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Acronyms 

ADB Asian Development Bank 

AHLP Affordable Housing Loan Program 
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LWUA Local Water Utilities Administration 
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MBA Manila Bay Area 

MBA Manila Bay Area 
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MGB Mines and Geosciences Bureau 

MMDA Metropolitan Manila Development Authority 
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MTSP Manila Third Sewerage Project 
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MWCI Manila Water Company, Inc 

MWSI Maynilad Water Services, Inc. 
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NCCAP National Climate Change Action Plan 
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NCR National Capital Region 
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NHA National Housing Authority 
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NSO National Statistics Office 
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PAGASA Philippine Atmospheric, Geo-physical and Astronomical Services Administra-
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PhiVolcs Philippine Volcanology and Seismology 
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Strategy Building Phase 

During the Strategy Building Phase, coherent 

combinations of potential measures are developed to 

satisfy the objectives of the Master Plan. In doing so, 

▪ the objectives were translated into key indicators 

that best represent the study area – while taking into 

consideration the source and availability of data, 

and Government’s commitments or targets; 

▪ base case was established represented by the key 

indicators;  

▪ various scenarios and external drivers of change 

were taken into account to capture the various 

potential future values of the key indicators in 

relation to the various scenarios considered; 

▪ with the Government’s commitments and targets 

per key indicator, target gaps were derived per 

indicator, per scenario; 

▪ potential measures were developed and refined 

towards having coherent and responsive set of 

measures that can address the target gaps; 

▪ various strategies (or alternative strategies) were 

developed with a combination of measures towards 

addressing the target gaps that represent, as a 

whole, the overall objectives; and 

▪ preferred strategy is recommended from the list of 

strategies based on established parameters and 

scoring framework.  

The whole process took the team about 4.5 months which 

included  

▪ a series of consultations with various stakeholders at 

various stage of the process, and 

▪ an iterative process at each stage by the team 

towards deriving various elements and assumptions 

which are the key basis of the strategy building 

activity.  

Strategy Building Report - Draft 

This Strategy Building Report (draft) builds on from the 

Situation Analysis Report and is to be the basis for 

drafting 

▪ the Draft Master Plan, and 

▪ the Institutional Set-up Report and Capacity Building 

Report.  

 

This Strategy Building Report (draft) includes descriptive 

measures to strategically satisfy the objectives of the 

Master Plan but does not include detailed measures as 

such is still due under the succeeding deliverables (i.e., 

Master Plan, Investment/Action Plan).     

And this Strategy Building Report (draft) recommends a 

Preferred Strategy for presentation and discussion with 

NEDA and Project Steering Committee (PSC) towards 

establishing the Preferred Strategy for drafting the 

[Strategic] Master Plan. 
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Formulation of Manila Bay Sustainable Development Master Plan | STRATEGY BUILDING REPORT 

Preface 
The formulation of the Manila Bay Sustainable Development Master Plan (MBSDMP) consist of two (2) stages—the Master 

Planning Stage and the Operational Planning Stage. Part of the Master Planning Stage is the Strategy Building Phase—the 

phase which formulates the strategic framework and sets the Preferred Strategy for drafting the Master Plan. The output of 

the Strategy Building Phase is the Strategy Building Report. 
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secondary data for scenario and model building. 

During the Technical Committee (TC) meeting, 

the Team presented the updated Situation 

Analysis Report and validated the objectives, key 

indicators, and indicative scenarios for Strategy 

Building. 

▪ January 2018 | During the month, the Team 

conducted a Strategy Building Workshop that 

reviewed the Strategy Building road map, and 

refined indicators and potential measures. This is 

followed by a series of meetings by focal theme 

groups that refined shortlisted indicators, 

proposed measures, and identified initial 

programs, activities, and projects (PAPs). 

▪ February 2018 | A series of Strategy Building 

Workshops was done during the month. The first 

iteration of the Strategy Building reviewed the key 

indicators, established the scenarios and its 

effect on key indicators, and derived the 

reference case per scenario. Measures were 

reviewed and the first iteration of strategies was 

done. The output of the first iteration was 

presented during the 3-day Stakeholder 

Consultation with NCR and NGAs, Region 3, 

Region 4A stakeholders. The 2nd Iteration of the 

Strategy Building reviewed the process and 

algorithm, refined the details based on feedback, 

fine-tuned the assumptions, and did the 2nd 

iteration of strategy building. Before the month 

ended the 3rd Strategy Building iteration was 

done that further detailed and refined the 

measures and assumptions. With refined 

algorithm, the final strategies were developed 

and the Team reached and agreed on 

recommended Preferred Strategy. 

▪ The key indicators are screened and selected 

from the long-list of Manila Bay-related indicators 

from various offices and agencies. 

▪ Responsiveness of strategy is evaluated based 

on how each strategy addresses the key 

indicators’ targets with a given budget.  

▪ A Strategy is developed consisting of coherent 

measures that addresses, in part or in full, the 

targets. 

▪ The target refers to the gap between 

Government’s commitments and the reference 

case future values of a given scenario. 

▪ Government Commitments refers to the 

development targets or mandates of the 

Government on each key indicator in relation to 

the study area in 2022, 2030, and/or 2040. 

▪ A Reference Case is a future projection of Manila 

Bay area with business-as-usual interaction to 

Manila Bay for each scenario being considered 

and presented in terms of the key indicators. 

▪ A Scenario is a representation of a plausible 

narrative about the future based on logical plot 

and narrative governing the manner by which 

events unfold that is driven by external factors. 

These are translated to reflect the plausible 

change in Manila Bay area in terms of the key 

indicators.  

 

As illustrated in the Strategy Building Conceptual 

Framework (Figure 2), each element is dependent on 

and affects one another.  

Strategy Building Activities 

The strategy building’s iterative process was done for 

the last 4.5 months that help fine-tuned each 

statement and assumptions in each element as data 

relevant to the changes were sought and tested. Series 

of Strategy Building Activity are listed, and brief details 

are provided on the succeeding section.  

▪ October 2018 | The Project Team commenced 

the Strategy Building Phase with MBSDMP 

Strategic Meeting for Strategy Building that 

discussed the general process and the potential 

scenarios to be considered. This is followed by a 

series of meetings that reviewed the goals and 

objectives and identified potential key indicators 

from the long list of indicators that best capture 

each focal theme objectives. 

▪ November 2018 | During the month, there were a 

series of meeting by focal theme groups that 

discussed their respective objectives, reviewed 

and refined their proposed key indicators vis-à-

vis availability (i.e., 2015, projection), and 

commenced developing potential measures. 

▪ December 2018 | The Team commenced 

developing various scenarios and modeling 

framework while researching and gathering 

Strategy Building Methodology 

The Strategy Building activity consist of series of 

meetings, workshops, stakeholder consultations, and 

write shops. It is an iterative process of sub-activities 

done by the project team and with the stakeholders 

towards fine-tuning the assumptions as well as the 

process, framework, and the algorithm. 

With a series of discussions, meeting, and workshops, 

the Strategy Building Framework was developed and 

fined-tuned with the following principles: 

▪ The recommended Preferred Strategy is selected 

from amongst the strategies that is most 

responsive to the MBSDMP objective. 

▪ The MBSDMP objective is translated into key 

indicators to facilitate in the analysis. 
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1 Introduction 

1.1 Project background 

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. 

Mangroves provide shoreline defense against floods 

and erosion. Mangroves are also carbon sinks, it 

absorbs CO2 and converts it to O2 through 

photosynthesis. 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. 

1.2 A 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. 

1.3 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. 

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 sur-

rounding river basins  

on Manila Bay (e.g. 

water pollution, solid 

waste, reservoirs, irriga-

Influence of the 

immediate coastal 

zone on Manila 

Bay (e.g. popula-

tion pressure, etc.)  

Influence of Manila Bay on the 

basin (salinity intrusion, reduce 

urban heating, flooding, fisher-

ies / food supply)  

Coastal 

Influence of Manila 

Bay on the immedi-

ate coastal zone 

(salinity intrusion, 

flooding, land 

reclamation, etc.) 

Influence of Manila Bay 

outside the catchment area 

and beyond (the Philippines 

GDP, bird sanctuaries, etc.) 

Manila Bay 

FIGURE 2: MANILA BAY BASIN 
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2. 1  Objective 

The overall objective of the Master Plan is captured in the 

vision statement: 

“A Sustainable and Resilient Manila Bay”.  

