Clark International Airport.  

Transport or transportation is defined as movement of humans, from 

one place to another. This section will cover the various mode and 

means of transportation and related infrastructure to support human 

movement in the study area 

Discussion on transport will be divided in to roads, expressways, 

rails, seaports and airports development. 

Roads 
Metro Manila has radial roads (R-1 to R-10) and circumferential 

roads (C-1 to C-6), which provide the principal trunk roads within 

the metropolis. Interchanges provide grade distinctions at several 

intersections of these roads. However, there are still some missing 

segments for various reasons ranging from right-of-way constraints, 

zoning issues, structural inadequacies, outpacing of residential 

areas before the roads are built. Hence, the road layout over the city 

is not a perfect spider web. One can see strips of C-1 road within 

the city of Manila, C-3 near Santa Mesa Heights but these are 

shaped like short arcs rather than semi-circles. EDSA is C-4 in the 

old roads plan for Manila and is the only visible road shaped like a 

half-circle. It is cupped by C-6, which is more of a crooked semi-

circle. 

Roads prepare an area for greater mobility of people and goods. In 

the Philippines, there are no restrictions for employers to employ 

only residents within a certain radial distance from the place of 

work. With this premise and abovementioned population densities, 

efficient mass transport is a necessity to move people through space 

faster. In the next section, we present the existing inventory of roads 

vis-à-vis vehicles in the study area. 
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Shoreline Protection 

Transport 

Land Reclamation 

Region 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

NCR 159.56 166.13 166.54 175.39 175.82 179.73 180.82 180.97 184.15 185.16 185.63 

III 7.96 9.2 9.23 9.42 9.85 10.33 10.32 10.31 10.7 10.7 10.7 

IV-A 15.73 14.48 14.25 14.11 14.12 14.6 14.6 14.75 14.85 15.13 15.13 

IV-B 6.81 7.38 7.38 7.51 7.52 7.62 7.63 7.63 7.72 7.76 7.76 

National Road Density per Region per Year, 2017 (DPWH Road Atlas) 
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Future and Proposed Rail Lines 
▪ Extension of LRT 1 to Niog, Cavite - approved for 

implementation  

▪ LRT 2 East Extension - construction on-going  

▪ MRT3 Capacity Expansion - approved for implementation  

▪ PNR North South Commuter - proposed  

▪ MRT 7 - construction on-going  

▪ Mega Manila Subway - approved for implementation  

▪ Common Station - approved for implementation  

▪ LRT 6 - proposed  

▪ LRT 4 - proposed (instead of MRT 8)  

▪ MRT 9 - proposed  

▪ Manila Clark Railway - proposed  

▪ Clark Subic Railway (Cargo) - approved for implementation 

 

Seaports 
The major international gateways from the West Philippine Sea are 

the Manila North and South Harbors and the Batangas Port. Subic, 

Mariveles in Bataan and Canacao Bay in Cavite also host minor 

ports. Private ports also proliferate along the Manila Bay. Small 

fishing vessels access the West Philippine Sea for livelihood.  

Maritime authorities in the Philippines are the Philippine Ports 

Authority (PPA) primarily for port operations, both public and 

private, and ingress and egress of international vessels within 

national territory, excluding Customs clearing which is performed by 

the Bureau of Customs, under the Department of Finance. The 

Maritime Industry Authority (MARINA) governs certification of 

seafarers, franchising of domestic marine routes (excluding rivers) 

and maritime safety for domestic vessels and boats.  

A toll plaza built on the main route serves Tarlac City Exit, which 

connects to the Tarlac-Pangasinan-La Union Expressway (TPLEX) 

northward. The TPLEX is an extension of NLEX and SCTEX from 

Tarlac to Rosario, La Union. 

From Metro Manila to the South, there are two expressways the 

South-Luzon Expressway (SLEX), on top of which is the Skyway, 

and the Southern Tagalog Arterial Road (STAR), majority-owned and 

operated by the San Miguel Infrastructure Group. Laguna and 

Batangas are home to several industrial parks so these two 

expressways are the only roads passable by container and freight 

trucks and car transporters going to and from the Manila Port area. 

SLEX will eventually be connected to Toll Road 4 (TR4) which will 

connect Laguna to Quezon. 

From SLEX’s NAIA exit an elevated tollway connects to the 

reclaimed area at MOA and Roxas Boulevard, called the NAIA 

Expressway (NAIAX).  

On the west side Manila is connected to Cavite through the Manila-

Cavite Expressway (CAVITEX). The expressway starts at the 

intersection of NAIA Road and Roxas Boulevard. After the Zapote 

Exit, CAVITEX becomes a four lane dual carriageway on reclaimed 

land built on the seaside barangays of Bacoor. The end of the 

expressway at Kawit will later connect to the planned Cavite-Laguna 

Expressway (CALAX) which will end in Mamplasan Exit of SLEX in 

Biñan, Laguna. 

Railways 
There are four railways in the NCR: Light Rail Transit 1 (LRT-1), 

Light Rail Transit 2 (LRT-2), the Metro Rail Transit (MRT-3) and the 

Philippine National Railways (PNR).  
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Ferrying across Manila Bay is not a daily fare to the average Filipino. 

There used to be Metro Star Ferry Inc. which has 4 catamarans, sailing 

from Manila Bay to Cavite. Since a fire caught two of the units in 2015, 

their operations have stopped. Ferry trips to Bataan are also available. 

Despite the close distance, it is not convenient to reside in Cavite or 

Bataan and to take a job or go to school in Manila, commuting via ferry 

every day. The vessels are old, and overall demand for crisscrossing 

Manila Bay is so low that capital expenditure for newer vessels would 

have very long payback periods. Trip cancellations due to rains or 

strong winds make trip schedules too flexible and rather unpredictable. 

The stench of the bay is definitely also a turnoff. Payment systems for 

the trips are not quick. Although there is a plan to construct the Manila 

Bay Bridge from Mariveles, Bataan to Naic, Cavite, thorough traffic 

demand analysis must be done to assess the viability of such a project.  

Similarly, not too many people take the Pasig River Ferry on a daily 

basis. The Pasig River Ferry theoretically sounds like a good option to 

cut across Manila and beat traffic, however, the idea is not picked up by 

the commuting market, primarily because peripheral services and 

facilities at the port terminals along Pasig River are not commuter-

friendly.   

Airports 
Insular Manila is connected to the other islands by air. For international 

flights, Manila and Clark International Airports remain to be the primary 

hub where all connecting flights to islands stop over. Although there are 

direct flights to other international airports such as those in Cebu, 

Davao, Iloilo, and Aklan, NAIA and Clark together receive more than 

60% of aircraft, passenger and Cargo by air. From 2015 to 2016 total 

aircraft, cargo and passenger volumes in-creased nationwide. More than 

48% of aircraft, 74% of cargo and 64% of passenger movements in 

2016 happened in the study area.  

LRT 1 highlighted on color green,  
MRT line on pink, and LRT 2 on blue 
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inequality and thus become contrary to our pursuit of inclusive 

growth. The Asian Development Bank (ADB), in a problem tree 

analysis of the transport sector shown next page, sorts out the root 

causes and why traffic may be poverty-inducing. Moreover, the root 

causes of the transport sector’s inability to cope with demand were 

identified in the National Transport Policy (NTP), approved by the 

NEDA in June 2017. As a guide, the NTP has identified recurring 

challenges which has been identified and analyzed in several sector-

specific and area-specific plans, including, among others: 

▪ Lack of integrated and coordinated transport network; 

▪ Overlapping and conflicting functions of transport agencies;  

▪ Transport safety and security concerns; and  

▪ Inadequate transport facilities particularly in conflict-affected 

and underdeveloped areas. 

The most obvious environmental impacts of inefficient and 

consistent heavy traffic in the catchment area is air pollution. 

Greenhouse gas emissions from automotive, motorcycles, rail, 

airplanes and ships are airborne and very difficult to quantify. Soon 

another international agreement will come forth covering 

environmental impacts of air and sea transport. 

A 2018 USAID Cost-Benefit Analysis, project the following GHG 

emissions and removals, assuming “business as usual” case 

embodying average population and economic growth. Highlighted in 

yellow is the transport sector. From 2010 to 2050, carbon 

emissions are forecasted to jump 620% if no mitigation measures 

are undertaken. 

Another major environmental impact of transport project are the 

spatial effects of land use conversion. Aside from the footprint of 

road and infrastructure projects, biodiversity, roadkill, habitat 

fragmentation, compromised livelihoods of communities dependent 

on agriculture or fishing will be compromised. 

In 2016, there was a notable decrease in aircraft movement in NCR, 

from 473,780 in 2015 to 291,195 in 2016. Table below lists the 

proposed and current airports in the Philippines. 

 

Issues and Challenges 
Although the Transport Sector was not included in the Manila Bay 

Mandamus, improvements in transport infrastructure will also 

contribute to making the Metro Manila cities greener and more 

livable. Table on the succeeding page discusses the possible 

environmental impacts of the transport sector and its components. 

Ultimately, unsustainable transport infrastructure could result in 
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Capacities of Airports in MB Area 

Airport 
Area  
(Has.) 

Current  
Capacity 

Proposed   
Capacity 
Passengers 
per Year 

NAIA (Current) 210 31 Mil  

NAIA-Bid1  210  72 Mil 

NAIA-Bid 2  210  100 Mil 

Clark (Current) 2,367 4 Mil  

Clark-Bid1 2,367  8 Mil 

Clark-Bid 2 2,367  110 Mil 

Bulakan  1,168  100-150 Mil 

Sangley  
Airport +  
Seaport 

2,500  120 Mil 
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The Roadmap for Transport Infrastructure has been laid out in a 

Dream Plan, in a JICA-funded study in 2014. The study identified 

critical projects for the transport sector to catch-up with 

infrastructure backlogs and for Manila to be competitive again and 

livable. Table on the  upper right itemizes the main infrastructure 

projects in the Dream Plan.   

Potential Measures 

Projects identified in the JICA-formulated Dream Plan have been pre

-examined vis-à-vis disaster prone areas. Risk reduction strategies 

have to be incorporated in all project plans and designs. Table on 

the right simulated the environmental impacts should all these 

projects be successfully implemented by 2030. 

Among the planned projects, the New Manila International Airport 

which will have a footprint of about 1,600 hectares, will encroach on 

vast areas of fishponds, the Clark Green City which will have a 

footprint of over 2,300 hectares, will encroach on some grasslands, 

and if approved the Sangley International Airport would likely 

encroach on some grasslands. Both the New Manila International 

Airport and the Philippine Sangley Airports plan to partially reclaim 

land from Manila Bay for additional area. Both are also at the 

seafront and are highly risky against storm surge, tsunami, and 

floods. Designs must therefore be very innovative to take into 

account strong gusty winds and strong rains. From the experience 

of the Chek Lap Kok International Airport in Hong Kong, which was 

built on land reclaimed over 10 years, structural innovations had to 

be done to design their airport buildings in such a way that they can 

withstand winds of 280 kph, but yet are light, and do not sag and 

supported by columns that are far apart. 

There are also advocates for the careful investigation of the Mega 

Manila Subway Project design in light of its route passing along the 

Valley Fault System. This should be able to withstand earthquakes 

of Intensity 7 or higher as “The Big One” is the most dreaded 

disaster that Metro Manila can experience. Proposed Short-Term 

Infrastructure Projects in the Dream Plan are on the succeeding 

pages. 

Performance Indicator of Dream Plan 

Indicators 2030 % Change from 2012 

Metro 
Manila 

Transport demand (mil. Person-km/day) 152.3 15.40% 

Transport cost (Php billion/day) 1.4 -41.50% 

Air Quality 

GHG (million tons/ year) 3.99 -16.70% 

PM (million tons/ year) 0.005 -64.30% 

Nox (million tons/ year) 0.04 -18.40% 

Bulacan, 
Rizal, 
Laguna, 
Cavite 

Transport demand (mil. Person-km/day) 115.2 18.90% 

Transport cost (Php billion/day) 0.8 -15.20% 

Air Quality 

GHG (million tons/ year) 3.15 -1.60% 

PM (million tons/ year) 0.003 -40.00% 

Nox (million tons/ year) 0.031 -3.10% 

Source: JICA Study team 
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Problem tree analysis  Poverty and Inequality 

Reduced Economic Growth 
and Poor Investment Climate 

Reduced Economic Activity 
due to Deaths and Injuries 

Restricted Mobility of People 
Inefficient movement of 

goods and services 

Poor transport safety record 

Inadequate transport infra-
structure and poor-quality 

transport services 

Weak Institutional 
Capacity in Devel-
opment planning 

and implementation  

Weak governance 
in transport sector  

Slow road network 
expansion and inade-
quate maintenance of 
existing road sector 

assets  

Uneven quality of 
port infrastructure 

and marine transport 
services 

Growing capacity  
constraints on  
international air 

gateways  

Increasing visitor 
and overseas 

PPA regulation of 
private ports in 

competition with 
the operation of its 

own ports  

High marine  
cargo-handling 

Lack of  
competition in  

inter-island 

Low expenditure 
levels of private 
and public funds  

Diversion of  
maintenance funds 

Inadequate  
enforcement of 

truck overloading 

Non-transparent 
identification of 

Insufficient  
coordination 

among transport 
agencies 

Weak 
procurement,  

financial  
management and 

quality control  

Lack of knowledge 
and tools in  
planning, 

design and 
implementation 

Limited resources/ 
capability of LGUs to 
manage local roads 
and traffic, and to 
integrate local net-
work with national 

road network Slow rate of road  
paving 

Insufficient  
intermodal  
connectivity  

Increased demand 
due to population 

and  
motorization growth 
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Possible environmental impacts of the transport sector and its components 

Component Environmental Impacts Mitigating Strategies 

Vehicles Emissions by type of engine, Emissions by type of fuel, Overloading, Disposal 
of old vehicles / tires 

More fuel-efficient engines 
Cleaner fuels 
Sanctions on overloading 
Proper disposal of vehicle parts 

Roads Emissions, Noise,  
Displacement of people and their livelihood 
Cutting of trees / More cement 
"Road effect zone" = size of road footprint + Spatial effects on the ecosystem 
Habitat fragmentation, Roadkill 
Impact of land use conversion (Roads & parking spaces) 
Spoiled ground water 
Road works safety during construction 
Improper designs of drainage, hydroplaning 
Low quality roads - roughness 
 

Polluters pay principle 
Noise reduction policies 
Social responsibility for displaced communities 
Tree planting / Carbon sequestration 
Limits to road construction 
Coordination of land use planning with transport plans; definition of limits 
Higher standards for road roughness, road safety features, innovative road designs 

Road Traffic Deterioration of air quality, Noise 
Use of natural resources 
Reduction of biodiversity 
 

More driver discipline  
ICT-driven, crowd-sourced traffic  
Information systems available to the public More mixed-use development lessening 

Rail Air quality, Biodiversity 
Energy management 
Noise and vibration 
Water, Waste 

Transit-oriented development 
Energy efficient LED lighting and solar power at some stations 
Engineering design 
Efficient Cargo rail transport system  

Airports &  
Airplanes 

CO2, NOx  
H2O and Contrails  
Particulates (Ultra fine particles-UFP)  
Noise and water pollution, Lead Emissions  
Land use for airport buildings, runways, taxiways 
 

More traffic efficient and accessible airports  
Less taxiing and waiting for turn to land. 
Less waiting time for passengers  
Paced green development 

Ships Wildlife collisions 
Atmospheric pollution 
Air pollution 
Greenhouse gas pollutants 
Oil spills, Sewage 
Sound pollution, Ballast water 
Cleaning of corroded parts 
Solid Waste, Bilge water 
 

Greener port operations 
More shore reception facilities for liquid and solid wastes 
More water treatment and sewerage facilities along the rivers and coasts of Manila Bay 