With a 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 

overall objective is characterized by: 

▪ An equitable improvement in the quality of life in the 

Manila Bay area, 

▪ Manila Bay communities with access to safe, 

affordable and formal housing with access to basic 

services and economic opportunities, 

▪ A protection of Manila Bay ecosystem that 

sustainably delivers variety of services, 

▪ An improved and sustainable Manila Bay water 

quality suitable for its intended beneficial use 

▪ Safe, resilient, and adaptive Manila Bay ecosystems 

and communities. 

2.2 Indicators 

2.2.1 LONG LIST OF INDICATORS 

A total of 67 indicators related Manila Bay were collected 

from various agencies and partners and are listed in Annex 

1. 

2.2.2 KEY INDICATORS 

From the long list of indicators, key indicators were 

selected and/or developed that can be used for the 

Strategy Building activity. The selection and/or 

development of the key indicators are based on the 

following criteria: 

▪ Indicator that represents the objectives of the project 

▪ Indicator with 2015 data 

▪ Indicator being monitored by the Philippine 

Government 

▪ Indicator where means to project future values is 

possible (i.e., through modelling, regression analysis) 

interferences from similar past projects and 

studies. 

2 Objective and Indicators 

No. Key Indicators Coverage Source of Data 

1 Pollution load of BOD entering Manila Bay in 

million tons 

Catchment area DENR-EMB, MBCO, LLDA, MWSS, 

PSA 

2 Percentage of Manila Bay monitoring 

stations that meet the Class SB water 

guideline values for fecal coliform 

Manila Bay DENR-EMB, MBCO, LLDA. PRRC 

3 Pollution load of PO4 entering Manila Bay in 

million tons 

Catchment area DENR-EMB, MBCO, LLDA, DA-

BSWM, PSA 

4 Number of people exposed to flooding Plan area TBD 

5 Area of Protected Natural Habitat (Intertidal 

Mudflat, Mangrove, Coral) in hectares 

Plan area UNEP-TEEB; UPLB-AZRL; BFAR-

NFRDI; DENR-NAMRIA 

6 Solid waste diversion rate Catchment area NSWMC, MMDA, PDP (2017-2022) 

  

7 Percentage of encroachment of Informal 

settlements in legal easement 

Plan area DPWH (Region 3 and 4a) and MMDA 

(NCR) in coordination with LGUs/ 

Reports and Ground Validation. 

(Under Target 6 of OPMBCS) 

8 Fish stock biomass in metric tons/km2 

  

Manila Bay BFAR-NFRDI; PEMSEA 

9 Poverty incidence Plan area PSA 

10 Number of open dump sites Catchment area MBCO, NSWMC, MMDA 

  

TABLE 2. KEY INDICATORS 
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INDICATOR 1: 

Pollution load of BOD entering Manila Bay 

in million tons 

DEFINITION 

Over the years, the water quality of Manila Bay has continuously deteriorated 

due to increasing discharges from untreated domestic, commercial, industrial 

and institutional 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 pollution load of the Bay.  

It is critical that pollution loads going into all water bodies are either avoided 

or substantially reduced.  This means that 100% of households must be 

served by a sewerage system and that effluents from point sources such as 

institutional buildings, commercial and industrial establishments (including 

piggeries, poultries and other livestock farms) meet the appropriate effluent 

standards. Equally important is to prevent or reduce the pollution loading 

from ships/vessels that ply the Bay involving those regulated by MARPOL, 

namely oil, noxious liquid substances in bulk, harmful substances carried by 

sea in packaged form, sewage, garbage and even air pollution. 

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 industrial establishments.    

The successful implementation of environmental infrastructures should be 

measured in terms of its direct impact in reducing the organic pollution load 

into Manila Bay. Reducing the pollution load that goes into the Bay would 

mean better water quality of coastal waters maximizing its beneficial and 

intended use. 

SOURCE AND FREQUENCY OF DATA  

Pollution loading is estimated from the per capita BOD generation. Latest 

population is sourced from PSA and sewerage coverage is annually reported 

by MWSS.  There are also existing estimates of  organic pollution loads from 

commercial, industrial and agricultural activities.   

BOD LOADING ENTERING 

MANILA BAY 

SOURCE: DENR-MBCO, MB SAMPLING STATIONS RESULTS 



INDICATOR 2: 

Percentage of Manila Bay monitoring 

stations that meet the SB guideline value 

for fecal coliform 

DEFINITION 

Total and fecal coliform are regularly monitored in selected areas within the 

Manila Bay Region. Stations near the coasts, river outfalls and bathing 

beaches are often used as reference points in describing the water quality 

condition of Manila Bay itself. Total coliform indicates the presence of 

disease-causing bacteria in water which includes the fecal coliform. Sources 

of fecal coliforms in the water are from sewage, livestock and poultry 

manure and even sanitary landfill leachates. Fecal coliforms are used as 

indicator of human or animal feces contamination. The latest DENR water 

quality guideline in 2016 listed fecal coliform as one of the primary 

parameters recommended for water quality monitoring for coastal and 

marine waters. 

All the coastal beach monitoring stations exhibit high level of fecal and total 

coliform exceeding the water quality guideline. The stations in Metro Manila 

particularly those near the CCP Complex and the US Embassy along Roxas 

Blvd were observed to have the highest measured fecal coliforms (in 

hundred millions MPN per 100 ml). This indicates that majority of the coastal 

areas along Manila Bay are no longer safe for human contact. 

Interventions to reduce fecal coliform in the coastal water must go beyond 

clean-ups but must include integrated septage and sewage  collection and 

treatment system or sewerage that will prevent sewage from being 

discharged to the Bay without substantial treatment.  In addition, removal of 

informal settlers and illegal structures directly discharging raw sewage to 

Manila Bay and its tributary river outfalls; and the control of wastewater from 

public market, slaughterhouses and piggeries must be prioritized.  These are 

identified as the biggest direct discharge sources of fecal coliform in the 

Bay.   

SOURCE AND FREQUENCY OF DATA  

With the accelerated frequency of monitoring in the Manila Bay mandated by 

the Manila Bay Task Force, MBCO through DENR-EMB regularly reports 

fecal coliform levels of coastal areas particularly on identified priority 

beaches and coastal areas.  

7 
SOURCE: DENR-MBCO, MB SAMPLING STATIONS RESULTS 

FECAL COLIFORM LOADING AT  

MONITORING STATIONS 
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INDICATOR 3: 

Pollution load of PO4 entering Manila Bay 

in million tons 

DEFINITION 

Nutrients, particularly ammonia, nitrate and phosphate, are generally 

associated with sewage and wastewater discharges from agro-industrial 

sources such as slaughterhouses and piggeries. Kitchen wastes and wet-

market wastes (from fish scaling and cleaning) are also generally high in 

nutrients aside from the organic content. In particular, phosphates in water 

bodies are associated with the runoffs from fertilizer use in agricultural 

activities and also from the use of phosphate-based detergents in 

households and laundry shops. Phosphates are considered a major 

contributor to eutrophication of water bodies often leading to harmful algal 

bloom that prevents light and oxygen from getting into water which is toxic 

to aquatic life.   

With the new general effluent standards now including limits on nutrients of 

point sources, it is also important to monitor progress of phosphate 

concentration in coastal water and the corresponding phosphate loading to 

the Bay to mitigate further depletion of oxygen content. This stricter 

requirement on discharges was influenced by the increasing nutrients such 

as phosphate and ammonia monitored by DENR-EMB in rivers over the past 

decade increasing threat to aquatic life.  

SOURCE AND FREQUENCY OF DATA  

Phosphates in river outfalls discharging into Manila Bay are currently 

monitored by DENR-EMB.  It is also one of the parameters aside from DO 

that are regularly monitored in the DENR-EMB Manila Bay offshore stations. 

Source: DENR-MBCO, MB Sampling Stations Results 

PO4 LOADING ENTERING 

MANILA BAY 



INDICATOR 4: 

Number of People exposed to Flooding  

DEFINITION 

The marine, coastal and terrestrial ecosystems, along with urban areas 

within the Manila Bay Area are exposed and vulnerable to a number of 

climate change and other natural hazards including frequently occurring 

floods and storm surge. 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 in 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. Hence this indicator. 

SOURCE AND FREQUENCY OF DATA  

This indicator is limited to the number of people exposed to flooding which is 

the most frequently occurring disaster event in large part of the coastal and 

riverine areas of the Manila Bay Basin. Based on the latest available flood 

hazards map from MGB and the 2015 population data of the PSA, around 

12 M people are exposed to recurring floods throughout the year. These 

people are concentrated in the low-lying, coastal and riverine areas of the 

31 coastal LGUs.   