Seaports Deteriorating water quality 
Displacement of fishing areas 
Improper waste management 
Footprint of seaport 
Seabed piling 
Destruction of reefs 
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 Proposed Short-Term Infrastructure Projects in the Dream Plan 

Project   Cost Status 

Railway 

Sub-
urban  

Mega Manila North-South Commuter 
Railway (Malolos – Calamba, Elevat-
ed)   

24,800 P 

Malolos-Clark and Calamba-Batangas  47,680 P 

Primary 
Lines  Line 1-3 

Upgrade Existing 
Lines  

16,422 P 

LRT 1  North (to Malabon)  9,960 P 

South (to Dasmariñas)  100,204 C / P 

LRT 2  East (to Antipolo)  59,086 C / P 

West (to MM North 
Harbor)  

30,840 P 

MRT 3 
Ext. (to Malabon and 
MoA)  

68,600 P 

MRT 7 (Recto-Comm. Ave. - Banaba)   180,230 P 

Mega Manila Subway  514,160 P 

Total Primary (Incl. Upgrade)   1,002,302 - 

Subtotal main (Suburban and Primary) 1,051,982 - 

Secondary 
Lines   

Ortigas—Angono  31,720 P 

Marikina—Katipunan  31,480 P 

Alabang—Zapote  26,800 P 

Zapote—Cavite—Gen. Trias  25,560 P 

Study on Secondary Lines  38,703 P 

Total Secondary  154,263 - 

Subtotal (Rail: Main and Secondary)  1,206,245 - 

Project   Cost Status 

Road 

C3 Missing Link (San Juan—
Makati)  

24,000 P 

C5 Missing Link Southern Section  696 C / P 

Global City to Ortigas Ctr. Link 
Road  

8,120 P 

Skyway—FTI—C5 Connector  17,880 C 

Other Interchanges/Floyovers  7,953 C 

Other Urban Roads  4,644 C 

Mega Manila (Secondary Roads 
Package)  

180,180 P 

Region 3 (Sec Roads—Approx)  46,000 P 

Region 4A (Sec Roads—Approx)  96,360 P 

Preparatory Study  5,274 P 

Sub-total (Road)  391,107 - 

Source: JICA Study Team 

C = Committed Project, P = Proposed by JICA Study Team 
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Project   Cost Status 

Expressway 

Seg 9 and 10 / Connection to R10  8,600 C 

NLEX—SLEX Connector  25,556 C 

Skyway Stage 3  26,500 C 

NAIA Expressway Phase II  15,860 C 

Pasay—Makati—BGC  24,180 P 

Sta. Mesa—Pasig (Shaw Blvd.)  23,430 P 

Cavite Laguna Expressway (Bacoor—
Sta. Rosa)  

35,426 C 

Other Expressways  196,733 C / P 

Expressways Upgrade  33,040 P 

Sub-total (Expressway)  399,325 - 

Road Based Public Transport   

Integrated Provincial Bus Terminal 
System  

6,300 C 

2 BRT Line in Metro Manila (Ortigas, 
C5 or R7)  

7,000 P 

Jeepney Fleet Modernization  30,000 P 

Urban Bus Fleet Modernization  25,000 P 

Road Based Public Transport Reform 
Study  

60 P 

Sub-total (Road Based Public 
Transport) 

68,360 - 

Traffic Management 

Modernization of traffic signaling sys-
tem 

3,309 C 

Project   Cost Status 

ITS and other road safety interventions 2,750 P 

Comprehensive Traffic Management Study 50 P 

Sub-total (Traffic Management) 6,109 - 

Airports 

NAIA  A. NAIA Improvements—
airside package  

4,249  
C 

B. NAIA Improvements—
landside package  

C 

Clark   A. Construction of a Budg-
et / LCC Terminal  

7,070 C 

B. Clark Future Development  40,000 P 

New NAIA  435,900 P 

Sub-total (Airports)  486,951 - 

Ports  

Replacement of North Harbor  40,075 P 

Other regional ports  11,000 P 

Other port program  1,010 P 

Sub-total (Ports)  52,085 - 

TOTAL  2,610,450 - 
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Electricity is classified as one of the fuels under the Philippine 

Energy sector’s Total Final Energy Consumption (TFEC): 

Petroleum products, Electricity, Biomass, Coal, Natural gas, 

Biodiesel, and Ethanol. The Energy sector is composed of the 

following sub-sectors: Transport, Residential, Industry, 

Commercial, and Agriculture, Fishery and Forestry (AFF) 

Final Energy Consumption  
The Final Energy Consumption (FEC) is defined as the total 

energy consumed by end users, such as households, industry 

and agriculture. It is the energy which reaches the final 

consumer's door and excludes that which is used by the energy 

sector itself. Final energy consumption in "households, 

services, etc." covers quantities consumed by private 

households, commerce, public administration, services, 

agriculture and fisheries. Figure on the right shows the 

Philippine Energy sector’s Total Final Energy Consumption 

(TFEC) for 2000-2016 and Projection. 

Energy is the ability to do work. It is what makes matter move or 

change.  There are two types of energy: 

▪ Potential – chemical, nuclear, gravitational and elastic 

▪ Kinetic – mechanical, thermal, sound, electrical and radiant 

Energy which includes electricity or power, is a major input in 

almost all activities. This section on energy will discuss the current 

and future scenario of the Energy sector. 

The energy data used in this report is from the Philippine 

Department of Energy (DOE) Philippine Energy Plan (PEP), 2017 to 

2040. The PEP 2017-2040 was prepared in step with AmBisyon 

Natin 2040. 

The Philippines is an archipelago, hence the power system is 

composed of grid and off-grid power systems. There are three 

major grids: Luzon, Visayas and Mindanao grids. Currently, Luzon 

and Visayas grids are interconnected via submarine cable with a 

maximum capacity of 440 MW. The total electricity sales in the 

Manila Bay Project Area is 32,591,091 MWh.  
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The Philippine Energy sector’s Total Final Energy Consumption (TFEC)  

Actual (2000 to 2016) and Projection (2017 to 2040) 
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Based on the figure in the previous page, it can be derived that 

Petroleum products will continue to have the biggest share of 

products with an average share of 50.5% of TFEC, followed by 

Electricity at 21.8% share of TFEC, biomass at 17.4% share of 

TFEC, coal 7.2% share of the TFEC, and the rest are biodiesel, 

bioethanol and natural gas. Diesel and gasoline will continue to be 

the most widely-used. Further more, Biomass’ share is 21.8% of 

TFEC. Bulk of the demand of biomass is from the household sector.  

The industry and commercial sectors also use biomass and has 

increased their use by 1% each as compared to 2015 data. Coal is 

8.1% of TFEC at 2.7 MTOE; It increased by 20.6% from 2015 data. 

Natural Gas is 0.2% of TFEC at 64.8 kTOE; Biofuels is 1.4% of 

TFEC. 

Power demand and supply 

highlights 
The country’s electricity peak demand was 13,789 MW while the 

available capacity was at 14,458 MW. On power supply, the installed 

capacity in 2017 was 22,730 MW, an increase of 6.1% from 2016’s 

21,425 MW. Newly Operational Installed capacity is 835 MW, 

committed power projects are at 6,511 MW and indicative projects 

are at 17,444 MW. 

Electrification at the household level increased from 79.7 percent in 

2010 to 89.6 percent in July 2016. Electrification on a grid level 

shows the Luzon has the highest household electrification level at 

94.8 percent followed by Visayas at 92.4 percent and Mindanao with 

72.4 percent. On a per region basis, National Capital Region (NCR) 

has the highest household electrification level at 98.3 percent 

(3,451,303 out of the 3,512,439 potential households already with 

electricity access). 

The accelerated exploration and development of renewable energy 

sector commenced with the enactment of RA 9513 otherwise known 

as Renewable Energy Law of 2008. To achieve the objectives of RE 

Law, the DOE with its stakeholders headed by the National 

Renewable Energy Board (NREB) formulated the National Renewable 

Energy Program (NREP) which summarizes the 20-year aspirational 

targets from biomass, solar, wind, hydropower, geothermal and 

ocean energy.  
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Region Total HH Served HH Electrification 
Level (%) 

CAR 392,000 348,471 88.9% 

I 1,184,431 1,100,259 92.9% 

II 785,900 721,354 91.8% 

III 2,687,073 2,593,462 96.5% 

IV-A 3,506,353 3,376,855 96.3% 

IV-B 648,149 533,017 82.2% 

NCR 3,512,439 3,451,303 98.3% 

V 1,087,469 964,270 88.7% 

Luzon Total 13,803,814 13,088,991 94.8% 

Household Electrification Level, as of July  2016 

Committed MW Locations 

Hydropower 15.6 Laguna, Quezon, Nueva Ecija 

Solar 115.0 Tarlac 

Biomass 1.2 Quezon 

Indicative MW Locations 

Hydropower 1,611.9 Nueva Ecija, Nueva Vizcaya, 
Quezon, Rizal, Aurora,        
Pangasinan 

Solar 7,725.0 Bataan, Zambales, Rizal, Tarlac, 
Cavite, Batangas, Pampanga, 
Nueva Ecija, Batangas,       
Pangasinan, Laguna, Bulacan 

Wind 300.4 Laguna, Rizal, Batangas 

Biomass 77.0 Quezon, Nueva Ecija, Aurora, 
Bulacan, Pampanga,          
Pangasinan, Bataan, Batangas 

Renewable Energy (RE) projects in the Manila Bay area  

(Committed and Indicative)  
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 Residential Commercial Industrial Others Total % Household Energized 

NCR MERALCO 11,116,664 12,535,211 5,253,633 188,221 29,093,729  

11,116,664 12,535,211 5,253,633 188,221 29,093,729 97.3 

PAMPANGA AEC - Angeles Electric Corporation 918,806 715,131 526,255 51,652 2,211,844  

228,073 235,380 31,724 7,887 503,064 100 

CEDC - Clark Electric Distribution Corporation 4,004 189,634 269,289 1,474 464,401  

SFELAPCO - San Fernado Electric and Power Compa-
ny, Inc. 

176,700 135,751 169,854 3,637 485,942 100 

PELCO 1 - Pampanga I Electric Cooperative, Inc. 136,246 42,172 14,613 11,158 204,189 98.9 

PELCO 2 - Pampanga II Electric Cooperative, Inc. 249,879 75,690 27,591 19,395 372,555 98.8 

PELCO 3 - Pampanga III Electric Cooperative, Inc. 95,698 27,910 13,184 6,953 143,745 96.6 

PRESCO - Pampanga Rural Electric Service            
Cooperative, Inc 

28,206 8,594 - 1,148 37,948 96.8 

NUEVA ECIJA CELCOR - Cabanatuan Electric Corporation 431,266 148,759 138,730 24,049 742,804  

95,461 94,875 12,095 9,286 211,717 90.4 

NEECO I - Nueva Ecija Electric Cooperative, Inc. 99,276 18,116 19,261 2,076 138,729 97.5 

NEECO I-A1 - Nueva Ecija Electric Cooperative, Inc. 
(Area 1) 

102,500 7,850 37,899 4,284 152,533 89.4 

NEECO I-A2 - Nueva Ecija Electric Cooperative, Inc. 
(Area 2) 

102,526 16,224 38,178 4,045 160,973 92.4 

SAJELCO - San Jose City Electric Cooperative, Inc. 31,503 11,694 31,297 4,358 78,852 93 

BATAAN PENELCO - Peninsula Electric Cooperative, Inc. 234,221 37,383 133,809 52,131 457,544  

234,221 37,383 133,809 52,131 457,544 97.6 

LAGUNA FLECO - First Laguna Electric Cooperative, Inc. 60,356 10,215 8,794 5,805 85,170  

60,356 10,215 8,794 5,805 85,170 98.2 

 39% 41% 19% 1% 100%   

AREA 12,761,313 13,446,699 6,061,221 321,858 32,591,091  

2015 Electricity Sales in the Manila Bay Project Area (MWh) 



Future Scenario 
Enlisted below are the anticipated future developments in the 

Philippine Energy Sector which will also affect the Manila Bay 

project area: 

▪ The Mindanao-Visayas Interconnection Project and One 

Grid Philippines - This will realize the vision of a One Grid 

Philippines. 

▪ The integrated Liquefied Natural Gas (LNG) Terminal—An 

integrated LNG facility. This will also include an initial 200 

MW power plant, storage facilities, liquefaction and 

regasification units. 

▪ Increase Renewable Energy (RE) Installed Capacity to at 

least 20,000 MW. 

▪ Net metering—It is a consumer-based RE incentive scheme 

wherein the excess power generated from an on-site facility 

will be delivered to the local distribution grid and will be 

used to offset the end-user’s electricity consumption. This 

was implemented to further encourage consumers to 

produce on-site power generation.  

▪ Nuclear Energy – Future Plans—A technical assistance was 

extended by the International Atomic Energy Agency (IAEA) 

and other international energy organizations to conduct a 

comprehensive study to come up with a firm National Policy 

for a full-scale nuclear power program (NPP).  
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Issues and Challenges 
There’s a need to restructure and reform the Electric Power Industry 

for the four subsectors of the power industry: generation, 

transmission, distribution and supply. The DOE identifies its goals 

and strategies for implementation in the short-, medium-, and long-

term planning horizons towards the holistic development of the 

sector. Aside from the reform, listed below are the other issues and 

concerns that face the sector: 

▪ Greenhouse Gas (GHG) Emission in the Energy Sector - the 

Energy sector is the biggest contributor to the country’s 

GHG emission.   

▪ Challenges on Contestable Customers (CCs) With roughly 

more than two years of implementation, challenges with 

respect to implementation were encountered such as 

difficulty of CCs to secure supply contracts, ensuring a level 

playing field for suppliers, and limited capacity for non-

generator suppliers.  

▪ Wastewater from Power Plants-Power plants generate 

various streams of wastewater from different processes and 

operations. This is dependent on the plant design and how 

it is operated. Typical wastewater streams include FGD 

wastewater, fly ash and bottom transport water, flue gas 

mercury control water, leachates from landfill/surface 

ponds/coal piles, metal discharge cleaning wastewater and 

wastewater from gasification.   

▪ Power Sector Improvement on Generation 
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Transmission. The timely completion and commissioning of 

transmission infrastructure necessary to deliver electricity to end-

users remains a priority of the DOE along with the continuous 

upgrading, rehabilitation, and expansion of existing transmission 

lines, substations and other related facilities.  

Enabling the Energy Sector’s Legislative Agenda.  The DOE 

advocates with Congress the passage of several strategic legislative 

agenda such as: Energy Efficiency and Conservation Bill; 

Downstream Natural Gas Infrastructure Development Bill; 

Downstream Oil Industry Deregulation Bill; LPG Industry Safety Bill; 

Green Vehicles Incentives Bill; Electric, Hybrid and Other Alternative 

Fuel Vehicles Promotions Bill; Amendment of the EPIRA Law; and 

National Land Use Bill of the Philippines. The NDRRM Law serves 

as a guide to mitigate impacts of disasters and increase resilience in 

the face of natural disasters. The DOE is a member of the NDRRM 

Council (NDRRMC) and is actively involved in the development of 

NDRRM framework. 

Potential Measures 
Full Restructuring and Reform of the Electric Power Industry by 

2030. The DOE envisions to implement its policy thrusts and 

strategic directions which are geared towards full restructuring and 

reform of the electric power industry by 2030. For the four 

subsectors of the power industry: generation, transmission, 

distribution and supply, the DOE identifies its goals and strategies 

for implementation in the short-, medium-, and long-term planning 

horizons towards the holistic development of the sector.  

Climate Change Mitigation and Adaptation Measures in the Energy 

Sector. The Energy sector is the biggest contributor to the country’s 

GHG emission.  The sector is also one of the important components 

of the National Climate Change Action Plan (NCCAP).  Under a 

Sustainable Energy Program Framework, the NCCAP has identified 

both mitigation and adaptation measures that the energy sector can 

adopt to address the impacts of climate change.  