According to the Global Target B of Sendai Framework of “substantially 

reducing the number of people directly affected by disasters”, the target 

adopted for this indicator for MBSDMP is to reduce the number of people 

exposed to floods by at least 51% by 2030. Monitoring of this indicator shall 

be done through map overlay analysis of the updated combined sea level 

rise and land subsidence map for the concerned reckoning period and the 

population map for the same period. This shall be complemented by actual 

reporting by LGUs of the number of people affected by individual flood 

events per year by Barangay. 

9 

SOURCE: MBSDMP TEAM-GIS PROCESSED DATA 

AREA EXPOSED SEA LEVEL RISE AND LAND 

SUBSIDENCE 
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INDICATOR 5: 

Area of Protected Natural Habitat 

(Intertidal Mudflat, Mangrove, Coral) 

in hectares 

DEFINITION 

To improve Manila Bay’s productivity and ecosystem resilience, 

a long term program to restore, rehabilitate and protect critical 

habitats is necessary to implement. As such, it is important to 

monitor the increase or decrease in the area covered by these 

habitats through time to determine the direction and magnitude 

of ecosystem change in response to specific stress. Measuring 

the size of areas under a certain degree of protection is a good 

indicator for ecosystem health and function since emergent 

properties of complex systems are directly influenced by their 

size and distribution. As an indicator, determining habitat size is 

ideal for the following reasons: (1) it is specific, non-destructive 

and interpretable; (2) it could be measured in space and time; 

(3) it has a good association with physic-chemical and 

biological processes; (4) can be cost effectively monitored; (5) it 

is grounded in theory; and, (6) provides important information 

that could be used in management.  

In this document, the area of protected natural habitat includes 

sections of the coastal ecosystem that are considered as critical 

habitats and are under some form of protection (i.e. activities 

are managed based on specific rules and guidelines) from 

NGOs, the local community and/or the government. Habitat 

type, size and distribution are important in sustaining ecosystem 

productivity and resilience. In Manila Bay, these habitat types 

include mangroves, coral reefs and soft bottom habitats, both 

vegetated and un-vegetated. These habitats are considered as 

effective juvenile habitats (EJH) (Dahlgren et al., 2006), where 

invertebrate and vertebrate recruits take refuge and forage. 

However, years of exploitation have decimated and fragmented 

these coastal marine habitats in Manila Bay to a point where 

ecosystem function and resilience have been significantly 

eroded. At present, it is clear that the urgent establishment and 

protection of a network of coastal marine habitat is crucial in 

improving the overall biophysical and economic state of Manila 

Bay. 

Two important points should be made clear under this measure. 

First, the area proposed here are those targeted for strict 

protection to prevent further decimation of the remaining 

habitats. It should be made clear 

that no limits are set for the 

restoration and rehabilitation of 

other sections of the bay to their 

natural state. Second, the goal is 

not only to achieve the target area 

for protection but also to 

strategically place these protected 

areas to form a connected network 

that will optimize larval exchange and 

settlement across Manila Bay. 

SOURCE AND FREQUENCY OF DATA  

Habitat location and extent of area covered 

by mangroves, coral reefs, and soft bottom 

habitats (i.e. mudflats, vegetated and 

unvegetated soft bottom habitats) were 

determined in hectares. Although we acknowledge 

the presence of seagrass beds in Manila Bay, this 

habitat was not included in the analysis due to lack of 

data available on their location and coverage. In 

general, spatio-temporal data on the bay-wide 

coverage of the different habitats were few and far in 

between. The distribution and area covered by 

mangroves was based ona 2015 high resolution satellite 

image analysis conducted by the Aquatic Zoology 

Research Laboratory of the University of the Philippines-Los 

Banos (UPLB-AZRL). In the analysis, mangrove stands 

covering an area equal to or greater than 10 square meters 

were digitized, following the contour of the canopy. Hence 

the base value reflected in the report is the canopy area of 

the mangrove forest. In contrast, coral reef data was 

obtained from NAMRIA topographic map (1967). Since most 

reefs are permanent structures, the location and area 

covered by corals were used as the base value for this study. 

Similar to coral reefs, the extent and distribution of mudflats 

were based on habitat map created by REECS for the UNEP-

TEEB report submitted to DENR-BMB in 2017.  

NATURAL HABITATS IN MANILA BAY 

 



INDICATOR 6: 

Solid Waste Diversion Rate 

DEFINITION 

If ecological solid waste management as prescribed by 

Republic Act 9003 is properly and strictly implemented, 

then solid waste will no longer or will hardly contribute 

any pollution load to Manila Bay. Thus, it is important to 

monitor the percentage of solid waste that is collected 

and properly disposed of in sanitary landfills.  What is to 

be collected is just the residual waste which should be a 

small percentage of the total waste generated since 

biodegradable waste materials are supposed to be 

composted or processed in biodigesters while recyclable 

and reusable waste materials must be recycled or 

reused accordingly.  If ecological solid waste 

management is effective, then waterways must be free 

from obstruction and drainage canals/ waterways will no 

longer be clogged.  If the number or percentage of 

waterways and drainage canals that are obstructed and 

clogged by solid waste remains high then it simply 

indicates that solid waste continues to be 

indiscriminately thrown in the streets and any water 

body. 

Pollution brought about by inadequate solid waste 

management is a major contributor to the deterioration 

of water quality of the creeks, estero, rivers and the 

Manila Bay. Domestic, commercial,  and industrial and 

institutional activities generate solid wastes (i.e., 

garbage) that enter the Bay directly or via river and 

drainage systems. Solid wastes can impair ecosystems 

and habitats, deteriorate aesthetics, aggravate flooding, 

and pose public health risks.  

Based on RA 9003, waste materials should be 

segregated at source in order to reduce or eliminate the 

amount of solid wastes that still need to be collected, 

treated and properly disposed.  Diversion activities 

include the processing, composting, recovery, recycling 

and reuse of collected materials from the municipal solid 

waste (MSW) stream. The target in the medium-term 

Philippine Development Plan for 2017 to 2022 for the 

solid waste diversion rate (or the percentage of MSW 
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diverted out of the total generation) is to increase it to 

80% by year 2022 and to sustain this until 2050. It can 

be noted that the target diversion rate is almost 

equivalent to the percentage of MSW with potential for 

recovery based on waste characterization surveys 

conducted. 

SOURCE AND FREQUENCY OF DATA  

The targets on waste generation and waste diversion 

rates are based from the National Solid Waste 

Management Strategy for 2012-2016, citing the report 

from the National Solid Waste Management 

Commission.  The NSWMC Secretariat lodged at the 

DENR-EMB is the primary source of solid waste 

diversion rate and other MSW-related information as all 

LGUs are mandated to report existing and targeted 

solid waste diversions in their 10-year SWM plans 

which the Commission approves. 

SOURCES: PDP 2017-2022 

DIVERSION RATE 
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INDICATOR 7: 

Percentage encroachment of Informal 

settlements in legal easement 

DEFINITION 

The PDP 2017-2022 defines Informal Settlement Families as 

“households with no security of tenure vis-à-vis the land or 

dwellings they inhabit, and are often situated in geographically 

and environmentally hazardous areas.” In addition, the World 

Bank Group (2017) states that  majority of the ISF in Metro 

Manila (over 58.6%) are long-term residents who have lived in 

Metro Manila for more than a decade. Furthermore, 24.3% of 

ISF moved less than five years from 2017. This finding is 

contrary to common assumptions that informal settlers are 

mostly migrants from rural areas.  

It is in this context that the impetus to historically monitor, 

measure and forecast the percentage encroachment from 

base year 2015, in legal easements in the plan area is of 

primary importance. The legal easements are seen as non-

negotiable locations for any permanent dwelling units, as 

provided for under congressionally approved legislations and 

national policies. Encroachment, in the context of the project, 

is defined as the unauthorized entry by building on, or 

extending a structure/facility to a land or property that one 

does not own. This indicator is highlighted over the indicator - 

"access to affordable, adequate, safe, and secure shelter in well-planned 

communities expanded" for the reason that the government may provide 

much of the latter, but still inflow of illegal migrants /encroachment along 

legal easements continues. 

As mentioned in the Situation Analysis Report, not all residents in informal 

settlements are income poor but are forced to live in the vulnerable area 

because it is the only option to be able to stay close to their place of work. 