Generation. The DOE will continue to encourage and facilitate the 

timely completion and commercial power generation projects by 

formulating relevant policies and regulations that will enable full 

competition and improved transparency in the sector. The energy 

sector has a road map with overall objectives by 2030. 

 

 

 

 

 

Masinloc Powerplant 
 

Quezon Province Powerplant 
 

Sabangan hydroelectric Powerplant 
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Areas Outside NCR (within MBA) 
A mix of water service providers supply water to the MBSDMP focus 

areas outside NCR in Regions 2, 3 and 4A, as follows:   

WATER DISTRICTS 
Water Districts are government owned and controlled corporations 

(GOCC) established under Presidential Decree (PD) 198. While their 

creation is by virtue of a resolution from the LGU serviced by the 

water district, they are meant to be run like a business enterprise 

independent and separate from the LGU creating it.  

LGU-RUN WATER UTILITIES  
The LGU-run water utilities are part of the administrative structure of 

local governments. This type of water utility involves management of 

any level of local government and therefore covers a significant 

range of institutional arrangements, from management of a complex 

multi-town system by the Provincial Government, to small simple 

systems run by the Barangay Council. 

RURAL AND BARANGAY 

WATERWORKS AND SANITATION 

ASSOCIATIONS (RWSA/BWSA) AND 

WATER COOPERATIVES  
RWSAs and BWSAs are non-profit water user associations, in which 

the members hold no equity. The board of directors is elected by 

the general assembly (comprising all of the association’s members), 

and no elected government official (with the exception of Barangay 

officials) can be a director. 

Water Cooperatives are community-based associations (CBOs), 

governed by a board of directors elected by the general assembly. 

They differ from RWSAs and BWSAs such that members contribute 

equity and thus have a financial stake in the success of the 

cooperative. The Cooperative Development Authority (CDA) 

provides support and oversight, but it has no technical or financing 

capacity, so limits itself to more administrative roles (registration, 

training, monitoring and mediation). These CBOs are formally 

The MBSDMP study areas for water supply are focused on the 

identified LGUs in NCR, Regions 2, 3 and 4A classified as coastal, 

estuarine and riverine LGUs that have direct influences in Manila 

Bay. For NCR, the analysis and data presentation covers the whole 

service area under the two MWSS concessions in Metro Manila and 

some areas in Rizal and Cavite. 

National Capital Region 
Metro Manila is served by privately-owned and managed water 

concessionaires. When the Water Crisis Act was passed in 1997, 

MWSS awarded two concession contracts: Manila Water Company, 

Inc. (MWCI) to operate the East zone and Maynilad Water Services, 

Inc. (MWSI) for the West Zone. MWCI and MWSI serve the ‘Mega-

Manila’ area. The concessionaires are profitable, regulated, and able 

to finance expansion. As of 2015 the MWSS concession serves 

about 15 Million people in Metro Manila including parts of Rizal and 

Cavite provinces. It is considered one of the successful private-

public partnerships after improving access to water from less than 

40% to more than 90%. 

The East Zone covers Mandaluyong, Marikina, Pasig, Pateros, San 

Juan, Taguig and parts of Makati, Manila, Quezon City and 

Paranaque. MWCI also currently services the Province of Rizal in 

Antipolo City and the towns of Angono, Baras, Binangonan, Cainta, 

Jalajala, Rodriguez, San Mateo, Taytay and Teresa. Future service 

area in Rizal includes Cardona, Morong, Pililia and Tanay. MWCI 

had a total of 976,321 water service connections that covers 93% of 

the total population of 7,325,166.  

Maynilad Water Services, Inc., a joint venture between Metro Pacific 

Investments Corporation (MPIC) and DMCI Holdings, Inc. is the 

concessionaire of MWSS for the West Zone. The service area of 

MWSI covers Caloocan, Las Piñas, Pasay, Malabon, Muntinlupa, 

Navotas, Pasay, Valenzuela, parts of Makati, Manila, Paranaque and 

Quezon City, and parts of Cavite Province (Cavite City and the 

municipalities of Bacoor, Imus, Kawit, Noveleta and Rosario). As of 

2015, MWSI had a total of 1,265,625 water service connections that 

covers 93% of the total service population.  

Both MWCI and MWSI have covered 99% of their service popula-

tion in Metro Manila. For the other service areas outside Metro 

Manila, both concessionaires have a total service coverage of 93%.  
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Common Purpose Facilities (CPF). The CPF are the facilities 

upstream of La Mesa Dam which includes the Umiray-Angat trans-

basin tunnel, Ipo reservoir facilities, the Ipo-Bicti tunnels, Bicti 

basins, Bicti-Novaliches aqueducts and Novaliches portal 

interconnection facilities. Operationally, the CPF is co-managed by 

MWCI and MWSI. MWSS has monitoring function over the CPF. 

MWCI and MWSI manage among themselves the sharing/split of 

the water supply coming from the Angat system.  

LWUA Strategic Roadmap for 2017-2022. LWUA recently came up 

with its Strategic Roadmap for 2017-2022. Relevant provisions on 

improved water and sanitation delivery are: Expand coverage and 

reliable water service at reliable rates; Provide adequate sanitation; 

Ensure reliable and economically viable WDs  

 

 

autonomous but often have good relations with LGUs and WDs, and 

sometimes receive assistance from them (technical and/or financial).   

Small scale private water service providers are also present in the 

three regions. A summary of water service percentage coverage for 

the Manila Bay areas outside NCR is show on the Water Supply 

Coverage Map.  

Potential Measures 
To address the projected increase in water demand in their 

concession areas, MWSS and LWUA have various on-going and 

proposed programs and projects.  

MWSS ON-GOING/PROPOSED 

PROJECTS ON WATER SUPPLY 
Bulacan Bulk Water Supply Project (BBWSP). The North Zone is the 

new concession area of MWSS that will be provided with treated 

water from the BBWSP. The North Zone will be comprised of three 

cities and 21 municipalities of the Province of Bulacan. BBWSP will 

supply water in bulk to various water districts in Bulacan.  

In December 2015, the Build-Operate-Transfer contract was 

awarded to Luzon Clean Water Development Corporation (joint 

venture of K-Water of Korea and San Miguel Holdings) to undertake 

the financing, detailed design, construction, operation and 

maintenance of conveyance pipelines, water treatment facilities and 

water source over a 30-year concession period.  
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Sanitation 
The table below presents the results of PSA’s survey on the 

“Number of Families by Presence of Electricity, Water Supply and 

Toilet Facilities” in 2015.  An average of about 90% to 95% of 

households in NCR, Region 2, Region 3 and Region 4A have water-

sealed septic tanks while a combined total of about 3.3% of the 

population in the same regions still have no toilet facilities and most 

likely are still practicing open defecation, 2.4% of which are in 

Region 4A.     

In NCR, septage management services or sanitation services is 

assumed to be available to 100% of the current service connections 

of the two concessionaires. Per the concession agreement, the 

concessionaires are also required to continuously build their 

capacities in terms of septage or sludge collection and treatment 

based on the programming of the desludging activity of the 

scheduled customers per each year. Ideally, 20% of the total 

projected service connections should be scheduled or programmed 

in a year. However, only 30% to 40% of the scheduled customers 

are served, the rest are unserved or have opted to sign a waiver. 

The waiver basically says that the customer is relinquishing his 

claim on the desludging service that he paid for and releases the 

concessionaire from the responsibility of providing the service.  

There are several operational septage management services in the 

provinces of Laguna, Bataan, Pampanga and Bulacan. The rest of 

the Manila Bay areas are assumed to be serviced by private 

desludging companies.  Following are the operational treatment 

plants: 

▪ Subic Freeport, Bataan 

▪ Clarkfield, Pampanga 

▪ Angeles City, Pampanga 

▪ Baliuag, Bulacan 

▪ San Jose del Monte, Bulacan 

▪ Meycauyan City, Bulacan 

▪ Bay, Laguna 

Issues pertaining to septage and sewerage comprise primarily of 

low coverage of septage and sewerage in the Manila Bay area LGUs 

outside Metro Manila although MWSI and MWCI have reported 

100% coverage of its concessionaires on septage management, the 

actual desludging of septic tanks being undertaken annually is very 

low at 20 to 40% only. Likewise, septage management coverage is 

limited only to their active connections. Secondly, Sewerage 

management service is still very low in the NCR at about 14 to 15% 

and zero sewerage coverage in the rest of the Manila Bay areas. It 

should be noted as well that no LGU in the Manila Bay area has 

been granted the NSSMP (National Sewerage and Septage 

Management Program) subsidy to implement a septage or sewerage 

management program. 

 

Transport 

Energy 

Water Supply 

 

 

 

Shoreline Protection 

Sanitation and Sewerage 

Land Reclamation 

Percentage of Population within the Region with Access to 

Status of Sanitation/ Toilet Facilities, 2015 

Type of Toilet  
Facilities 

NCR 
Region 

2 
Region 

3 
Region 

4A 

Water-sealed sewer 
septic tank used  
exclusively by  
household 

84.87 % 52.20% 82.0% 88.0% 

Water-sealed sewer 
septic tank shared 
with other household 

12.34 % 5.94% 8.4% 7.3% 

Water-sealed other 
depository used  
exclusively by  
household 

1.05 % 27.13% 5.4% 0.8% 

Water-sealed other 
depository shared 
with other household 

0.95 % 5.11% 2.2% 0.3% 

Closed Pit 0.27 % 7.04% 1.0% 0.8% 

Open Pit 0.09 % 2.31% 0.4% 0.4% 

Others 0.24 % 0.04% 0.2% - 

None 0.20 % 0.22% 0.5% 2.4% 
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ON-GOING/PROPOSED PROJECTS 

ON SEPTAGE/SEWERAGE 
The two MWSS concessionaires have various on-going and 

proposed programs on sanitation. For East Zone (Manila Water), 

projects include the maintenance and rehabilitation of existing 

sewage treatment plants (STPs), septage treatment plants (SpTPs), 

and sewer network. These projects are intended to improve 

operational efficiency and sustain compliance of the wastewater 

facilities within the standards.  

The Wastewater Reliability Program seeks to enhance and improve 

existing wastewater facilities and network to ensure effective service 

delivery. Particularly, projects include the following key initiatives:  

▪ Improving Reliability of STPs/SpTPs – this involves the 

improvement of existing STPs/SpTPs to ensure operational 

efficiency and compliance with standards (replacement/

refurbishment of pumps, blowers, MCCs, etc.)  

▪ Improving Reliability of Sewer Network – this involves the 

rehabilitation of sewer mainlines, specifically in the areas of 

Sta. Ana Manila, Taguig, Makati, and Quezon City 

▪ Communal Septic Tanks Maintenance & Upgrade – this 

involves raising of manholes, as well as the inspection and 

upgrade of communal septic tanks  

▪ Augmentation/O&M of Desludging Trucks – to ensure the 

operational efficiency of desludging operations, initiatives 

such as replacement of pumps and sewer jets  

▪ Information and Educational Campaign – this involves 

numerous awareness campaigns in several communities to 

improve customers higher service take-up for wastewater 

and sanitation services  

Another project is the Wastewater Expansion Program that aims to 

reduce the level of pollution caused by untreated wastewater going 

into the main waterways in the East Zone. Its end objective is to 

improve water quality of receiving waters and increasing sewer 

services access.  

Sewerage  
The table below presents the sewerage coverage in Metro Manila by 

MWCI and MWSI at about 15% and 14%, respectively. Sewerage 

management systems are still lacking in all the Manila Bay focus 

areas outside Metro Manila.  

POTENTIAL MEASURES 
LWUA STRATEGIC ROADMAP FOR 

2017-2022 
LWUA recently came up with its Strategic Roadmap for 2017-2022.  

Relevant provisions on improved water and sanitation delivery are : 

▪ Expand coverage and reliable water service at reliable rates 

by increasing the number of HHs served up to Level 3 from 

4.1M to 4.6M people. 

▪ Provide adequate sanitation by: a) Increasing the number of 

FS completed from 25 to 52, and b) Increasing the number 

of WDs within the Manila Bay area with operational septage 

management system from 1 to 63. 

▪ Ensure reliable and economically viable WDs by: a) 

Increasing the number of WDs with at least 90% 

performance rating from 193 to 452, b) Reducing non-

revenue water from 28% to 23%, and c) Increasing the 

percentage WDs complying with the PNSDW standards from 

72%  to 95%. 

 

Status of Sewerage Service Coverage, Metro Manila (2017) 

Concessionaire 
Connections 

Covered 
Population 
Covered 

% Covered 

Maynilad 188,575 1,445,291 15.48% 

Manila Water 115,482 953,782 14.24% 
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Manila Wastewater Management Project. The sites for the STPs in 

Talayan, Quezon City, Pasig City, Muntinlupa City, Las Pinas City, 

and Valenzuela City have been acquired. In the South area, five (5) 

septage treatment plants including its conveyance system are under 

construction, e.g. Pasay, Cupang Muntilupa, and Paranaque. The 

conveyance system of STP in Valenzuela is currently being 

constructed. Rehabilitation of the Alabang STP is already completed.  

Sewerage and Sanitation Infrastructure in the West Zone: 

▪ 56,000 sewer connections.  

▪ 5 Treatment Plants with 494,000 m3 /day capacity (separate 

system)  

▪ 15 Treatment Plants with 55,000 m3 /day capacity 

(combined system)  

▪ 1 Septage Treatment Plant with 370 m3 /day capacity  

▪ 7 facilities under development/construction with 300,000 

m3 /day capacity  

▪ 1 SpTP with 250 m3 /day capacity 

LWUA. Related to its Strategic Roadmap for 2017-2022 as 

discussed earlier, and in compliance to the Supreme Court Writ of 

Mandamus ordering the clean-up, rehabilitation and preservation of 

Manila Bay, LWUA has an on-going procurement of consulting 

services for the conduct of feasibility studies to identify Concept 

Designs for Sanitation for the following areas: 

▪ Bataan: Abucay, Bagac, Dinalupihan, Mariveles, Morong, 

Pilar, Samal 

▪ Bulacan: Angat, Bustos, Norzagaray, Pandi, Plaridel, Pulilan, 

San Ildefonso, San Miguel, San Rafael, Doña Remedios 

Trinidad  

▪ Pampanga: Apalit, Candaba, Floridablanca, Mabalacat 

Magalang, San Simon, Sta Ana   

▪ Cavite: Amadeo, Carmona, Dasmariñas, Gen E Aguinaldo, 

Gen M Alvarez, Indang, Maragondon, Mendez, Silang, 

Tagaytay, Tanza, Trece Martires  

▪ Laguna: Alaminos, Bay, Cabuyao, Calamba, Calauan, Famy, 

Los Baños, Mabitac, Magdalena, Pagsanjan, Pakil, San 

Pablo, San Pedro, Siniloan, Sta Cruz, Victoria 

For Wastewater Expansion Program, the Manila Third Sewerage 

Project (MTSP) consists of three main components, namely:  

▪ Septage Management;  

▪ Sewage Management; and  

▪ Institutional Strengthening. 
 

There is also a need to have the Master Plan for Sewerage and 

Sanitation –The Sewerage Master Plan seeks to address the 

pollution on the three major rivers in the East Zone namely: 

▪ Marikina River,  

▪ Pasig River and  

▪ San Juan River.  
 

The new plan which was based on information/data provided by the 

MWSS Waste Water Master Plan Study by SKM and which 

framework was updated by a study team commissioned by Manila 

Water in 2005, had been the centerpiece of the RR08 and CA 

renewal business plans, using the combined sewer-drainage system 

approach.  

These three rivers have been determined as conveying the most 

pollution which eventually drains to Manila Bay and Laguna Lake. 