For poor ISFs, informal settlement is the only affordable option. Addressing 

the location of ISFs in legal easements, e.g., waterways and other danger 

zones should be prioritized since they are the most vulnerable in case of 

natural calamities 

SOURCE AND FREQUENCY OF DATA  

The primary source of data for this indicator is the Operational Plan for 

Manila Bay Coastal Strategy (OPMBCS), specifically Targets 1 and 6 [to 

be gathered by DPWH (for Region 3 and 4a) and MMDA (for NCR) in 

coordination with DILG-LGUs/ Reports]; and the United Nations 

Sustainable Development Goal 11 [UN Agencies]. 

SOURCE: MBSDMP TEAM GIS PROCESSED DATA 

SETTLEMENTS ALONG LEGAL 

EASEMENTS 

SOURCE: PHILSTAR.COM 



INDICATOR 8: 

Fish Stock Biomass in metric 

tons / km2 

DEFINITION 

Fish populations are integral to the ecology of the natural 

system of Manila Bay and to the economy of the 

surrounding communities. The state of fisheries, to a 

degree, is a good representation of the relative condition 

of the natural environment and the socio-economic 

status of the communities in its vicinity. Hence, it is 

critical to include fish stock biomass as a major indicator 

in evaluating sustainability and resiliency of Manila Bay. 

Stock biomass (tons/km2) is a commonly used indicator 

to reflect the state of the fish populations and its 

productivity in a particular area. Stock is defined as all 

fish belonging to a given species that live in a particular 

geographic area at a particular time (National Research 

Council, 1998), while fish stock biomass (or standing 

stock), measures the quantity by weight of a given stock 

at a given time (NOAA 2006). Fish stock assessments 

provide spatio-temporal data on fish catch composition 

and biomass that helps build a good estimate of 

overfishing and the degree of fishing pressure in the 

area. As an indicator, stock biomass can be easily 

interpreted and compared across study area, It is 

measurable in space and time and has a good 

association with the state of the fish population and the 

economy of fishing in a specific area. However, stock 

biomass data obtained from experimental trawl fishing, is 

relatively expensive to conduct and destructive.  

Nonetheless, the method generates not only standing 

stock biomass, but also stock density and other 

important data that can be used to derive important fish 

stock management information such as the level of 

overfishing (if any), exploitation rate per species, and 

shifts in community composition through time. For this 

indicator, only wild fish population will be considered in 

the analysis. Fish stock biomass derived from 

aquaculture will not be included primarily since the 

biomass of these farmed fish is strongly influenced by 
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artificial inputs and not by 

natural processes.   

SOURCE AND FREQUENCY 

OF DATA  

Fish stock biomass data for 

Manila Bay was generally few 

and collected far in between. 

From 1947 to 1993, only three 

stock assessments were 

conducted in Manila Bay, 

conducted by different authors. 

The results showed a significant 

decline in fish productivity from 

4.61 tons/km2 in 1947 (Warfel and 

Manacop 1950) to only 0.47 tons/km2 

in 1993 (MADECOR and National 

Museum, 1995). Fish stock biomass 

continued to drop to its lowest estimate at 

0.32 tons/km2 in 2014 (Bendano et al. 

2017). However, a slight increase in 

standing stock was recorded in 2015. The 

computed stock biomass for this year was 0.48 

tons/km2 in 2015 (Bendano et al. 2017) which 

approximated the 1995 value. Experimental trawl 

fishing was conducted in 16 pre-determined 

stations in the bay to arrive at the standing stock 

estimate for the entire bay. It 

should be noted that this is 

the average for the entire 

bay and that wild fish stock 

biomass varies significantly 

across sections of the bay 

(Bendano et al. 2017). 

SOURCES: BENDANO ET AL. 2017 

BIOMASS OF DEMERSAL FISH IN MANILA BAY 



14 

INDICATOR 9: 

Poverty Incidence 

DEFINITION 

 Eliminating poverty has always been an international concern. In 

purely economic terms, income poverty is when a family’s income 

fails to meet a government-established threshold that differs across 

countries. In 1995, the United Nations defined extreme poverty, 

abject poverty, absolute poverty, destitution, or penury as a condition 

characterized by severe deprivation of basic human needs, including 

food, safe drinking water, sanitation facilities, health, shelter, 

education, and information. Based on this definition, poverty is not 

only about income but also on access to services. It is widely 

accepted that extreme poverty refers to making below the 

international poverty line of USD1.90 per day (in 2011 prices, 

equivalent to USD 2.12 in 2018), set by the World Bank. This 

measure is the equivalent to making USD1.00 a day in 1996 US 

prices, hence the arbitrarily used expression, living on “less than a 

dollar a day”. 

In the Philippines, the PSA defines poverty incidence as the 

proportion of families/individuals with per capita income/expenditure 

less than the per capita poverty threshold to the total number of 

families/individuals2. With the country’s poverty incidence at 21.6% in 

2015, one in every 5 Filipinos was unable to earn sufficient income to 

meet basic food and non-food requirements. Sufficient income, 

pertained to at least an annual income of Php21,753 per individual, 

or Php1,812 per month, which is the poverty line or threshold as 

determined by the PSA. This translates to at least Php60.4 per day 

per person, or USD1.33 based on a USD1:Php45.53 exchange rate 

average for 2015. The international poverty line was USD1.25 daily in 

2015. This means, the poor in the Philippines were experiencing 

extreme poverty. Most of the poor in the Philippines live in rural areas 

and work in the agriculture sector, mainly in farming and fishing. 

Urban poverty, however, has been increasing. Migrants without jobs 

or with low-paying jobs are unable to afford decent housing. As a 

result, Philippine cities have high proportions of informal settlers who 

are among the poorest of the poor4. 

The Philippine government is clear in its commitment to address 

poverty. In the PDP 2017-2022, the inclusive growth thrust aims to 

slash national poverty incidence to 14% by 2022, in line with the 

government’s vision to make the Philippines a high-income country 

by 2040. The Philippines is also party to the UN Sustainable 

Development Goals (SDG), adopted in 2015, which explicitly targets 

to eradicate poverty by 2030, and designates the international 

poverty incidence as its topmost indicator.  

The MBSDMP strategy-building is also anchored on inclusive 

growth, among other principles. Inclusive growth ensures that in the 

efforts towards sustainable economic growth, the most vulnerable 

groups are not left behind. It ensures that the plight of the poor and 

the marginalized are improved through better access to basic 

services and opportunities, better incomes, and healthier 

environments, the combination of which will empower them 

and allow them to remove themselves from the throes of 

poverty. As in the PDP and SDG, MBSDMP espouses the 

same indicator, poverty incidence, as one of its indices in 

measuring success. The MBSDMP, with its major task of 

improving the water quality of the bay, proposes 

measures that will contribute to the poverty 

eradication thrust of the government, whether 

indirectly or directly. Thus, among the MBSDMP 

indicators is the poverty incidence for the plan area, 

which is 4.56% in 2015. The plan area covers 

provinces and NCR districts within the Manila 

Bay catchment that has coastal town and cities 

directly affecting the bay. These are the 1st, 3rd 

and 4th district of NCR, and the provinces of 

Bataan, Pampanga and Bulacan of Region 3, and 

the province of Cavite of Region 4A. 

 

SOURCE AND FREQUENCY OF DATA  

The poverty incidence and other poverty statistics, 

including poverty thresholds, are provided in the Annual 

Poverty Indicators Survey (APIS) of the PSA. It is 

conducted in July, in between the years that the Family 

Income and Expenditure Survey (FIES) is undertaken. The 

FIES is done every 3-years and is the main source of data 

on family income and expenditure, which include, among 

others levels of consumption by item of expenditure, as well 

as sources of income in cash and in kind (PSA). The results of 

the FIES provide information on the levels of living and disparities in 

income of Filipino families, as well as their spending pattern. 

Recognizing the need to understand poverty at the local level, the small 

area estimate (SAE) activities were undertaken with external funding 

support for municipalities and cities. The latest SAE released by the PSA 

was in 2012. 

Source: MBSDMP Team Computations based on PSA 2015 Data 

AVERAGE POVERTY 

INCIDENCE IN MANILA BAY 

AREA BY PROVINCE 



INDICATOR 10: 

Number of Open Dumpsites 

DEFINITION 

Any practice or disposal involving the use of open dumpsites is prohibited 

under the RA 9003. Conversion of open dumpsites into controlled disposal 

facilities was allowed only until 2006 as a temporary and remedial measure. 