By using a combined sewer-drainage system that will treat the 

discharge before going to these water ways, the level of pollution 

will significantly decrease in these rivers. At least fifteen (15) 

catchments are proposed to treat the wastewater. 

▪ Marikina River Basin Sewer System  

▪ Taguig North Sub-catchment (Libingan ng mga Bayani)  

▪ North and South Pasig Sub-catchment (Ilugin)  

Take-over of Private Systems is under the Wastewater Expansion 

Program aims to rehabilitate and operate private wastewater systems 

toward eventual integration into the Manila Water wastewater 

network particularly in areas where there are existing private sewer 

networks for potential expansion. 

West Zone (Maynilad). As of Q4 2015, 99% of the wastewater 

programs under the San Juan River Basin project have been turned-

over and now operational. The ten (10) septage treatment plants 

with conveyance systems in Quezon City are located at Bagbag, 

Bahay Toro, Del Monte, Kapiligan, Paltok, Samson, San Antonio, 

Tandang Sora, Talayan, and Tatalon.  
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DPWH. Unfortunately, the rollout of the NSSMP in the regions was 

very limited and has created minor impact in the awareness of local 

implementors of the details enshrined in the NSSMP program. The 

DPWH is tasked to develop the national program and a listing of 

sanitation projects all over the country. This task is shared with 

other departments such as DOH and DILG. A very short list exists at 

DPWH that would still require further assessment and technical 

assistance to further develop the initial project proposals. 

Recognizing this dilemma of very low applicants for NSSMP grant 

funding, the Japan International Cooperation Agency (JICA), 

together with DPWH and PPP Center, is in the process of drafting a 

guideline providing a practical step-by-step tool to assist LGUs on 

how to develop and deliver sewerage and septage projects through 

PPPs. Consultations with DPWH have been initiated by the PPP 

Center regarding the process flows for the proposed guideline.  
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▪ Port of Manila (Domestic or North Harbor), including the 

Manila International Container Terminal (MICT) at the City 

of Manila MWA at Manila Bay/ mouth of the Pasig River - 

approx. 130 hectares;  

▪ Cultural Center of the Philippines (CCP) Island in Pasay City 

MWA at Manila Bay - 88 hectares  

▪ Central Business Park Island A [CBP-I(A)] in Pasay City 

MWA - 200 hectares  

▪ CBP-I(B & C) in Parañaque City MWA - 210 hectares;  

▪ Central Business Park II in Parañaque City MWA - 43 

hectares  

▪ Asia World in Parañaque City MWA - 173 hectares  

▪ Las Piñas - Parañaque Critical Habitat and Ecotourism Area 

(LPPCHEA) Island i.e. Freedom and Long Islands - in 

Parañaque City MWA - 175 hectares  

Proposed Land Reclamation  
In 2011, the PRA identified 102 near-shore reclamation projects 

covering 38,272 hectares in Luzon, Visayas and Mindanao. Of 

these, 38 projects with a total area of 26,234 hectares (or 262.3 

square kilometers, equivalent to approximately 41% of the present 

surface area of the NCR), were intended to reclaim substantial 

portions of the near-shore zone of Manila Bay.  

Part of these proposed land reclamation projects with surface areas 

totaling almost 8,500 hectares (and with studies ranging from pre-

feasibility study/PFS preparation to detailed engineering design/ 

DED preparation as of date) are the following: 

▪ Proposed Las Piñas - Parañaque Coastal Bay Project in 

both the Las Piñas-Parañaque City municipal water areas 

(MWA) at Manila Bay - a total of 635 hectares with 432 

hectares in Las Piñas City MWA and 203 hectares in 

Parañaque City MWA, of which 175 hectares are the 

existing LPPCHEA (Freedom and Long) Islands - requiring 

approximately 460 hectares of future reclamation; 

▪ Proposed Manila North Harbor Centre (MNHC) Expansion 

at the City of Manila MWA - 50 hectares;  

▪ Proposed Manila Gold Coast Reclamation (MGCR) at the 

City of Manila MWA - 148 hectares;  

▪ Proposed Pearl of Manila Reclamation Project at the City of 

Manila MWA - approximately 420 hectares;  

As defined by OECD, land reclamation is the gain of land from the 

sea, or wetlands, or other water bodies, and restoration of 

productivity or use to lands that have been degraded by human 

activities or impaired by natural phenomena. 

In the Philippines, pursuant to Presidential Decree No. 3-A of 

January 11, 1973, the reclamation of areas under water, whether 

foreshore or inland, shall be limited to the National Government or 

any person authorized by it under a proper contract, notwithstanding 

the provisions of any law to the contrary. Philippine Reclamation 

Authority (PRA) is mandated to support these activities by providing 

a window of opportunity for a long lasting security of investment 

and ownership of the reclaimed land as component of a bigger 

project by ensuring that titles of these properties will be properly 

secured to the clear advantage of the government and pursuant to 

existing laws, rules and regulations. 

To help establish the reclamation potential at Manila, the optimum 

11-meter deep screen line has to be drawn all along the Manila Bay 

coastlines to help establish what may be reclaimable over the next 

150 to 200 years. The said screen line encompasses a surface area 

of approximately 40,000 hectares. While there are current 

reclamation initiatives that are already looking at depths possibly in 

excess of 14 meters, the same are largely dictated by proximity to a 

certain development magnet or built-up area  

Existing Land Reclamation  
The land reclamation of Manila Bay coastal waters has been ongoing 

quite possibly for over a century and a half. 1981 bore logs for the 

Light Rail Transit (LRT) Line 1 Project revealed that reclamation may 

have started as far east as Taft Avenue and has expanded westward 

towards the present-day reclamation sites west of Roxas Boulevard 

(a surface area of well in excess of 1,000 hectares.  

As of 2018, the following land reclamation sites at Manila Bay, part 

of the 1,500 hectares Boulevard 2000 Project in the 1990s and of 

much earlier post-World War II land reclamation efforts (totaling 

almost 1,000 hectares in surface area and all located west of Roxas 

Boulevard) are existing (with most of the same already built-up and 

in active use): 

▪ Manila North Harbor Centre (MNHC) at the City of Manila 

municipal waters area (MWA) - 79 hectares;  
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By 2003, Pasay City had completed its new Comprehensive Land –

Water-Air Use Plan (CLWAUP) and Zoning Ordinance (ZO), which 

first featured the public-private partnership (PPP) called the Area 

Development Council 48 (ADC), tasked with developing CBP-IA, 

which at the time (and counting the adjoining CCP Island) already 

helped increased the land area of Pasay City to about 1,800 

hectares. Then years after, the entire 180 hectares of CBP-IA was all 

sold out and many medium-rise buildings (occasioned by height 

restrictions due to the overhead approaches to the NAIA runway) 

were already welcoming occupants in droves. 

From being a near lethargic LGU, Pasay City sprung to new life, 

with the activity at the CBP-IA alone multiplying its annual revenue 

several times, making it fully able to service the needs of its 

constituency. Under the 2015 Pasay City CLWAUP and ZO, another 

600 hectares of land reclamation were planned to further increase 

Pasay’s land area to 2,400 hectares, with an additional 1,000 

hectares more later proposed by the private sector. Altogether, and 

assuming all the reclamation projects are completed, Pasay City’s 

land area would have reached 3,600 hectares or more than double 

its original land area. 

Pasay City is no stranger to reclamation as the LGU has seen it long 

before i.e. Taft Avenue to Roxas Boulevard is already reclaimed land 

some 70 to 80 years ago. Pasay City has undertaken reclamation 

not only to improve its fiscal position but mainly due to the 

following : 

▪ Lack of developable land for high density and high intensity 

uses (and the difficulty of consolidating small privately-

owned lot parcels to form larger properties) as well as the 

extreme difficulty of effecting land readjustment schemes 

i.e. more than half of Pasay City’s original land area was 

owned or was actively used by the Government e.g. the 

NAIA Complex, CAB (later ATO and CAA) operating areas, 

LRTA Line 1 depot, PRA, and many GFIs (including the then 

PNB), PEZA, etc.; 

 

 

▪ Proposed Horizon Manila Project at the City of Manila MWA 

- 419 hectares;  

▪ Proposed SMIC land reclamation projects at the Pasay City 

MWA - 360 hectares (2 Islands);  

▪ Other possible SMIC land reclamation projects (minimum of 

say 7 islands) proposed at the Pasay City MWA - 

approximately 900 hectares (minimum);  

▪ Proposed SMIC land reclamation projects at the Parañaque 

City MWA - 500 hectares (2 Islands);  

▪ Other possible land reclamation projects proposed at the 

Parañaque City MWA - approximately 700 hectares 

(minimum);  

▪ Proposed Sangley Point International Airport (SPIA) Project 

(at say 2 islands minimum) at the Cavite City MWA - 

approx. 1,520 hectares (minimum); and  

▪ Other possible land reclamation projects proposed at the 

Cavite Province MWA - over 2,500 hectares (minimum). 

 

It is worth noting that all of these land reclamation projects utilized 

Manila Bay waters that now form part of the municipal water areas 

(MWAs) of the respective local government units (LGUs) with 

Manila Bay coastlines, in compliance with Section 18 of RA No. 

8550, the Fisheries Code of 1998. While the NAMRIA suggests the 

coordinates of these MWAs, it is actually up to the neighboring 

LGUs to agree on these MWAs (as per the author’s discussions with 

the NAMRIA in Manila in mid-2017). 

THE PASAY CITY EXAMPLE 
In the early part of the year 2000, while the Central Business Park 

Island A (CBP-IA) located on former Pasay City municipal waters 

was already ready for high-density development, there were only a 

limited number of interested parties who responded to Pasay City 

invitations for development. Even the 50-hectare property of the 

then Public Estates Authority (PEA, now the PRA) had a very difficult 

time convincing its fellow government agencies to move into the 

new government center that it planned at the CBP-IA Island.  
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▪ The need for professionally operated and maintained public 

parks and open spaces which shall be a perpetual part of 

the public domain (and which are guaranteed under 

reclamation agreements); and the need of Pasay City for a 

veritable central business district (CBD).  

 

If and when the NAIA Complex ceases to operative (to give way to 

new airport development elsewhere), all the building height 

restrictions on the reclamation areas on former Pasay City waters 

(as well as the entire Roxas Boulevard) shall be lifted, allowing for 

the further densification of developments at these areas. 
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Possible impacts of the hazards may affect these people thus the 

need for a long-lasting shoreline protection structure. 

Shoreline protection along the coastal areas of the Manila Bay Area 

may aid in protecting coastal areas from hazards such as tsunami 

and storm surge. According to the Institute of Water Resources, 

shoreline protection contributes to storm damage reduction and 

coastal erosion mitigation.  

The LGUs near the coastal with the most dense population are 

located in Bauan, Batangas (1,700 persons/sq.km); Rosario, Cavite 

(17,803 persons/sq.km); Tondo, Manila (73,000 persons/sq.km); 

Meycauyan, Bulacan (6,500 persons/sq.km); Lubao, Pampanga 

(3,000 persons/sq.km); and Pilar Bataan (1,100 persons/sq.km). 
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Located in Navotas City are the Navotas Terminal and the Tullahan 

River where the big volume of rainwater coming from the watershed 

areas of Northern Luzon flows. Flooding is frequently caused by 

heavy rainfall in low lying areas, which remains unmitigated due to 

absence or inefficiency of drainage system. 

The Malabon shoreline is protected by a breakwater constructed 

from the Navotas City Cemetery to Tangos River. This breakwater 

serves as a barrier and as a protection from strong waves and other 

similar disturbances. 

Valenzuela City is a highly urbanized city with a mixture of 

industrial, commercial, and residential areas. The City has less 

flooding events due to the existence of Barangay Dampalit, part of 

Malabon City, which receives more flooding occurrences during 

typhoons. The shallowing of Bay affects the navigational routes 

across the ports. 

BULACAN SHORELINE  
Bulacan shoreline is along the coastal LGUs of Obando, Bulakan, 

Malolos, Paombong, and Hagonoy. This shoreline is partly 

protected from waves by fishponds. However, several dikes are not 

properly designed and some barriers and breakwaters have already 

deteriorated hence the areas are not fully protected against sea level 

rise, flooding, extreme waves during typhoons and other weather 

disturbances. Clogging of waterways and irrigational canals are also 

some reasons of flooding. 

PAMPANGA SHORELINE  
Pampanga shoreline is along the coastal LGUs of Masantol, 

Sasmuan, and Lubao. Siltation and sedimentation on these areas is 

critical. This is due to the clogging of lahar sediments at river 

channels and irrigation canals. 

BATAAN SHORELINE  
Bataan is where the coastal gate of Manila Bay is located, fronting 

the island of Corregidor. Along the Bataan shoreline is an industrial 

zone of Limay where Petron Refinery is located. Informal settlers 

alongside riverbanks are predominant in Abuca, Pilar, Orion, and 

Mariveles. Coastal wastes are build-up due to lack of sewage 

treatment plant system and efficient solid waste management 

scheme. 

 

CAVITE SHORELINE  
The Cavite shoreline along Imus, Kawit, Bacoor City, and Cavite City 

is densely populated area with mixture of residential, industrial, 

commercial establishments, as well as resorts. Cavite City, which is 

highly developed and was once an airbase for the US Military at 

Sangley Point, is not exempted from strong waves and tsunamis. 

However, the Cavite Expressway which terminates at the town of 

Binakayan, Cavite with rock mounded embankment roadway may 

serve as coastal protection to nearby towns along the shoreline of 

Bacoor Bay. Still, these areas are prone to flooding and breaching of 

water banks due to blocked waterways. 

METRO MANILA SHORELINE  
The shoreline of Metro Manila includes the coastal Cities of Las 

Pinas, Paranaque, Pasay, Manila, and Navotas, as well as Cities of 

Malabon and Valenzuela. 

The Las Pinas City shoreline is protected by the rock mounted 

embankment of the Cavite Expressway from waves and other similar 

weather disturbances. However, there are accumulation of 

sediments at the opening of the expressway which blocks debris 

flow from river channels that causes flooding events in the area. 

The Paranaque City and Pasay City shorelines are also protected 

from high waves and other similar weather disturbances by the rock 

armor embankment of Cavite Expressway. Clogging of waterways in 

these areas increases flooding events. There is an on-going 

development in the City of Paranaque which includes resorts, 

hotels, government offices, malls, and other building constructions. 

Barangays of San Dionisio, La Huerta, and Don Galo are already 

reclaimed areas. 

Along the shoreline of the City of Manila are different coastal 

protections. In Libertad Channel, there is a pumping station and 

hydraulic gates. Along this shore is a rock embankment for 

protection against high waves during typhoons. The Roxas 

Boulevard shoreline is also protected by rock armor embankment 

toward the north and south harbors. While these harbors are usually 

designed by sheet piles with the combination of rock embankments 

for enclosure for ships to dock, they are also protected by break-

water against strong and high waves. The South and North Harbors 

are separated by the Pasig River as one of the huge discharging 

channel coming from the watershed areas outside Metro Manila. 
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Siltation and narrowing of near-shore areas are evident particularly 

in the villages of Pantalan Luma, in Wawa in Abucay, Puerto Rivas 

Ibaba, Capunitan, Camao, Cabcaben, Pagasa, and Saysain. Large 

amount of silt deposit is threatening not only to the physical well 

being of the shore, but to their biological integrity.  

The result of the Coastal Resources Field Validation/Assessment 

conducted by NAMRIA in 2014, on the hand, validated the 

extinction of seagrasses in the coastal areas adjoining the Manila 

Bay. Soil erosion and sedimentation coupled with high 

concentration of toxins in the surrounding water affected the survival 

of the species. (Source: Bataan Coastal Management Programs, 

Environmental, Socio Economic, and Implementation Issues from 

Stakeholders Views) 
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Water Quality Monitoring Stations 
With the present monitoring strategy, there is an intensive 

monitoring of rivers and tributaries within the Manila Bay region 

including Pasig River and Laguna Lake. BOD, nutrients and other 

physical parameters of major river basins have been established 

with most historical data collected since the Manila Bay Mandamus 

was issued in 2009. However, there are limited information on the 

water quality particularly on the organic and nutrient loadings of the 

coastal waters of the bay itself. Except for the regular monitoring of 

bathing beaches along the coast of Bataan and Cavite, there are 

limited information on how the Bay is assimilating the increasing 

organic and nutrient discharges coming from the different subbasins 

of the Manila Bay region. 

Additional monitoring is done once a particular watershed, river 

basin or water resource region, has been designated as a Water 

Quality Management Area (WQMA) by the DENR and National Water 

Resources Board (NWRB). The designated WQMAs in the MBR are 

listed below.  

Inland Waters 

 

 

Rivers and tributaries in the Manila Bay Area including Laguna Lake 

and Pasig River are currently being monitored intensively. Time 

series datasets on nutrients, BOD, and other physical parameters of 

major river basins have been established since the Manila Bay 

Mandamus was issued in 2009.  However, information on water 

quality particularly organic and nutrient loadings of the coastal 

wasters of the bay is limited. 

 

 

Water Quality Degradation 

Region WQMA 

NCR MaNaTuTi River System 

Naguilian River System 

Las Pinas-Paranaque River System 

Region 3 Marilao-Meycauayan-Obando River System 

Region 4A Canas-Maalimango River System 

Iyam-Dumacaaa River System 

Imus-Ylang Ylang-Rio Grande River System 

Designated WQMA in the Manila Bay Region 
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Air Quality 
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Water Quality Degradation Agencies Involved in Water Quality Monitoring within the Manila Bay Region 

Agency Coverage Area Coverage Period Frequency 

16 major river systems within the MBR 2011-2015 (from MBEA) Quarterly DENR-Environmental 
Management Bureau (EMB) 
Regional Offices  14 river outfalls within the MBR 2011-present (from MBDS) Quarterly 

DA-Bureau of Soil and Water 
Management (BSWM) 

Manila Bay watershed divided into 4 sub-
watersheds: (i) Pampanga River Basin, (ii) Bataan 
Watershed, (iii) Cavite Watershed, and (iv) Pasig 
River Basin. 

2012-2014 (from MBEA) Quarterly 

Laguna Lake Development 
Authority (LLDA) 

Laguna de Bay 1973-present Monthly 

Pasig River Rehabilitation 
Commission (PRRC) 
 
Pasig River Coordinating and 
Monitoring Office 

Pasig River Unified Monitoring Stations (PRUMS) 
composed of 14 sites from Pasig River headwater 
up to the mouth of Manila Bay 

2009-2019 
 
 
2019-present 

Monthly 
 
 
Monthly 
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MAJOR RIVER SYSTEMS 
Water quality of the major inland rivers that are discharging to Manila 

Bay are being monitored to determine their compliance with the water 

quality criteria. The monitoring is primarily conducted by the regional 

offices of the Environmental Management Bureau (EMB Regions 3, 

4A, and NCR). In NCR, there are three rivers being monitored 

(Paranaque River System, Malabon-Navotas-Tullahan-Tenejeros River 

System, and Meycauayan-Valenzuela River System), nine rivers 

(Talisay River, Angat River, Bocaue River, Marilao River, Meycauayan 

River, Obando River, Sta. Maria River, Guagua River, and Pampanga 

River) in Region 3, and four rivers (Canas River, Imus River, Rio 

Grande River System, Ylang-Ylang River) in Region 4A.  

PASIG RIVER AND LAGUNA LAKE 
The entire Laguna Lake-Pasig River Systems, though not officially 

designated, may be considered as the most significant water quality 

management area in the Manila Bay Region. Pasig River is probably 

the most important river in Metro Manila connecting the Manila Bay 

with the Laguna Lake. The river has 27 kilometers of banks 

meandering most cities of the capital region. It has an average width 

of 91 meters and a depth ranging from 0.5 to 5.5. meters. The MBEA 

reported average discharge volume of 12 m3/s during low months of 

March to May but reaches to 275 m3/s during October to November 

during monsoon months. Pasig River has four major tributaries: 

Marikina, Pateros-Taguig, Napindan and San Juan and about 43 

minor tributaries, mostly esteros in the City of Manila. 

The monitoring of the water quality is regularly conducted by the 

Pasig River Unified Monitoring Stations (PRUMS) project, which is an 

inter-agency initiative composed of EMB-Central Office, EMB-NCR, 

LLDA and PRRC. The existing consolidated monitoring stations for 

Pasig River was designated in 2009. Currently, PRUMS conducts 

regular monitoring of 14 sites along the Pasig River starting at the 

headwater (C6-Napindan) until the outlet in Manila Bay. These 

stations were selected based on the common stations monitored by 

the agencies and on the most affected sections in terms of domestic, 

commercial and industrial discharges. 

Laguna Lake, with a total surface area of 900 km2 is the biggest and 

one of the most important inland bodies of water in the Philippines. It 

has four distinct bays: West Bay, Central Bay, East Bay and the South 

Bay. The reported average depth is 2.5 m and the estimated holding 

capacity of the lake is 2.19 billion m3. The lake’s watershed area is 

3,820 km2 and has 22 major tributary rivers all flowing into the lake. 

The lake’s only outlet is the Napindan Channel which connects the 

Laguna Lake to Manila Bay thru Pasig River. 

Laguna Lake is used as source of irrigation water, industrial water 

cooling, hydro-electric power generation, domestic water supply, 

source of animal feed and fish supply. With lack of wastewater 

infrastructures in the region, it also catches most of the wastes 

generated by more than 14 million residents around the lake (2007 

Census, MBEA). 

SUB-WATERSHEDS 
The four major watersheds of Manila Bay, which are the Bataan 

Watershed/Pasig River Basin, Pampanga River Basin, Cavite 

Watershed, are also being monitored for their water quality. The 

sampling sites were identified based primarily on the extent of the 

agricultural land coverage in the area that will most likely affect the 

water quality within the area. The Pampanga River Basin is 

considered as the largest watershed draining to the Manila Bay. It 

has a total land area of about 11,9225 km2 of which 47% is for 

agricultural use. 

Coastal/Bathing Beaches 
Coastal waters within Manila Bay are also being monitored by the 

EMB. There are 19 monitoring stations, scattered in the provinces of 

Bataan and Cavite and along the shores fronting the City of Manila 

that are being monitored to determine which parts of the Manila Bay 

are safe for human contact during swimming activities. 

River Outfall 
Outfall of the rivers that are directly draining to Manila Bar are also 

being monitored by the EMB. In Region 3 and Region 4A, there are 

three river mouths being monitored while there are eight outfalls of 

water bodies/estero and creeks in NCR. This is to determine the 

water pollution load being discharged by the outfalls into the Manila 

Bay. 

Marine/Offshore Areas 
The Manila Bay was also divided into eight grids as sampling sites 

for the monitoring of the water quality in the bay. The map in the 

previous page illustrates the sampling stations in Manila Bay. 
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pH and TSS are within the standards for Class C water. 

▪ In Region 3 rivers, pH values were generally near 8 in 

almost all the stations. Compared to 2011, the monitoring of 

TSS in 2017 showed lower values with range of 20-40 mg/

L. Based from the 2017 data, the pH and TSS of all Region 

3 rivers are within the standards for Class B and C. 

▪ Rivers in Region 4-A showed pH values of greater than 7 in 

all the stations during the 2017 monitoring. TSS 

concentration of all the stations decreased from 2011 to 

2014 but increased by 2017. TSS and pH are within the 

Class B and C water standards except for Ylang-Ylang River 

that exceeded the limit for TSS in 2017. 

Pasig River 

▪ The range of the measured pH in the stations in 2010 is 7.6 

to 8.3 while in 2016 is 6.2 to 7.6. 

▪ In general, the TSS of the stations decreased from 2010 to 

2016 except in Buayang Bato, Guadalupe Nuevo, Guadalupe 

Viejo and Havana Bridge wherein the TSS increased. 

▪ In 2010, 4 stations failed to meet the standards for Class C 

and 9 stations did not meet the standards for Class SB. 

Meanwhile in 2016, all the stations met the TSS limit for 

Class C and SB except for stations in Buayang Bato, 

Guadalupe Nuevo, Guadalupe Viejo and Havana bridge that 

exceeded the TSS limit for Class SB. 

Laguna Lake 

▪ In 2009 and 2013, all the stations have pH level of greater 

than 8. By 2016, pH in the east bay and central bay 

decreased to 6 while the remaining stations remained 

greater than 8. TSS not being monitored in the lake. 

▪ The pH range of the tributary rivers of Laguna Lake was 

measured to be 7 to 8. 

Sub-watershed 

▪ All the watersheds have measured TSS of <0.1 mg/L, far 

way below the limit for Class A water. 

COASTAL/BATHING BEACHES 
▪ In 2017, all the stations in Region 3 and Region 4A have 

TSS greater than the standard limit for Class SB. It was also 

observed that there was a high increase in the TSS level in 

The parameters that are being monitored in the Manila Bay Region 

are divided into five groups, namely: 

1) physical - Total suspended solids (TSS) 

    - potential hydrogen (pH)  

2) organic - 5-day biochemical oxygen demand (BOD) 

  - minimum-dissolved oxygen 

  - Oil and grease  

(3) nutrients - Nitrate, Phosphate, Ammonia  

(4) heavy metals - Cadmium, Chromium, Lead, Mercury, Arsenic  

(5) microbial - total and fecal coliform 

 

The results that will be presented are from the year (with available 

data) right after the Mandamus was implemented last 2009, from 

2014 (five years after the Mandamus) and the latest data available. 

The objective is to determine the trend of the water quality around 

the MBR since the implementation of the Mandamus. 

Physical Parameters 
The trend of total suspended solids (TSS) in most inland waters is 

generally increasing indicating the impact of siltation from 

agricultural activities, urban runoff and various land development 

projects particularly in the upstream basins. The current water 

quality guideline for TSS is 80 mg/l for Class C and 50 mg/l for 

Class B. 

INLAND WATERS 
The trend of total suspended solids (TSS) in most inland waters is 

generally increasing indicating the impact of siltation from 

agricultural activities, urban runoff and various land development 

projects and deforestation particularly in the upstream basins. The 

current water quality guideline for TSS is 80 mg/l for Class C and 

50 mg/l for Class B. 

Major River Systems. The results of the monitoring of the physical 

parameters for 2011, 2014, and 2017 in the 16 major rivers in 

Manila Bay came from the EMB regional offices and were compiled 

in the Manila Bay Atlas. The following observations are presented 

below: 

▪ The pH level of the rivers in NCR decreased, while the TSS 

increased from 2011 to 2014 and decreased by 2017. The 
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Viejo and Havana Bridge) have BOD5 of greater than 100 

mg/L. Almost all the stations have BOD5 that increased from 

2009 to 2016. Only the Manila Bay station has BOD5 of 5 

mg/L.  

▪ Oil and grease in the river increased from 2010 to 2016. All 

the stations did not meet the criteria for Class C. Havana 

bridge station has the highest concentration of O&G.  

Laguna Lake 

▪ All the stations are constantly meeting the minimum DO 

concentration of 5 mg/L for the past years.  

▪ The 2016 monitoring of Laguna lake revealed that the 

measured BOD5 of all the stations is still not exceeding the 

Class C limit of 7 mg/L. Range of the BOD5 is 1-3 mg/L. 

▪ Only the Central bay station have O&G of greater than 2 mg/

L, the limit for Class C. All the remaining stations have <2 

mg/L O&G concentration. 

▪ Only 11 of the tributary rivers of the Laguna lake have DO of 

greater than 5 mg/L.  

COASTAL/BATHING BEACHES 
▪ All the stations in NCR have DO below the limit in 2017 and 

were observed to have low DO since 2011.  

▪ Stations in Region 3 and Region 4A have DO levels of 6-7 

mg/L from 2011 to 2017.  

RIVER OUTFALL 
▪ In 2017, almost all the stations in NCR have DO below the 

minimum limit of 5 mg/L and some already have zero DO. 

Stations in Obando River and Canas River also have DO 

below the minimum.  

▪ DO in the Imus and Talisay River increased in 2017 and 

were constantly above the minimum since 2014. DO in 

Pampanga River is also within the minimum DO. 

MARINE WATER 
The DO concentrations of all the stations increased from 2009 to 

2017. There was a decreasing trend on the DO concentration in 

each station from top to bottom. Only four stations conformed with 

the minimum DO concentration of 5 mg/L from top to bottom. 

most of the stations from 2014 to 2017. All the stations in 

NCR were consistently meeting the TSS limit since 2011. 

▪ All the stations have pH level within the range of the Class 

SB limit.  

RIVER OUTFALL 
▪ pH range in all the monitoring stations is 7-8.  

▪ Only the stations in the Obando River and Talisay River have 

TSS level above the standard limit for Class C. Most of the 

stations have measured TSS that decreased from 2014 to 

2017. 

MARINE WATER 
There was an increase of pH level on the monitoring stations in 

Manila Bay. In 2009, the pH range is 7 to 8, while in 2017 the pH 

range is 7 to 9. 

Organic Content 
INLAND WATERS 
Major River Systems 

▪ From 2011 to 2017, the DO concentrations in the rivers in 

NCR and Region 4A decreased while the rivers in Region 3 

have increased DO. Rivers in the NCR already have zero DO 

by 2014 while the rivers in Regions 3 and Region 4A met 

the minimum limit of DO for Class C.  

▪ In 2017, all the rivers in NCR and Region 4A have 

measured BOD5 values of greater than the limit for Class C 

that is 7 mg/L. Only Talisay and Angat Rivers in Region 3 

complied with the Class C limit. All the rivers have 

increased BOD5 from 2011 to 2017. 

▪ All river stations in Metro Manila has oil and grease 

concentration above the 2 mg/L, majority registering values 

greater than 5 mg/L. 

Pasig River 

▪ The Pasig River has an average DO concentration of 2-3 

mg/L in 2016, below the minimum for Class C. The stations 

in Sevilla and Havana bridge have constant DO 

concentrations of below 1 mg/L from 2009 to 2016.  

▪ Four stations (Buayang Bato, Guadalupe Nuevo, Guadalupe 
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COASTAL/BATHING BEACHES 
Only the stations in NCR have available data on nutrients. Measured 

nitrate in NCR stations are below the standard limit for Class SB. This is 

also true for the measured phosphate concentrations in the stations. 

RIVER OUTFALL 
▪ In 2017, only the San Antonio de Abad station exceeded the 

nitrate limit for Class C.  

▪ Phosphate level in the stations were mostly decreasing however, 

all the stations in NCR and in Imus and Ylang-Ylang River have 

high phosphate concentrations. Only stations in Pampanga and 

Talisay River complied with the phosphate standard. 

MARINE WATER 
In 2014, the measured phosphate concentration in all the stations are 

above the limit of 0.5 mg/L. Average phosphate concentration in the 

Manila bay is 1.3 mg/L. 

Heavy Metals 
Heavy metals monitored from rivers may indicate discharges from 

industrial activities. The EMB monitoring showed increasing 

concentrations of cadmium, chromium and lead in some stations along 

Pasig River. 

INLAND WATERS 
Pasig River 

▪ Results of 2009 monitoring showed that all the stations have 

below detection limit for cadmium. However, by 2014, the 

cadmium concentration increased and exceeded the limit. 

▪ Chromium concentrations measured in all stations are above the 

limit of 0.01 mg/L.  

▪ Lead concentration in the stations decreased from 2009 to 

2014. However, in 2014, only 2 stations (Sevilla bridge and 

Lambingan bridge) have lead concentration below the detection 

limit. 