Nevertheless, all over the country, many open and controlled disposal 

facilities remain to be in operation at present posing continuous health risks 

to human health and the environment.  Open dumps, especilaly those near 

coastal areas, are major sources of solid wastes floating in Manila Bay 

especially during strong typhoon and monsoon rains.  These dumps also 

produce leachate from the garbage which pollute the waters, are toxic to 

aquatic life and are a potential source of groundwater contamination.  

The legally mandated method of final disposal is sanitary landfilling. A 

sanitary landfill facility (SLF) pertains to a waste disposal site designed, 

constructed, operated, and maintained in a manner that exerts engineering 

control over significant potential environmental impacts that may arise from 

its development and operation. The minimum requirements for the 

establishment of an SLF are as follows: landfill liner system; leachate 

collection and treatment; gas control recovery system; groundwater 

monitoring wells; application of daily cover during operations and final soil 

cap over the completely filled landfill; and closure and post-closure 

maintenance procedure. The NSWMC has released guideliens for 4 different 

categories of SLF based on the volume of waste to be disposed. The greater 

the volume, the more stringent are the requirements. 

SOURCE AND FREQUENCY OF DATA  

The DILG and the NSWMC Secretariat regularly report to MBCO on the 

status of solid waste disposal facilities including the number of operating 

dumpsites. 
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Sources: National Solid Waste Management Commission; DENR-EMB; and PEMSEA 

OPEN DUMPSITES 
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The Base Case refers to the status of Manila Bay Area 

in 2015. The MBSDMP Situation Analysis Report 

(December 2018) which includes the focal theme re-

ports (i.e., inclusive growth, ecosystem protection, cli-

mate change adaptation and disaster risk reduction, 

water quality improvement, and upgrading informal 

settlements) and the Manila Bay Area Situation Atlas 

provides a comprehensive status of the Manila Bay 

Area. This chapter focuses on the status of Manila Bay 

Area in terms of the key indicators as described in the 

previous chapter. 

This chapter also provides the Government’s commit-

ment related to Manila Bay in terms of the key indica-

tors used for the Strategy Building. 

3.1 Water Quality 

Water quality monitoring for inland waters is primarily 

conducted by the regional offices of the DENR-EMB. 

Other agencies conducting independent monitoring 

include the Department of Agriculture – Bureau of Soil 

and Water Management (DA-BSWM), LLDA, and the 

Pasig River Rehabilitation Commission (PRRC). Addi-

tional monitoring is done once a particular watershed, 

river basin or water resource region, has been desig-

nated as a Water Quality Management Area (WQMA) 

by the DENR and National Water Resources Board 

(NWRB).  

With the present monitoring strategy, there is an inten-

sive monitoring of rivers, river outfalls, and tributaries 

within the Manila Bay region including Pasig River and 

Laguna Lake. BOD, nutrients and other physical pa-

rameters of major river basins have been established 

with most historical data collected since the Manda-

mus was issued in 2009. However, there is limited in-

formation on the water quality particularly on the or-

ganic and nutrient loadings to the coastal waters of the 

bay itself. Even if the pollution from agricultural run-offs 

and discharges from livestock are part of the manda-

mus, baseline surveys on these are yet to be done and 

are part of the OPMBCS 2017-2022.  Except for the 

regular monitoring of bathing beaches along the coast 

of Bataan and Cavite, there is limited information on 

3 Base Case and Targets 

BOD and PO4 Load 

Unmanaged 

MB not meeting SB Guidelines 

(i.e., fecal coliform value) 

Millions of people exposed to flooding 

Within the Philippines most urban area, 

about 1.47 millions still live in poverty. 

Fish stock biomass 

decreasing 

Area of Natural Habitat decreasing 

Solid waste not properly managed 

(i.e., presence of open dump sites, 

low diversion rate) 

Informal Settlements in 

hazard areas 

STATE OF MANILA BAY AREA 
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accounting for 80% of total MSW generated, can be 

diverted—leaving only the residuals (17.98%) and spe-

cial wastes  (1.93%) for appropriate treatment and final 

disposal. 

Wastes that are diverted also reduces or eliminates the 

amount of solids wastes from the waste disposal facili-

ties. Diversion activities include the processing, com-

posting, recovery, reuse and recycling of collected ma-

terials from the MSW stream. 

The PDP (2017-2022) reports that 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 target is an 

80% diversion rate by 2022. 

 

3.1.5 NUMBER OF OPEN DUMP SITES 

Under RA 9003, every city/municipal LGU, through its 

Local SWM Board, is mandated to develop and over-

see the implementation of the Local SWM Plan, which 

that shall ensure the long-term management of solid 

waste and integrate the various SWM plans and strate-

gies of the barangays in its area of jurisdiction. 

A total of 162 (or 83%) of the 195 LGUs identified to 

comprise the MBR have duly submitted a 10-year Lo-

cal SWM Plan to the NSWMC. However, only 76 (or 

47%) of the submitted plans have secured official ap-

proval, and 11 (or 7%) of the submissions may already 

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

as of this writing. A total of 1,597 MRFs, serving a total 

of 1,891 out of the 5,849 barangays (32% of total ba-

rangays in MBR), currently operate within the Manila 

Bay Region as of 2018. 

As of 2018, there are 52 open dumpsites and 16 

controlled disposal facilities still operating within 

the Manila Bay Area alone.  All these dumpsites 

must be immediately closed. 

Majority (37) of the existing open dumpsites are locat-

ed 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 Ca-

vite, where most of the controlled disposal facilities also 

operate. There are no recorded open dumpsites and 

controlled disposal facilities currently in operation in 

NCR (Metro Manila). 

providing the service.  

On the other hand, wastewater from other household 

activities (greywater) either flows directly to the drain-

age system or to the sewer lines. From the sewer lines, 

the wastewater is supposed to flow to the treatment 

plant prior to disposal. In Metro Manila, there are es-

tablished 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. pro-

vides the services for East Manila. For these MWSS 

concession areas, PSA reports (in 2015) that only a 

little over 2.4 million (about 15%) of the 16 million wa-

ter-served population are connected to sewerage. 

The sewerage infrastructure outside-the-NCR areas, 

on the other hand, is almost non-existent.  With this, 

only less than 10% of the population in the Manila Bay 

Area have sewer connections—the rest of the 

wastewater enters the Manila Bay as untreated 

wastewater. 

With the total Manila Bay Area population of 34 

million in 2015 and less than 10% of its population 

are connected to sewerage, it is estimated that 

about 0.373 million tons of BOD entered Manila 

Bay. With the 100% full sewerage target of the 

MWSS concessionaires by 2037, the BOD load in 

Manila Bay will be reduced significantly. This tar-

get is further advanced by the Manila Bay Task 

Force (MBTF) to 100% by 2026. 

 

3.1.2 MB MONITORING STATIONS MEETING 

SB GUIDELINE VALUE FOR FECAL 

COLIFORM 

Extremely high number of fecal 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 over-

flows to streets.  

All the coastal beach monitoring stations contain high 

level of fecal coliforms exceeding the prescribed guide-

line. The stations in NCR were observed to have the 

highest measured fecal coliforms. This indicates that 

the coastal areas are not safe for human contact and 

swimming in Manila Bay is considered as a public 

health hazard.  In Pasig River, which is one of the major 

tributaries to Manila Bay, All the monitoring stations 

exceeded the Class C for total coliforms. The highest 

value was monitored in Guadalupe Nuevo station in 

Makati City along Pasig River. All stations also ex-

ceeded the fecal coliform for Class C and SB. 

Highest fecal coliform (in hundreds of millions) was 

measured in Guadalupe Viejo station.  The prescribed 

guideline for fecal coliform for Class SB is only 100 

MPN/100 ml and 200 MPN/100 ml for Class C waters. 

In 2008, the Court ordered the Mandamus Agen-

cies to restore and maintain the Manila Bay wa-

ters to SB level guidelines. 

 

3.1.3 POLLUTION LOAD OF PO4 ENTERING 

MANILA BAY 

All the stations in NCR and in Imus and Ylang-ylang 

River have high phosphate (PO4) concentrations. Only 

stations in Pampanga and Talisay River complied with 

the phosphate standards. In 2014, the measured phos-

phate concentration in all the stations monitored by 

DENR-EMB in Manila Bay were above the limit of 0.5 

mg/L. Average phosphate concentration in the Manila 

Bay was 1.3 mg/L. The estimated phosphate waste 

load in 2015 is at 0.030 million tons.  