▪ There was a high increase of mercury in all monitoring stations 

from 2009 to 2014. In 2009, the mercury concentration 

measured was below 0.0003 mg/L. But in 2014, the mercury 

increased up to 0.05 mg/L. 

Sub-watershed 

▪ In 2011, only the Pasig River basin exceeded the limit for arse-

nic. By 2014, all the watersheds exceeded the 0.01 mg/L limit. 

Nutrients 
MAJOR RIVER SYSTEMS 
▪ The rivers in Region 3 and Region 4A have nitrate 

concentration of below 1 mg/L since 2011. The nitrates 

in the rivers in NCR increased from 2011 to 2014 but 

decreased by 2017, meeting the standard limit of 7 

mg//L. 

▪ Only Talisay, Angat and Pampanga River have 

measured phosphate that is below the limit of 0.5 mg/L 

in 2017. It was observed that the rivers in Metro Manila 

have high concentration of phosphates that is greater 

than 10 mg/L in 2014 but decreased to 2 mg/L by 

2017 Nitrates in Region 4A also increased in 2017.  

▪ Ammonia levels in Region 3 rivers are way above the 

0.05 mg/L with most stations reporting more than 20 

mg/L. There is a need to verify if the values reported 

are consistent with the units of the standard presented 

in mg/L NH3-N. In Region 4A, ammonia in Ylang-Ylang 

and Canas River is below the 0.05 mg/L limit. 

Pasig River 

▪ In 2016, the average nitrate concentration in Pasig 

River is  5 mg/L and the highest was measured at 

Havana bridge. Five stations failed to meet the 7 mg/L 

limit for nitrate. Nitrate concentration decreased from 

2009 to 2014 then increase from 2014 to 2016. 

▪ Phosphates in the monitoring stations are above the 

standard limit of 0.5 mg/L except in Manila Bay station. 

In 2016, highest phosphate was measured at the 

Guadalupe Nuevo station. The phosphate 

concentrations in all the stations constantly increased 

from 2009 to 2016. 

▪ All the stations failed to confer with the ammonia limit 

of 0.05 mg/L. There are four stations that have 

ammonia concentration of greater than 4 mg/L.  

Laguna Lake 

▪ Nitrate concentration in the stations were all below the 

limit. However, it was observed that the nitrate 

concentration increased from 2009 to 2016. All the 

tributary rivers of Laguna Lake also have nitrate 

concentration of below 7 mg/L. 

▪ All the stations also complied with the standard for 

phosphate. The same was true with almost half of the 

tributary rivers to Laguna Lake. 
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Microbial Parameters 
INLAND WATERS 
Pasig River 

▪ All the stations exceeded the Class C (former criterion from 

DAO 34) for total coliform.  The highest value was 

monitored in Guadalupe Nuevo station in Makati City along 

Pasig River. 

▪ All stations also exceeded the fecal coliform for Class C and 

SB. Highest fecal coliform was measured in Guadalupe 

Viejo station. 

Laguna Lake 

▪ All the stations have fecal coliform that is below the 200 

MPN/100 mL limit of Class C. It was observed that the 

measured fecal coliform decreased from 2009 to 2016. 

▪ All tributary rivers draining to Laguna Lake exceeded the 

WQS for total and fecal coliform with Tunasan River 

registering the highest fecal coliform reading.  

Sub-watershed 

▪ All the watersheds exceeded the limit for total and fecal 

coliform. It was observed that there was a large increase in 

the fecal coliform reading of the watersheds from 2011 to 

2014. This may be due to the disposal of sewage and 

wastewater from agro-industrial within the watersheds.  

COASTAL/BATHING BEACHES 
All the coastal beach monitoring stations contain high level of fecal 

and total coliform exceeding the standard limit. The stations in NCR 

were observed to have the highest measured coliforms. This 

indicates that the bathing beaches are not safe for human contact.  

Issues and Challenges 
PHYSICAL PARAMETERS 
The trend of TSS in most inland waters is generally increasing 

indicating the impact of siltation from agricultural activities, urban 

runoff and various land development projects particularly in the 

upstream basins. The current water quality guideline for TSS is 80 

mg/L for Class C and 50 mg/L for Class B. 

ORGANIC CONTENT 
Most still rely on septic tanks which only removes 10 to 30% of the 

BOD. With this, untreated (direct discharge) and partially treated 

sewage (effluents of septic tanks) are received by drainage, creeks, 

major rivers and including Laguna Lake. Increased sewage disposal 

in water bodies are correlated with the BOD and DO of the receiving 

bodies of water.  

Most of the monitoring results from Pasig River and other major 

basins confirm the impact of untreated sewage to the quality of the 

river waters. For Laguna Lake, however, the reported BOD from 

2008 to 2016 remain low and most DO readings are high still 

meeting the water quality criteria for Class C water despite the 

increasing urban development and inadequate wastewater 

infrastructure within the Laguna Lake subbasin. This might be 

explained by the high re-aeration rate of the lake. 

MICROBIAL PARAMETERS 
Presence of high number of coliforms was observed in almost all 

the river stations of EMB including those monitored by LLDA with 

values exceeding the water quality criteria. This indicates the 

contamination of most inland waters with coliform posing health 

risks to surrounding communities especially during flood events 

where sewage-contaminated river water overflows to streets.   

NUTRIENTS 
Within the region, nutrients may come from sewage, industrial 

wastewater, aquaculture, and agricultural runoff particularly from 

fertilizers. The current General Effluent Standards now impose limits 

on nutrients for discharges and trade effluents. This stricter 

requirement on discharges was influenced by the increasing 

nutrients such as phosphate and ammonia monitored by EMB in 

rivers increasing threats to aquatic life. 

HEAVY METALS 
Heavy metals monitored from rivers may indicate discharges from 

industrial activities. The EMB monitoring showed increasing 

concentrations of cadmium, chromium and lead in some stations 

along Pasig River. 
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RESULTS 
Total fecal coliform content is the major pollution loading that makes 

majority of the assessed site inadequate for Class SB classification. 

Fecal coliform content is a direct result of inadequate sanitation of 

wastewaters leading out to the sea. Escherichia coli is one of the 

most common species of fecal coliform from the intestinal tract that 

often contaminate environmental waters. Several strains of E. coli 

are known to be harmful if ingested by humans. The presence of 

these coliforms may also indicate high possibility that other bacterial 

or viral strains are present in the seawater.  

Geographic presentations of fecal coliform and E.coli contents of the 

assessed areas are shown in the maps. It shows that there is a 

minimal difference on the fecal and E. coli content. Almost identical 

values of the results of these tests means that the fecal coliform 

content is actually from the mammalian fecal matters, including 

humans. Fecal coliform content reaching the offshore areas can be 

accounted to ship waste that were anchored on the areas 

underscoring the possible occurrence of offshore pollutants.  

Water Quality Assessment 
A one-time water sampling activity was conducted in November 

2020 for the Manila Bay Sustainable Development Master Plan. The 

study is limited to wet season. Stations were selected to cover the 

entire Manila Bay coastal and offshore waters. A grab sample of 

surface water of each stations per site were conducted from 0900H 

to 1600H, provided that no rainfall was recorded in the area for the 

past 24 hours. 

Primary water quality physicochemical parameters were measured. 

Dissolved Oxygen (DO) and pH were measured onsite using 

handheld water quality meters. Color, Biological Oxygen Demand 

(BOD), Nitrate, Chloride and Phosphate were analyzed on laboratory 

set-up. For E. coli and fecal coliform, the bacteriological analyses 

were conducted using Multiple Tube Fermentation Test (MTFT).  

The values of each primary parameter indicated in DAO 2016-08 

were used as the standard for assessing the water quality of the 

stations. Class SB (recreational waters) is the target of all agencies 

concerned with the Manila Bay clean-up based on the 2008 

Mandamus Order. 
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MOBILE SOURCE 
Motor vehicle exhaust emissions attributed to jeepneys, buses and 

taxicabs are the major sources of atmospheric pollutants such as 

particulate matter (PM) and nitrogen oxide (NOx) (Metro Manila 

Urban Transportation Integration Study, 1999). The following figure 

shows the number of total registered motor vehicles (MVs) in the 

NCR, Regions 3 and 4A from 2012 to 2016. The number of 

registered vehicles has continuously increased in the said regions, 

contributing to increasing mobile emissions. From 3,977,663 MVs 

in 2012 to 4,680,001 MVs in 2016 reported by the Land 

Transportation Office (LTO), the number of MVs grew by 18% 

during the five-year period. 

 

 

 

 

 

 

 

 

Air pollution comes from both natural and manmade or 

anthropogenic sources and are classified as stationary, mobile or 

area, as defined in Republic Act No. 8749, otherwise known as 

Philippine Clean Air Act of 1999 and its implementing Rules and 

Regulations. This section discusses the status of the overall air 

quality of the regions within the Manila Bay Area.  

 

Sources of Air Pollution 
STATIONARY SOURCE  
In 2014, the DENR monitored a total of 10,307 firms. During the 

period 2010 to 2014, the number of firms monitored grew from 

6,743 in 2010 to 10,307 in 2014 representing an increase of 53%. 

The figure below shows the number of industries monitored in NCR, 

Regions 3 and 4A from 2010 to 2014. 

 

 

 

 

 

No. of Industries Monitored in the Manila Bay Area,  
2010-2014 
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AREA SOURCE 
Alongside the increase in urbanization rates and economic 

development, the number of construction activities has also 

increased during the period 2013-2016. The total number of new 

construction projects in the three regions in 2013 was 57,313 and 

this increased by 8.8% in 2016 to 62,360 with the most number of 

constructions occurring in Region 4A. From 2013 to 2016, the 

major type of construction was residential. 

 

 

 

 

 

 

 

 

Emissions Inventory 
Under RA 8749, EMB is tasked to conduct monitoring and inventory 

of emissions once every three years. Emissions inventory estimates 

emissions coming from stationary, mobile, and area sources.  

The National Emissions Inventory by source conducted in 2015 

shows that 65% of air pollutants came from mobile sources such as 

cars, motorcycles, trucks, and buses. Stationary sources contributed 

almost 21% and 14% were from area sources. During the same 

year, in the National Capital Region, mobile sources contributed 

88%, stationary sources contributed 10%, and area sources, 2%. 

No. of Construction Projects in NCR, Regions 3 and 4A, 
2013-2016 

National Emissions Inventory by Source, 2015 

NCR Emissions Inventory by Source, 2015 
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CLIMATE  
The PAGASA has published “Climate Change in the Philippines” in 

2011 discussing the climate trends in the country from 1951 to 

2009, with the average period of 1971 to 2000 as a reference value. 

The key findings include increase in annual mean temperature by 

0.57°C and significant increase in number of hot days but decrease 

in cool nights. There is no indication of an increase in frequency of 

occurrence of typhoons, but a very slight increase in number of 

cyclones greater than 150 kph and above. However, there had been 

no reference made on the actual effect of air pollution levels in the 

country on these changes in climate. 

AGRICULTURE 
Poor air quality adversely affects organisms and the and bio-

chemical process of the plant is altered, thus changing the rate of 

metabolism and photosynthesis. 

WATER QUALITY 
Air pollutants remain in the atmosphere from a few hours to a few 

weeks, and for some, even months. Pollutants can be transported 

from one place to another, chemically react and be transformed into 

other types of compounds. During rainy season in the Philippines 

when measured air pollutant levels are observed to be less, the air 

pollutants may be dispersed, transported to other areas, directly 

deposited to water systems or carried by rainfall down to the land, 

and eventually end up in canal systems, rivers or oceans. 

 

 

Impacts 
HUMAN HEALTH 
Air quality is the overall description of air pollution levels in a 

defined area that may affect the environment and public health. Over 

the years, increasing levels of air pollutants from natural and 

anthropogenic sources lead to poor air quality that adversely affect 

public health. Aside from these, several international studies, 

including the Philippines, have also proven major agricultural 

productivity losses, posing a threat to food security. Air quality is 

therefore of great national concern as it can affect the country’s 

ecological balance and the health of every individual. 

In 2009, World Bank has estimated that annually, more than one 

million people get sick and 15,000 die prematurely due to outdoor 

air pollution (OAP) in the Philippines. The annual cost of disease 

due to OAP is estimated to be around PhP 0.9 billion while the 

annual income loss from mortality is more than PhP 5.6 billion. 

Thus, essentially, the cost/loss due to air pollution is PhP 6.5 billion 

annually. 

According to the 2010 data of the Philippine Health Statistics, the 

leading cause of mortality in the Philippines attributable to air 

pollution are diseases of the heart, pneumonia, and chronic lower 

respiratory diseases, resulting in a total of 27,834 deaths. 

TSP Trend in the National Capital Region, 2008-2015  
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Pollutant Health Effect 

Particulate 
Matter 
(PM)     

Poses the biggest threat to human health as 
PM2.5 can penetrate deep into the lungs. 

Difficulty in breathing 

Lung tissue damage 

Nitrogen 
Dioxide 
(NO2)     

Lung-irritant 

Lower resistance to respiratory diseases such as 

Impairment of child lung development 

Sulfur Dioxide 
(SO2)     

Difficulty in breathing 

Affects lung functions 

Eye irritation 

Ozone (O3)     Difficulty in breathing 

Trigger asthma 

Coughing and chest pains 

Reduces oxygen transport to body cells and 
tissues (Has 300 times greater affinity for 

Carbon 
Monoxide 
(CO)     

Impairment of visual perception, manual 
dexterity, learning ability and performance of 

High vulnerability for people with heart problems 
(angina or peripheral vascular disease), anemia 
and for smokers 

Symptoms of Effects of Air Pollutants on  

Humans 



Measures 
DESIGNATION OF AIRSHEDS 
Airsheds are areas with similar climate, meteorology and topology 

which affect the interchange and diffusion of pollutants in the 

atmosphere. There are four airsheds within the Manila Bay 

catchment area, namely: Bulacan-Pampanga-Bataan Airshed, 

National Capital Region Airshed, Cavite-Laguna-Rizal Airshed, and 

the Makiling Banahaw Geothermal Airshed.  

AIR QUALITY MONITORING FUND 
Air Quality Management Fund (AQMF) is a special account in the 

National Treasury established to finance containment, removal, and 

clean-up operations of air pollution cases, guarantee restoration of 

ecosystems and rehabilitate areas affected by violations of RA 8739, 

to support research, enforcement and monitoring activities and 

capabilities of the relevant agencies, as well as to provide technical 

assistance to the relevant agencies. In order to do these 

undertakings, such fund may be allocated per airshed.  

STATIONARY SOURCES 
All stationary sources must have a Permit to Operate (PTO), issued 

by the DENR. In order to properly manage stationary sources, close 

monitoring of all firms within the region should be performed, 

imposing the necessary fees to be paid and issuance of a notice.  

MOBILE SOURCES 
Several measures and activities were carried out to reduce mobile 

emissions. For brand new motor vehicles, all vehicle types must 

meet the emission standard before they are introduced in the market 

for sale. They should be evaluated for their compliance with the 

prescribed exhaust emission limits/standards before a Certificate of 

Conformity (COC) is issued, pursuant to RA 8749 and its IRR. 

REGULATION  
In 2015, the DENR issued an administrative order directing the 

implementation of Motor Vehicle Emission limits for Euro 4/IV and 

In-use Vehicle Emission Standards beginning July 1, 2015, with full 

implementation on January 1, 2016. In support to this, another 

government agency in the Philippines, the Department of Energy, 

issued a circular mandating the manufacture and sale of Euro IV 

automotive diesel oil and gasoline (with 50 ppm sulfur content) 

nationwide effective January 1, 2016. 

ALTERNATIVE FUEL PROGRAM 
In order to reduce emissions from mobile sources, the use of 

alternative clean fuels such as liquefied petroleum gas (LPG) and 

compressed natural gas (CNG) has been promoted further in 2012 

up to the present. Substantially composed not of petroleum but of 

biological materials and electricity, alternative fuels are expected to 

yield significant energy security and environmental benefits to its 

consumers. 