Similar with the BOD target, with the 100% full 

sewerage target of the MWSS concessionaires by 

2037, the PO4 load in Manila Bay will reduced sig-

nificantly. This is aside from the target that all 

STPs and WWTPs must have capabilities to re-

move nutrient by 2021. 

 

3.1.4 SOLID WASTE DIVERSION RATE 

As presented about half (52.31%) of Municipal Solid 

Waste (MSW) generated in the country is considered 

biodegradable. Kitchen/food waste is comprising 86% 

and yard/garden waste about 14%. Additionally, more 

than a quarter (27.78%) of MSW is recyclable – with 

plastic packaging accounting for 38%; paper and card-

board for 31%; and metals, glass, textile, leather, and 

rubber account for the remaining 31%. 

Fundamentally, these two waste fractions, collectively 

how the Bay is assimilating the increasing organic and 

nutrient discharges coming from the different sub-

basins of the Manila Bay region. 

 

3.1.1 POLLUTION LOAD OF BOD ENTERING 

MANILA BAY 

Sewage produced by the increasing population in the 

region are not accommodated by the existing sewer-

age systems.  Most households still rely on septic tanks 

which only removes 10 to 30% of the BOD, especially 

since most are not properly designed and maintained. 

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 high BOD and low dissolved oxygen 

(DO) of the receiving bodies of water.  

Majority (80%) of the households in the Manila Bay 

region have sanitation facilities that have septic tanks 

to collect and pre-treat their toilet wastewater. Howev-

er, most of the septic tanks installed have poor designs 

and are not regularly being desludged, resulting in low 

treatment efficiencies or no treatment at all. Some are 

even bottomless. The effluent of these septic tanks is 

discharged either directly into the drainage system, 

which will eventually flow into the bodies of water, or in 

the sewer lines which will be conveyed to a treatment 

plant for further treatment. For households that do not 

have septic tanks, their toilet wastewater is either dis-

charged directly to the drainage or to the sewer lines. 

In NCR, septage management services or sanitation 

services is assumed to be available to 100% of the cur-

rent 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 to complete the 

entire service area in 5 years. However, only 30% to 

40% of the scheduled customers are served, the rest 

are unserved or have opted to sign a waiver. The waiv-

er 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 
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3.2 Habitat and Biodiversity 

3.2.1 AREA OF NATURAL HABITAT 

(INTERTIDAL MUDFLAT, MANGROVE, 

CORAL) 

The coastal habitats of Manila bay are the foundation 

of its social and economic development, at least, in the 

designated plan area of the study. These coastal habi-

tats contribute to inclusive growth, water quality im-

provement, reduce the community’s exposure to disas-

ters and vulnerability to climate change impacts, and, 

when maintained intact, provide coastal protection that 

lead to safer settlement areas. However, through the 

years, overexploitation of these habitats has lead to 

their decimation, fragmentation and the overall erosion 

of their inherent physico-chemical characteristics 

which have significantly impacted ecosystem function 

and resilience. 

Overall, 2,589.20 hectares of mud flats (REECS 2016), 

671 hectares of mangrove forests (AZRL 2018) and 

609.78 hectares of coral reefs (NAMRIA 1995) were 

identified in the coastal area of Manila Bay. The protec-

tion of these remaining habitats is vital to arrest the 

eroding resilience of the Manila Bay ecosystem. Hence 

for the base case, the total mudflat and mangrove area 

was included in the initial protected area. The mudflats 

are part of the critical habitats for migratory birds which 

we are required to manage and conserve under the 

RAMSAR Convention (Jensen 2018) while cutting, up-

rooting or destroying mangrove trees are prohibited 

under the law (House Bill 5609). However, for coral 

reefs, only 119.1 of the 609.78 hectares are estab-

lished MPAs. Overall, the total protected area in 

Manila Bay is estimated at 3,379.94 hectares. 

These habitats must be placed under strict protection 

in the first three years of project implementation (2019 

to 2022). In this period, funds will be allotted primarily 

to implement the immediate protection of these exist-

ing habitats and strengthen management of the al-

ready existing protected areas.  

To achieve enhanced ecosystem function and resili-

ence, a robust adult population and the successful set-

tlement of juveniles is critical. However, for adult organ-

isms to settle and larvae to recruit and successfully 

replenish the population, suitable habitats must be 

made available. This is necessary to create the best 

baseline case to re-establish biodiversity and ecosys-

Contingent on the upgrading of informal settlements is 

the implementation of a comprehensive and integrated 

housing program which shall embrace, among others, 

housing development and resettlement, sources and 

schemes of financing, and delineation of government 

and private sector participation (Presidential Decree 

No. 747). Under Executive Order 195 (1999), NHA 

was mandated to focus on socialized housing through 

the development and implementation of a comprehen-

sive and integrated housing development and resettle-

ment program; fast-tracking the determination and de-

velopment of government lands suitable for housing; 

and ensuring the sustainability of socialized housing 

funds by improving its collection efficiency, among oth-

ers. The programs can be done through on-site, in-city, 

and off-city resettlement provided that the locations are 

not within the legal easements. 

 

3.3.3 POVERTY INCIDENCE 

The country had a 21.60% poverty incidence in 2015. 

For the poverty incidence indicator of the MBSDMP, 

only the plan area (i.e., coastal LGUs) will be consid-

ered. Relative to the national and Luzon figures, the 

average annual per capita poverty threshold is 

Php24,164. The average poverty incidence (2015, 

plan area) of 4.56% translates to almost one mil-

lion Filipinos living below this poverty line. 

The government’s target is to reduce national 

poverty incidence to 14% by 2022, and complete-

ly eradicating it by 2040. AmBisyon2040 envisions 

that by 2040, “Filipinos live in a prosperous, predomi-

nantly middle-class society where no one is poor”. For 

the 2030 target, SDG already aims for zero poverty, 

but for a more conservative aim, the MBSDMP as-

sumes that the 2022 figures will be halved to 7%. Cor-

respondingly, for the plan area, the 4.56% poverty inci-

dence indicator target is set to 2.95% by 2022, 1.5% 

by 2030, and 0% by 2040. 

tem productivity and it is in this light of population re-

plenishment that the target critical habitat area for pro-

tection was estimated. Effective juvenile habitat (EJH) 

value of the different habitats was obtained (Dahlgren 

et al. 2006) and the projected area to be placed under 

strict protection was computed.  

The modest target is to achieve a 200% increase 

from the base value of strictly protected EJH from 

2022 to 2040. 

 

3.2.2 FISH STOCK BIOMASS IN METRIC 

TONS/KM2 

Located close to the largest population center of the 

country, fishing effort through the years has significant-

ly intensified in Manila Bay. Fisheries data of Manila 

Bay have consistently shown a high degree of exploita-

tion across different parameters measured in the last 

30 years. Reports have been published highlighting the 

increasing trend in fisheries exploitation, declining 

productivity, increased pollution, biodiversity loss and 

widespread ecological damage in Manila Bay (i.e., 

Muñoz 1991; NFRDI 2017). These factors have nega-

tively impacted fish population in the bay and contribut-

ed significantly to its current state. In general, the fish 

stocks of Manila Bay have been severely depleted. 

Maximum 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 the 

1980’s (Bureau of Agricultural Statistics, 2000; PEM-

SEA and MBEMPTWG-RRA 2004). 

Overexploitation has decimated stock density from 

4.61 tons/km2in 1947 (Warfel and Manacop, 1950) to 

its lowest estimate of 0.32 tons/km2in 2014 (Bendano 

et al. 2017). A slight rebound was observed in 

2015 where stock density increased to 0.48 tons/

km2(Bendano et al. 2017). This observed decline 

was compounded by the observed overexploitation of 

commercially important fish populations. It is also im-

portant to note that fish biomass showed notable differ-

ence in space and time. Biomass was considerably 

higher near the shallow, embayed sections of the coast 

where identified critical habitats are located. 

It is imperative to increase wild fish stock biomass in 

Manila Bay since this will contribute to the inclusion of 

the poorest sector of society in the plan area to the 

envisioned economic growth. With the full support of 

government, NGOs and the local community, it is 

targeted that by 2040, wild fish biomass will in-

crease by three folds and approximates the 1973 

standing stock biomass of 1.71 tons/square kilo-

meter. The target is achievable with the implementa-

tion of strategies geared towards increasing the abun-

dance of large, mature individuals and reducing catch 

of immature individuals. This will enhance the ability of 

the stock to replenish in time. Combined with in-

creased coverage of protected nursery habitats, fish 

stock biomass will definitely improve through time. 

3.3 People 

3.3.1 PEOPLE EXPOSED TO FLOODS 

About 2.92 hectares of Manila Bay Area is flood prone. 

Approximately 12 million people within the 31 

coastal LGUs are exposed to floods. This estimate 

is based on the overlay of 2015 population map and 

the flood hazards map of Mines and Geosciences Bu-

reau (MGB). The target is to reduce, if not remove, 

the exposure of people to natural hazards. 

 

3.3.2 INFORMAL SETTLEMENTS 

Because of the wide-ranging and varying esti-

mates of the number of ISFs in the plan area, the 

total encroachment for base year 2015 is pegged 

and assumed at 100%. The target is to relocate 

the ISFs and free the legal easement from any set-

tlement since these are also hazard-prone areas.    

The percentage encroachment will increase or de-

crease depending on several parameters e.g. increase 

in population, GDP growth, government policies, politi-

cal will, and implementation strategies, etc. A World 

Bank report estimates that up to three million individu-

als in Metro Manila (or about 1 in 4 residents) are de-

pendent on informal housing (Singh and Gadgil, 2017). 

A technical and relational forecast is assumed largely 

depending on the rate of increase in population and 

GDP growth. It is presumed, albeit debatable, that the 

encroachment is directly proportional to population 

increase by 85%, and inversely proportional to GDP 

growth by 15%. 
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first by the RAND Institute in the USA in the 1940s. 

The two-axis method generates a scenario space de-

fined by four contrasting scenarios relevant to a partic-

ular area of interest by placing a major factor influenc-

ing the future of the issue being investigated on each of 

two axes, which cross to form four quadrants. This 

method is excellent for presenting a rich picture of mul-

tiple facets of a potential future. 

For the MBSDMP, the Team started by assessing and 

understanding the external factors affecting the Manila 

Bay Area and over the course of the scenario building 

six (6) factors or drivers of change were taken into ac-

count: 

▪ Economic Performance, 

▪ Population Growth, 

▪ Change in Temperature (Climate Change), 

▪ Change in Precipitation (Climate Change), 

▪ Sea-Level Rise (Climate Change), and 

▪ Land Subsidence. 

 

This led the Team into looking at a “six-axis” scenario 

building method and an approach to simplify the com-

plex analysis without losing any of the six crucial fac-

tors that externally influences the future of Manila Bay. 

In developing the scenarios, the following process has 

been followed: 

▪ Identify major driving forces of change in the Ma-

nila Bay area; 

▪ Place the two most important drivers along X-Y 

axes; 

▪ Assess the values of the other drivers and select 

the most strategic value to be used. This was 

agreed on after realizing that the values across 

the other drivers of change are minimal (against 

the change of values of the two most important 

drivers); 

▪ Selection of three scenarios from the available 

scenario space: scenario framework; 

▪ Develop narratives based on the scenario frame-

4.1 What are scenarios? 

Within the context of the broader strategy building pro-

cess, scenarios are used to specify or describe various 

future reference cases against the objective indicators 

(also referred to as key indicators).  Scenarios are 

plausible, and often simplified, representations of future 

states. They are neither forecasts nor predictions; but 

rather represent different plausible stories (or narra-

tives) about the future with a logical plot and narrative 

governing the manner in which events unfold 

(Schwartz, 1991).  

Scenario analysis facilitates in ascertaining potential 

key impacts and/or uncertainties, in characterizing fu-

ture gaps for each scenario, and in developing poten-

tial measures and strategies to address the gaps.  

Scenarios enable uncertainty to be taken into account 

when selecting and evaluating measures for mitigation 

and adaptation in the future during the strategy build-

ing. Thus, a careful assessment can be made to decide 

which measures and strategy should be prioritized and 

considered ‘no regret’ for the short, medium, and long-

term plan. 

Consequently, a bandwidth of possible future develop-

ments is preferred over a single future projection such 

that effectiveness (i.e., cost-to-benefit) of potential 

strategies can be evaluated and weighed against vari-

ous scenarios’ future values (reference cases). 

As the aim of the scenarios is to provide insight into the 

effectiveness of different adaptation measures, they 

only include external developments. Current projects 

and activities are taken into account in this process, as 

the relative performance of these programs will differ 

according to the varying scenario conditions but sce-

narios do not include specific policies that are aimed at 

solving key impacts and bottlenecks. For such case, 

business-as-usual is assumed. 

Developing scenarios is an iterative process by default 

as each iteration provides insights and learnings that 

enables one to better describing and characterizing 

each scenario in relation to the others. As such, they 

are seen as a ‘living document’, and will require regular 

update and amendment, based on feedback from dif-

ferent and diverse experts and with new insights and 

information for each iteration. 

4.2 Scenario Development 

Three (3) scenarios have been developed and quanti-

fied for the development of the MBSDMP. During the 

February 2019 series of workshops, the draft scenarios 

were formulated, validated, detailed, and quantified, 

and were used to assess the measures and strategies 

with the Strategy Building Framework (an assessment 

framework) and an algorithm. 

The MBSDMP scenarios consist of storylines 

(narratives) describing different future developments of 

the major uncertainty drivers, with these variables then 

quantified (where possible). Scenario narratives serves 

three (3) complementary purposes: 

▪ To identify the impacts of different socio-

economic developments in combination with hy-

drological and geophysical changes; 

▪ To provide inspiration and new insights: to enable 

a better-informed assessment of different mitiga-

tion/adaptation options and/or to identify new op-

tions and strategies. They can also create a 

sense of urgency to alter business-as-usual de-

velopments; and 

▪ As guidance and rationalization for the quantifica-

tion of the scenarios in relation to the objective 

indicators. 

The quantified scenario variables per key indicator and 

timeframe (i.e., 2022, 2030, 2040) were then applied 

to the Strategy Building Framework and algorithm to 

assess the performance and robustness of measures 

and strategies. In formulating the scenarios, the Team 

concentrated on the Manila Bay objective (translated 

into impacts per focal themes) to quantify effects and 

changes or developments in the socioeconomic and 

natural systems. 

Scenarios for the MBSDMP have been developed by 

building on a simplified ‘two-axis’ method, developed 

4 Scenarios  



also shows that the population might decrease in the 

future. The urban share of the population by 2050 is 

expected to be between 57 and 78%. 

According to the Philippine Statistics Authority (2014) 

by 2045 the total population in the Philippines is pro-

jected to be 142 million based on 2010 Census popu-

lation projections.  In other words, 50 million people will 

be added from 2010 to 2045. During this period the 

average annual growth rate will decline from 1.73 % 

(2010-2015) to 0.65 % (2040-2045). This is sharply 

down from the 1.9 % annual growth the decade 2000-

2010. Aging of the population is expected to continue: 

From 6.7% of the population aged over 60 years in 

2010, to 10% in 2025 and to 17% in 2045.  

The PSA projection is, as expected, in line with SSP2: 

a “middle of the road” world with trends following his-

torical patterns. 

 

4.3.3 CHANGE IN TEMPERATURE (CLIMATE 

CHANGE) 

Climate change is expected to cause a number of im-

pacts of relevance to Manila Bay. For example, in-

creasing average global temperatures are anticipated 

to raise sea temperatures, thereby generating higher 

intensity storms, typhoons and storm surges/tsunami. 

The increased sea temperatures are also expected to 

negatively impact water quality in Manila Bay by in-

creasing the risk of eutrophication. Other climate im-

pacts include (absolute) sea level rise, which will grad-

ually submerse the shoreline and, in combination with 

increased storm surges, exacerbate coastal erosion 

and inundation. Although some of these effects are 

already beginning to be experienced, their progression 

is expected to be gradual.  Climate scientists anticipate 

that the uncertainty in climate change impacts will wid-

en after 2050; such that the magnitude of these long-

term changes remains deeply uncertain. 

The climate change research community recently pro-

duced a set of climate change representative concen-

tration pathways (RCP, see for example Goodwin et 

al., 2018). Goodwin et al. describe the representative 

concentration pathway for a future with a radiative forc-

ing 8.5 W/m2 (RCP8.5) as well as five climate change 

adjusting mitigation pathways (AMP1.5, AMP2.0, 

AMP2.5, AMP3.0 and AMP4.5). RCP8.5 is the non-

work, including additional drivers, pressures, and 

states of relevance; 

▪ Quantify the scenario narratives (reference cas-

es); and 

▪ Test the different scenarios throughout the Strat-

egy Building process and refine. 