AREA SOURCES 
In most areas in the Philippines, area sources include open burning 

of garbage, slash-and-burn activities (kaingin), building and road 

construction, forest fires, and other similar activities.  A ‘No Burning 

Policy’ is thus advocated by most municipalities pursuant to RA 

9003 also known as “The Ecological Solid Waste Management Act” 

which prohibits any form of open burning of wastes. Greening 

Programs are also implemented to address issues on climate 

change, global warming and carbon emission reduction. 

OTHERS 
Under the Clean Air Act, other national government agencies 

mandated to coordinate in air quality management include the 

Department of Energy, the Department of Transportation and 

Communication, the Department of Education, the Philippine 

Nuclear Research Institute, the Department of Trade and Industry, 

and the Metro Manila Development Authority. 
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The Manila Bay ecosystem consists of multiple habitats that are 

interconnected by material and energy exchange, facilitated by the 

biological components of the system and the continuous water 

medium.  

Human activities impact the ecosystem. Ecosystems are resilient 

and can thus cope with human pressures to a certain extent. If 

pressures are too much or too many, ecosystems can be altered 

for the worse with impact to the inherent value of organisms, e.g. 

loss of biodiversity or endangered species, and/or impact to 

human benefits, e.g. reduced fish stocks or unhealthy bathing 

water. Therefore, the protection of ecosystems is not only required 

for the protection of species and biodiversity but also for a 

sustainable human society. 

Degradation and fragmentation 

of coastal and bentho-pelagic 

habitats 
The significant loss and degradation of coastal and bentho-pelagic 

marine habitats in Manila Bay translates to mean loss of habitat for 

a diverse aggregation of vertebrates and invertebrates, as well as 

reduced fishing production, tourism potential, and physical 

protection.  

MANGROVE ECOSYSTEM 
The mangrove forests, based on its original coverage and 

distribution, is arguably the most important coastal marine habitat 

in the bay. Besides acting as reservoirs and habitat for a wide 

range of aquatic and other marine species, mangrove ecosystems 

also provide nesting and feeding areas to for migratory birds, 

fishes and invertebrates. They also serve as a natural buffer and 

protective barrier from strong wind and wave impacts, coastal 

erosion, nutrient flux and siltation. However, there has been a 

significant decline in mangrove forest cover and distribution along 

Manila Bay. Mangrove forests have significantly declined in 

coverage and became highly fragmented at present. The 

decimation of mangrove forests in the bay was primarily attributed 

to land conversion. Mangrove forests were converted to 

aquaculture ponds, salt bed farms, and residential, commercial 

and industrial spaces. Logging, human induced pollution and 

increased sedimentation rates were also cited as important 

factors contributing to the decline in mangroves in the Manila 

Bay. In the National Capital Region and Pampanga, pest 

infestation and lahar suffocation (i.e., clogging mangal root 

systems) have been reported to have caused notable mortality in 

mangrove stands. The extensive loss and fragmentation of 

mangrove forests greatly affected the rate of sediment and 

nutrient transport to the deeply embayed section of the bay. This 

resulted to increased sediment and nutrient run-off in the inner 

section of the bay. Furthermore, the loss en masse of this 

valuable natural resource disrupted vital ecological functions of 

marine organisms, including breeding and spawning of 

numerous vertebrates and invertebrates. The eventual loss of 

this valuable natural resource could disrupt vital ecological 

functions of marine organisms, including their breeding and 

spawning. Furthermore, the contribution to carbon sequestration 

of the region has been significantly debilitated. 

SEAGRASS BEDS 
One of the least known coastal marine habitats in the bay are the 

seagrass beds. Literature on the state and distribution of this 

habitat has been scarce and is considered as a major data gap 

encountered in the study. In general, the seagrass community is 

one of the major coastal ecosystems occurring in shallow, near-

shore coastal waters, particularly in estuaries and lagoons. 

Seagrass house a diverse assemblage of epiphytes, invertebrates 

and vertebrates. These are highly productive ecosystems that 

support large quantities of commercially important organisms. It 

is estimated that in the country, almost 30 to 50% of seagrass 

habitat has been lost to heavy siltation and coastal development. 

The same is also assumed in Manila Bay. In the bay, the major 

drivers of seagrass decimation include improper mining, poor 

agricultural and forestry practices in the watershed, and 

reclamation activities. Other than land reclamation that directly 

covers seagrass beds, excessive sedimentation can also 

physically smother seagrasses or cause extreme water turbidity, 

thereby impairing photosynthesis. The dredging and filling 

processes on or near seagrass beds disturb bottom sediments 

that debilitate bottom sediments to support seagrass growth. 

Shrimp farming and aquaculture in the bay were believed to have 

displaced several hectares of seagrass beds.  267 
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Another major and long-term threat comes from coastal 

eutrophication, and runoff containing excessive nutrients from 

fertilizers or sewage. Excessive nutrient flux to seagrass beds 

increase the growth of epiphytic algae on seagrass blades also 

causing a decline in the ability of the seagrass to photosynthesize. 

These processes stress existing seagrass, possibly impairing 

growth and reproduction, resulting to zero to minimal expansion 

of these habitats and in extreme cases, loss of entire beds. 

CORAL COMMUNITY 
Hard corals thrive in well-lit, high energy and nutrient poor marine 

environment. As such, the distribution of notable coral formation 

in the bay is limited on the more exposed areas of the bay, far 

from the low salinity, high nutrient and turbid waters in the deeply 

embayed sections of the bay. Based on limited coral assessment 

reports conducted in Mariveles, Bataan, coral community in the 

area exist in a generally disturbed state characterized by high 

sedimentation, low visibility and high freshwater influx during the 

wet season.  

In addition, the overall predominance of dense algal growth also 

suggests high nutrient flux in the area. Movement of sediment 

from land to sea in Mariveles could be attributed mostly to earth 

moving activities associated with coastal development, particularly 

for commercial and industrial development. Aside from 

sedimentation and nutrient flux impacting the narrow fringing 

reefs in the area, overfishing and destructive fishing in these reefs 

further degrade the condition of the ecosystem. Fishing 

implements were found entangled on the reefs and actual 

dynamite fishing were observed. Albeit causing relatively less 

impact compared to the aforementioned stressors, solid wastes 

discarded directly in the bay or through its watershed and brought 

to the reef by the circulating water gets entangled with hard 

corals. These waste materials smother entire hard corals and at 

the least, abrade living coral tissues resulting to partial mortality 

of the colony.  

It is hypothesized that conditions of coral reefs outside Mariveles 

also exist in stressed conditions. Sedimentation, pollution and 

exhaustive fishing activities are common across municipalities in 

the bay. Furthermore, the compounding effects of climate change 

negatively impacts all reefs in the bay. 

SOFT BOTTOM HABITAT 
The soft bottom benthic habitat is the largest marine ecosystem in 

Manila Bay. Intertidal to deep water muddy substrate comprised 

more than half of the bay’s substrate. Historically, this habitat 

serves as a habitat for a diverse aggregation of soft bottom 

invertebrates, more important of which were the commercially 

cultured bivalves (see PEMSEA-MBEMP TWG-RRA 2004). 



However, with severe eutrophication and hypoxia in the bottom 

waters, biological diversity and productivity in this extensive 

ecosystem is predicted to have dropped. Eutrophication and hypoxia 

in the soft bottom bentho-pelagic habitat of Manila Bay is similarly 

driven by the influx of nutrient from the watershed and aquaculture 

areas. Phosphate in the water column in all areas of the Bay from 

untreated or partially-treated domestic sewage, as well as run-off 

from agricultural land, urban areas, and green areas, have exceeded 

recognized marine quality criteria for a healthy ecosystem by almost 

two-fold.  

In addition, the flux of organic materials from the watershed and 

aquaculture areas result in algal blooms that also contribute to 

organic matter loading in the bay. These in turn results to the 

increased the activity of decomposers, resulting in elevated 

Biological Oxygen Demand (BOD) at or near the sediment-water 

interface. Critically low dissolved oxygen in this section of the bay 

results in a drop in biodiversity and productivity of the system. 

Mobile fish move away from the anoxic area while oxygen-

dependent sessile invertebrate fauna are decimated. Distribution of 

organisms is already very patchy in soft bottom environment and 

the loss of oxygen in this part of the bay further diminishes the 

existing diversity in the area, particularly during the Southwest 

monsoon. 

MUD FLATS 
The historic area of mud flats is not known, but must have been 

substantial in the Pampanga flood plain and other river mouths. 

However, consistent with mangroves, only a small percentage of the 

original mud flats remain at present. The loss of these mud flats 

have significant ramifications to fish, invertebrates and birds, both 

resident and migratory. 
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The Manila Bay Basin has several areas declared as protection 

zones under Republic Act 7586, otherwise known as the National 

Integrated Protected Areas System (NIPAS) of 1992. This law 

controls destruction of national parks and reserves that contain 

natural and unique biological or physical diversities of the 

environment, notably those with rare and astonishing biological 

features to ensure that the use of these protected areas are 

consistent with the principles of sustainable development. These 

protected areas are: Pantabangan-Carranglan Watershed 

Reservation, Roosevelt Protected Landscape, Bataan National Park, 

Mt. Arayat National park, Hinulugan Taktak Protected Landscape, 

Pamitinan Protected Landscape, Ninoy Aquino Parks and Wildlife 

Center, Mts. Palay-Palay-Mataas-na-Gulod National Park, and Mt. 

Banahaw-Cristobal Protected Landscape. 

Forest Destruction 
Forest destruction is still ongoing in various mountains within 

Manila Bay Basin (MBB), albeit not as massive compared to the 

1960’s. Based on the latest data, the closed forest in MBB increased 

in size by 16% from year 2010, but a decline in the size of the open 

forest by 0.8%. This development, however, does not imply that we 

should be complacent because there still are enormous problems 

besetting the protection of remaining natural forest. 

Timber Poaching/Illegal Cutting/

Charcoal Making  
These activities are occurring in all zones because of the high value 

of lumber in the local market, thus luring illegal traders to continue 

despite aggressive apprehension by DENR staff. A number of 

technical personnel have already been killed as a result of stiff 

imposition of forestry laws. In the province of Bulacan, reports show 

that timber poachers from General Tinio, Nueva Ecija are entering 

the Sierra Madre mountain forest in Dona Remedios Trinidad, 

Bulacan.  

 

 

Reclamation and Land Use Change  
In Bataan, most mangroves have been converted to fishponds and 

some reclaimed for infrastructure development. 

Kaingin/Shifting Cultivation/

Squatting  
These activities are being done Bataan Natural Park and Kaliwa 

Watershed Forest Reserve. This is regarded as one of the major 

factor that decimated forestland of the country. The transformation 

of forest into upland agriculture by people eking out a living and 

settling in the forest is a result of socio-economic problems that 

started way back in the 60’s. Economic deprivation and limited 

opportunities in the lowland pushed more people to migrate into the 

forest to practice kaingin. This is still a major challenge to DENR in 

Kaliwa Watershed Forest Reservation. 

Unregulated Hunting  
This activity threatens wild animals. This activity is a coping 

mechanism of shifting cultivators basically for food. In the absence 

of Forest Rangers to patrol the forest for 24 hours, hunting using 

high technology such as air-gun is made uncheck. There is no such 

thing as open and closed season in the forest of the country 

Gathering of Minor Forest Products  
This involves collection of non-timber forest products such as 

flowers, orchids and other epiphytes, rattan, honey and among 

others is also a coping activity of most people in the uplands. With 

crop failures as a result of climate change, forest becomes sources 

of coping strategies of people in the forest. 

 

 

 

 

271 

 

 

 

 

 

Air Quality 

Habitat Degradation 

Vulnerability and Risk 

Water Quality Degradation 

Biodiversity Loss 

NATIONAL ECONOMIC AND DEVELOPMENT AUTHORITY  



272 

Biodiversity Loss  
Habitat fragmentation and unregulated activities such as all of above 

will result to lowering of biodiversity or to a great extent extinction 

of species especially those listed under the DAO 2007-1 or Red List 

of species in the country and IUCN 2003 Red List. 

Soil Erosion  
A product of shifting cultivation when farms are not incorporated 

with soil and water conservation measures as espoused in 

agroforestry system. Metro Manila Area will absorb all the eroded 

soil via river networks making Manila Bay silted, not to mention 

flooding as the usual phenomenon during the rainy season. 

Invasive Alien Species (IAS) 
This is expressed as one threat to biodiversity in Mt. Makiling 

because of introduction wittingly and unwittingly of exotics (plant 

and animals). IAS are opportunistic and could withstand harsh 

environmental conditions and with the ability to outcompete native 

species. PBSAP and NISSAP has already identified these species 

and are being avoided to enter natural forest especially Protected 

and Key Biodiversity Areas. But, most of these species are now 

widespread especially in agroforestry areas/shifting cultivation 

zones. These plants have become obnoxious and costly to 

eradicate. Some examples to name a few are: Mikania micrantha, 

Chromolaena odorata, Lantana camara, Minosa invisa, Imperata 

cylindrica, Spatudea campanulata, Broussonetia papyrifera, Piper 

aduncum and many more.  

 

 

 

 

 

 

 

 

 

 

Land Speculation  
This is expressed in expressed Bataan Natural Park and in Kaliwa 

Watershed Forest Reserve (KWFR). Because of the proximity of the 

KWFR to Metro Manila, people that are rich and poor would tend to 

go up in Marikina to look for land either for residential or farming 

purposes. Selling of land rights among indigenous people (IP) is 

rampant, thereby pushing the IP into the forest. In Bataan Natural 

Park, there are existing land titles inside the BNP. The reason for the 

issuance of titles despite illegality is not elaborated in the BNP plan. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Community-Based Forest 

Management 
Community-Based Forest Management (CBFM) Program is a 

regular development initiative being implemented by the DENR on 

forestlands under the public domain. This program involves Peoples 

Organizations (POs) in the development of forestlands. Upland 

farmers in order to participate are incentivized by giving them 

security of tenure over the land they occupy and technical and 

material support.  
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Biodiversity Loss 

Issues/Concerns/
Threats 

Zone 1 Zone 2 
(Bataan  
Natural Park) 

Zone 3 
(Marikina  
Watershed) 

Illegal cutting/timber 
poaching 

✓ ✓ ✓ 

Reclamation ✓     

Kaingin/Shifting 
cultivation/squatting 

  ✓ ✓ 

Unregulated hunting   ✓ ✓ 

Gathering of minor 
forest products 

  ✓ ✓ 

Biodiversity loss ✓ ✓ ✓ 

Soil erosion   ✓ ✓ 

Invasive Alien 
Species (MFR) 

  ✓   

Land speculation   ✓ ✓ 

Summary of Issues and Concern in the  

Management of Ecosystems 

Community-Based Forest Management (CBFMs in Nueva 
Ecija, Bulacan, and Bataan) 
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Issues 
With observed abnormalities in rainfall due to climate change, an 

important issue confronting us today is rainfall-induced landslide. In 

general, this phenomenon is caused by geologic, morphologic or 

physical events that are either caused by natural and human forces.  

Landslides that occurred in recent years have been associated with 

high rainfall intensities or prolonged rainfall, though slope 

steepness, soil properties, presence of faultlines, vegetation and 

among others may likewise contribute to the occurrence of 

landslides.It is noticeable that critical or hazardous areas are those 

found along mountain ranges with steep slopes or those at the 

fringes of the Sierra Mountain Ranges. Given this information, land 

uses and development interventions such as settlement and upland 

agriculture have to be avoided. Occurrence of landslides may also 

exacerbate soil erosion, thus sedimentation of rivers and waterways 

downstream to Manila Bay Area. 

The environmental condition in Metro Manila Area today exemplifies 

the effects of urbanization process that gradually happened from 

about 80 years ago. While urbanization have offered much 

opportunities for residents, urban centers can also be places of 

crime, illness, poor sanitary conditions, pollution, waste and among 

others. The process of urbanization has wide ranging impacts on 

humans and terrestrial ecosystems’ population and the magnitude 

isgetting more felt today than ever before. Although there are 

initiatives to transform some areas into urban forest to mitigate the 

impacts of urbanization, more have to be done to offset the current 

situation 

Recent estimate revealed that of the total land area of Metro Manila 

Area about 15,479 ha or 23% is devoted to “green spaces” or urban 

forest. Among the LGUs, Kaloocan City had the highest percentage 

of the total area devoted to “green spaces” at 38%, followed by 

Quezon City and Muntinlupa at 36%, then Taguig and Marikina at 

31 and 30%, respectively.  

The LGUs with the least land area devoted to “green spaces” are: 

Navotas (4%), Manila City (7%), San Juan (13%), Malabon (16%), 

and Pasay (17%).   

 

 

 

However, despite the disruption of ecosystems as a result of 

construction and operations of cities, urban forest/”green spaces” 

still function to carbon cycle, water, nutrients and provide services 

such as primary production, absorption of pollutants, shading, 

cooling and among others, albeit not so much documented. Today, 

various tree species are planted along vacant spaces, but most of 

them are exotics that have already adapted to the conditions in the 

country. 

Difference of Land Cover between 2003, 2010, and 2015 

Land Cover 
 Difference (2010 
& 2015) 

Percentage 
(Increase/ 

Annual crop (50,134) -8.12 

Brush/shrubs 123,678 96.14 

Built-up 10,847 5.01 

Closed forest 11,691 15.7 

Fishpond 461 0.754 

Grassland (131,666) -54.74 

Inland water (356) -0.3 

Mangrove 653 154.0 

Marshland/Swamp 870 77.13 

Open forest (1,083) -0.78 

Barren/Open 3,483 112.6 

Perennial crop 31,553 25.0 



The marine, coastal and terrestrial ecosystems, along with urban 

areas within the Manila Bay Area are exposed and vulnerable to 

climate change and other natural hazards. The mortality and damage 

due to climate change and natural disasters could impinge on the 

attainment of inclusive growth, improvement of informal settlements 

and water quality, and ecosystem protection. Additionally, the 

exposure and vulnerability of Manila Bay Area to climate change and 

natural hazards are either attenuated or amplified by increasing 

human activities in the area, and the degradation of the natural 

environment. In the absence of appropriate measures to reduce 

risks and vulnerabilities, and enhance adaptive capacity, the adverse 

impacts of natural disasters and climate change on Manila Bay and 

the entire MBA could result to substantial general welfare losses that 

could lead to more poverty and decline in adaptive and coping 

capacity of vulnerable sectors, and eventually compromising the 

sustainability of Manila Bay. Hence, DRR and CCA are indispensable 

in promoting the sustainability and resiliency of Manila Bay 

The coastal and marine areas in Manila Bay along with the upstream 

watershed areas are already changing invariably with usually 

adverse consequences. These changes are likely due to the 

combined effects of human activities and natural factors. Coastal 

erosion is largely driven by wave action and inappropriate land use 

and development activities.  

Climate change also significantly influences sea level rise, storm 

surge, and saltwater intrusion that is discussed in more details in 

the sections following. 

Flooding 
Coastal flooding in Manila Bay is due to the combined effects of sea 

level rise, land subsidence, tidal movements and discharge of water 

from major river basins. It periodically affects the coastal LGUs 

within Manila Bay. Other factors that contribute to flooding are: 

▪ Obstruction of stormflow in waterways and drainage 

systems. 

▪ Unregulated expansion of built up areas along coastal and 

riverine areas. 

▪ Reduced capacity of rivers to safely conduct storm flows 

during heavy rains. 

▪ Loss of or absence of forest cover and natural vegetation. 
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Land Subsidence 
Continuing land subsidence of the coastal land bordering the bay is 

worsening both flood and high-tide inundation. Metro Manila’s 

coastal areas are sinking as fast as 9 cm (3 ½ inches) every year 

(Siringan 2006). Lagmay (2006), observed subsidence over wide 

areas in Manila, including the reclamation areas that is subsiding up 

to 5 cm (2 inches) per year. Levelling data from the National 

Mapping and Resource Information Authority (NAMRIA) reveal areas 

in Metro Manila that sank 0.68 meters to 1.34 meters in 30 years 

(from 1979 to 2009). The land is subsiding, mainly because of 

excessive groundwater withdrawal. The MBSDMP conducted a rapid 

assessment of land subsidence in northern Manila Bay, results 

showed that the average land subsidence of the areas assessed is at 

14.70 cm/yr. However, this recorded land subsidence rate is limited 

only to establishments that experienced flooding for over 10 years. 

In CAMANAVA (Caloocan, Malabon, Navotas, and Valenzuela) land 

subsidence is mainly due to excessive groundwater pumping by 

fishpond operators (Rodolfo and Siringan 2006). These LGUs are 

considered as ground subsidence “hot spots” along with Manila and 

neighboring areas of Guiguinto, Marilao, and Meycauayan in 

Bulacan; Rosario and Dasmarinas in Cavite; and Binan in Laguna. 

Ground subsidence rates in these LGUs are up to 5.5 to 6.0 cm per 

year and are highest in Marilao and Meycauayan in Bulacan, and 

Caloocan. 

 

 

 

Sea Level Rise 
The sea level rise in Manila Bay likely enhances the magnitude of 

flood inundation affecting many coastal towns and cities. Sea level 

rise have also been known to influence erosion in coastal areas, 

alteration of coastal ecosystems, and saltwater intrusion.  

A 30-cm rise in sea level in 2045, is projected to affect 2,000 

hectares and about 0.5 million people. On the other hand a 100-cm 

rise in sea level in 2080, would inundate over 5,000 hectares of the 

MBA and would affect over 2.5 million people. These impacts would 

be compounded by storm surges associated with the projected 

increase in intensity of tropical cyclones in the future. Most 

vulnerable and at risk to sea level rise are those living along the 

coastal areas of the bay particularly the poor informal settlers as well 

as built-up areas as shown in Built-up Areas Vulnerable to 2-m Sea 

Level Rise Map.  
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Liquefaction 
One of the serious hazards that threaten coastal areas, whether 

underlain by natural deposits like those of the Pasig River delta or 

artificial reclamation, is seismically induced liquefaction. All backfill 

material, natural or manmade, are masses made up of pieces of 

rocks ranging in size from tiny particles of clay to large boulders. 

Spaces in between the solid pieces are occupied by water. During 

an earthquake ground shaking destabilizes the masses of rocks 

beneath the surface and behave as slurry or liquid without strength 

to support overlying materials and structures  

Built-up areas along the Manila Bay Area that are within the area 

susceptible to liquefaction are shown in Built-up Areas Susceptible 

to Liquefaction Map Approximately 72,154 people are also likely to 

be hit by liquefaction, mostly from the northern area of Manila Bay 

and along the coasts of Laguna Lake. 

During the FGD with the Geology sector, it was agreed upon by 

PHIVOLCS MGB, and UP NIGS that Manila Bay is highly susceptible 

to liquefaction. 
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Earthquake 
The Manila Bay Area like most other regions in the country is 

exposed to earthquakes that cause ground shaking, tsunami, and 

liquefaction damages to residential and business structures, roads 

and other infrastructures, and cause injuries and fatalities among the 

vulnerable people. Earthquake modeling for Metro Manila projects 

substantial risks to the region particularly from the Marikina Valley 

Fault System and the West Valley Fault. Modeled earthquake 

scenario with a Magnitude 7.2 intensity event is projected to result 

to over 37,000 fatalities, and 605,000 injuries with total cost of 

damages of up to 2.5 trillion pesos (Bautista et al., Undated) and a 

Magnitude 6.5 event.  

Ground Shaking 
Coastal towns and cities in Metro Manila, Bulacan and Cavite along 

with inland LGUs in Rizal and Bulacan are most exposed to 

Magnitude 6.5 and 7.2 earthquake generated along the West Valley 

Fault. The number of life threatening injuries is projected to be low 

along the coastal areas of Manila Bay compared to the higher 

projections in LGUs within the northeastern region of the MBA. 

Saltwater Intrusion 
Saltwater intrusion in Manila Bay is caused mainly by groundwater 

withdrawal. Saline water has moved considerably inland especially 

along the coasts of Cavite, Metro Manila, Bulacan and Pampanga as 

shown in the Saltwater Intrusion Map and is associated with the 

proliferation of wells that are used to extract groundwater for 

irrigation purposes. In the future saltwater intrusion is likely to move 

further inland if current rate of groundwater withdrawal continues 

and if sea level rise increases due to projected warming of 

temperature.  
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Tsunami 
Based on historical records earthquake induced-tsunami is likely to 

happen in Manila Bay. In 1828 and 1863, two-meter high tsunamis 

hit the western coastline of the country including Metro Manila.  

Coastal LGUs of Cavite, Metro Manila, Bulacan and Pampanga is 

likely to be affected by tsunami as shown in the Built-up Areas 

Vulnerable to Tsunami Map. Hardest hit LGUs likely include 

Novelata and Kawit in Cavite; Las Pinas, Malabon and Navotas in 

Metro Manila; Obando, Bulakan, Malolos, Hagonoy, and Paombong 

in Bulacan; and portion of Masantol in Pampanga.  

Storm Surge 
Storm surge driven by strong winds of tropical cyclones will 

continue to threaten the coastal areas of Manila Bay. Increasing 

intensity of tropical cyclones passing through MBA could enhance 

storm surges in the future. PAGASA reports indicate that the coastal 

areas including areas occupied by formal and informal settlers and 

areas targeted for reclamation experience surges up to 4 meters 

high. Depending on how long the typhoon wind lasts, and the 

timing and height of the normal tide, a storm surge and flooding it 

causes can last from hours to days 
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The risks and vulnerabilities of the coastal and marine zone is interconnected with the risks and vulnerabilities of the downstream and upstream 

zones of influence as shown in the figure on the right. It is thus imperative that the DRR and CCA in the coastal and marine zone must be 

integrated and coordinated with the DRR and CCA agenda in the zones of influence of MBA. This requires a comprehensive assessment of the 

risks and vulnerabilities of the entire MBA in order to find lasting and complete solutions to the problems associated with climate and disaster 

risks. Understanding how the risks and vulnerabilities of the different MBA zones are linked to other development related stressors and PAPs will 

also clarify the windows of opportunities for ensuring that DRR and CCA in the coastal and marine zone will be in synergy with other DRR and 

CCA initiatives in the MBA and with the pursuits of other development goals. 

A summary of risks and vulnerabilities in the Manila Bay Area is shown on the next page. 
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Interconnected risks and vulnerabilities of the coastal and marine zone, downstream zone of influence and upstream zone of influence. 
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  Disaster Impacts Aggravating Factor 

Coastal and Marine Areas 

Informal Settle-

ments   
Coastal Flooding, Inundation, Sea 

Level Rise, Storm Surge, Earth-

quakes, Tsunami 

Number of LGUs/Barangays affect-

ed, number of people affected, dam-

age to houses, properties, liveli-

hoods, mortality 

Exposure to multiple hazards, absence 

of comprehensive risk assessment, low 

adaptive capacity, inadequate social 

housing units 

Saltwater Intrusion Water supply contamination Limited access to safe and reliable water 

Urban Areas 

Coastal Flooding, Inundation, Sea 

Level Rise, Storm Surge, Earth-

quakes, Tsunami 

Damages to houses, properties, 

infrastructure 

Poor land use planning and develop-

ment, absence of comprehensive risk 

assessment, failure to enforce relevant 

policies 

Saltwater Intrusion Water supply contamination Unregulated groundwater withdrawal 

Agricultural Areas 

Typhoon, Coastal Flooding, Inunda-

tion, Sea Level Rise, Storm Surge, 

Earthquakes, Tsunami 

Damages to crops, permanent loss 

of farm lands 

Low adaptive capacity of farmers, inade-

quate support of LGUs and NGAs 

Saltwater Intrusion Damages to crops Absence of alternative water sources 

Mangroves 

Flooding, Inundation, Sea Level 

Rise, Storm Surge, Earthquakes, 

Tsunami 

Damages to trees, disappearance of 

mangroves 

Poor land and sea use planning and 

development, failure to enforce relevant 

laws 

 

Saltwater Intrusion Damages to trees, disappearance of 

Coral Reefs Rising Temperature Suffocation of corals, coral bleach-

Marine Protected 

Areas or Re-

serves 

Rising Temperature Loss of fish refuges 

Fishery Areas Rising Temperature Loss of fishery production Overfishing 

Reclaimed Areas 

Flooding, Inundation, Sea Level 

Rise, Storm Surge, Earthquakes, 

Tsunami 

Damages to housing and commer-

cial buildings and infrastructures 

Absence of comprehensive risk assess-

ment, and assessment of environmental 

impacts of reclamation and other coastal 

development activities 

Summary of risks and vulnerabilities in the Manila Bay Area 

Air Quality 

Habitat Degradation 

Biodiversity Loss 

Water Quality Degradation 
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  Disaster Impacts Aggravating Factor 

Immediate Areas of Influence 

Urban Areas Typhoons, Urban Flooding, 
Earthquakes 

Damages to informal settlements Exposure to multiple hazards, absence of comprehensive risk assess-
ment, low adaptive capacity, inadequate social housing units 

Damages to residential and commercial buildings, 
school buildings and government buildings 

Failure to enforce relevant building codes and regulations 

Damages to roads and communication systems   

Rural Agricultural 
Areas 

Typhoons, Fluvial Flooding, La 
Nina 

Crop damages, soil erosion, loss of land productivity, 
damages to residential buildings, roads and bridges 

Exposure to hazards, absence of comprehensive risk assessment 

Rising and/or extreme tempera-
ture, drought, El Nino 

Reduction in harvests, pest and disease outbreaks, 
water supply scarcity 

Exposure to hazards, absence of comprehensive risk assessment, lim-
ited availability and access to climate information, technical advisory 
services and financial services for adaptation  

Seasonal variability of rainfall Reduction in harvests 

Upstream Areas of Influence  

Forests and Biodi-
versity 

Typhoons, Extreme Rains, 
Landslide 

Damage to trees, soil erosion Illegal logging and related activities, unregulated land conversion, inade-
quate forest protection and enforcement of relevant laws, limited 
knowledge and information on ecological impacts of climate change and 
other natural hazards, absence of comprehensive risk assessment  Rising and Extreme Temperature Pest and disease outbreaks, loss of species 

Indigenous and 
Upland Communi-
ties 

Typhoons, Extreme Rains, Land-
slide 

Damages to residential areas, farming areas and other 
livelihoods, loss of lives 

Exposure to multiple hazards, absence of comprehensive risk assess-
ment, low adaptive capacity, limited access to basic services, poor ac-
cessibility 

Upland Agricultural 
Areas  

Typhoons, Extreme Rains, Land-
slide 

Loss of farmlands, soil erosion, loss of soil fertility Exposure to hazards, absence of comprehensive risk assessment, sus-
ceptibility to soil erosion, unregulated land conversion, weak enforce-
ment of relevant laws, limited availability and access to climate infor-
mation, technical advisory services and financial services for adaptation  

Rising and Extreme Temperature Pest and disease outbreaks, crop losses, loss of land 
productivity 

Lowland Agricultural 
Areas 

Typhoons, Extreme Rains, 
Floods 

Loss of farmlands, soil erosion, loss of soil fertility 

 Rising and Extreme Temperature Pest and disease outbreaks, crop losses, loss of land 
productivity 

Urban Areas Typhoons, Fluvial Flooding, La 
Nina 

Damages to residential and commercial buildings, 
school buildings, government buildings 

Weak enforcement of relevant laws, absence of comprehensive risk 
assessment 
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