  

4.3 Key drivers of uncertainty 

4.3.1 ECONOMIC PERFORMANCE 

The Philippines is one of the fastest growing economies 

in the world. Presently growing at an annual rate of 

more than 6.5%, this newly industrialized country is 

projected to become Asia’s fifth largest by 2050. Previ-

ously economic growth has contributed to the present 

condition in Manila Bay, such that the continued 

growth in the economy poses additional risks to be 

managed (e.g. pollution from industry, competition for 

land and resources, etc.). However, the national yearly 

growth remains beholden to both international and do-

mestic macroeconomic conditions, for example inter-

national trade, domestic government performance and 

its overarching policy agenda. As both the 1997 Asian 

Financial Crisis and 2008 Global Financial Crisis illus-

trated, the likelihood that the Philippines will experience 

another economic downturn in the coming decades 

remains an ever-present threat.  

Moreover, the manner in which the benefits of any 

growth are shared among the population will also con-

tribute to this uncertainty. Inclusive growth with in-

creased equality, reduced unemployment and reduced 

poverty could generate less growth than less-inclusive 

growth in the short term, due to the reduced consump-

tive capacity of the (comparatively poorer) population. 

But again, these impacts are inherently uncertain and 

subject to a multitude of external forces. 

The project team has taken NEDA’s short term eco-

nomic forecast in combination with the Shared Socio-

economic Pathways (SSPs) presented in the Situation 

Analysis Report to provide inspiration in the develop-

ment of its economic performance scenarios. In setting 

these qualitative parameters, historical experience in 

the Philippines has been taken into account, and sce-

narios have been developed to cover the entire range 

of these experiences, for example: 

▪ Economic prosperity, characterized by sustaina-

ble levels of economic growth (e.g. 7-8%) and 

rising levels of development 

▪ Economic decline, characterized by low levels of 

economic growth (even recession), and falling 

levels of development such as was experienced 

during the Asian Financial Crisis 

▪ Economic bubble, characterized by high levels of 

economic growth, rising levels of development, 

but also rising levels of inequality. 

 

4.3.2 POPULATION GROWTH 

Population in the Manila Bay area has grown rapidly as 

a result of both natural growth and increasing urbaniza-

tion. With increasing population, the human-induced 

impacts on Manila Bay are exacerbated (e.g. waste 

generation, pollution loads, competition for land and 

resources, etc.). These trends are expected to contin-

ue at least until 2050, however the rate at which this 

occurs may increase or decrease depending on the 

prevailing macroeconomic trends and conditions (i.e. 

there is a relationship between population growth and 

economic growth. Uncertain future levels of social 

equality and inclusiveness will also come to bear in this 

regard, as a direct correlation can be drawn between 

levels of poverty and population growth. 

The Shared Socioeconomic Pathways again offer inspi-

ration in formulating future population and urbanization 

projections for Manila Bay. IIASA has taken these sce-

narios, and projected population growth for all coun-

tries to 2100 (REF). There is a wide range of population 

growth and urbanization scenarios that are currently 

considered as part of the climate change research. It 
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FIGURE 4: KEY DRIVERS OF CHANGE (UNCERTAINTY) 
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province. Anecdotal evidence on roads raised by 0.5 m 

to prevent flooding (e.g. Balanga, Bataan) suggests it 

is likely that land subsidence also occurs at least locally 

in these provinces.  

The project team is not aware of forecasts for land sub-

sidence. Assuming a uniform land subsidence rate 

would be inconsistent with historic trends. At each lo-

cation, land subsidence is related to distance to nearby 

groundwater wells and their respective extraction rates 

(assuming uniform sediment composition everywhere). 

Forecasts would therefore be best based on (future) 

location of groundwater wells and groundwater extrac-

tion rates. However, both are unknown. Consequently, 

for all scenarios, a constant extrapolation of the current 

situation is therefore assumed with land subsidence of 

5 cm/y in the Pampanga and Bulacan delta and the 

northern municipalities Valenzuela, Malabon and Novo-

tas. Land subsidence due to groundwater extraction is 

assumed to be minimal in other regions.  

Relative to 2015 base case, the potential subsidence 

experienced in the most affected regions, against the 

three project time horizons are about +35cm by 2022, 

+75cm by 2030, and +125cm by 2040. 

4.3.5 CHANGE IN PRECIPITATION 

The increasing amount of rain as well as the increasing 

number of days with excessive rainfall is enhancing the 

mitigation scenario that is representative for a policy 

without any climate change mitigation, and results in a 

global surface temperature increase of approximately 

5°C by 2100 and approximately 10°C by 2300. It was 

constructed using ensemble forecasting with 5784 

simulations for temperature change and their confi-

dence interval. Each of the AMPs describes a mitigat-

ing scenario whereby global average surface tempera-

ture is restricted to its designated amount by 2300 

(1.5°C, 2.0°C, 2.5°C, 3.0°C, and 4.5°C respectively) 

(see Figure 5).  

Given the minimal deviation in the global climate 

change scenarios regarding sea level rise in the short-

term, for all MBSDMP scenarios, a single global tem-

perature scenario has been assumed, based on 

AMP4.5 with values for 2022, 2030, and 2040 equal to 

+0.9°C, +0.9°C, and +1.8°C, respectively.  

4.3.4 SEA LEVEL RISE + LAND SUBSIDENCE 

According to the above global climate change scenari-

os, sea level rise forecasts were made. Sea level rise 

consists of two components: 

▪ absolute sea level rise of the oceans and 

▪ land subsidence (man-made and/or isostatic gla-

cial adjustment). 

 

The sum of two gives the change of the sea level rela-

tive to the land, in other words relative sea level rise. 

Absolute sea level rise varies across the earth as can 

be seen in Figure above. Goodwin et al, (2018) also 

describe the global mean sea level rise (GMSL anoma-

ly) caused by each climate change scenario in terms of 

1) thermostatic expansion and 2) the melting of land-

based ice. The results as presented by Goodwin et al 

(2018) and can be seen in Figure 7. An overview of the 

expected sea level rise and the confidence interval is 

given in Figure 5 (adapted from Brown et al, 2018). 

Recent reports indicate that the sea level rise has ac-

celerated more than expected due to faster melting ice 

sheets in Greenland and Antarctica and by 2100 the 

absolute sea level rise might be as high as 2m. 

From the above data it is clear that sea level rise is set 

to continue for a long time, even after the temperature 

has stabilized according to each of the Adjusting Miti-

gation Pathways. In the short term the sea level rise is 

limited to a maximum value of 0.33 m by 2050. Given 

the minimal deviation in the global climate change sce-

narios regarding sea level rise in the short-term, for all 

MBSDMP scenarios, a single global SLR scenario has 

been assumed, based on AMP4.5 with values for 

2022, 2030, and 2040 equal to +3cm, +8cm, and 

+14cm, respectively.  

Land subsidence in the coastal areas of Manila Bay is 

anticipated to have a greater immediate impact than 

sea level rise in terms of exacerbating risks of coastal 

inundation. When combined with the rising absolute 

sea levels subsidence will generate a relative sea level 

rise of magnitude much greater than would otherwise 

be experienced. 

Extraction of groundwater is considered the main 

cause of land subsidence in the Manila Bay area 

(Siringan, 2006; Lagmay, 2006; Rodolfo and Siringan, 

2006; Raucoles et al., 2013). Withdrawal of the 

groundwater from in between the pores of sand, silt 

and mud results in compaction of the sediment under 

its own weight. Analysis of satellite data and other data 

sources of the coastal parts of Pampanga, Bulacan, 

NCR and northern Cavite provinces show that the land 

subsidence rate is not constant over time and also var-

ies considerably in space (e.g. Raucoles et al., 2013; 

see also Situational Analysis Report). No data on land 

subsidence seems to be reported on land subsidence 

in Bataan province and the southwestern part of Cavite 

 

FIGURE 5: TEMPERATURE INCREASE AND CONFIDENCE INTERVALS (GOODWIN ET AL, 2018) 
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clusiveness levels continue according to current 

historical trends. This can be considered the 

Business-As-Usual (BAU) scenario. 

 

Recognizing the relative paucity of available data to 

populate these scenarios, the project team has select-

ed three scenarios from the available five to represent 

the best case, worst case and BAU scenarios for the 

MBSDMP; namely, ‘All Rich and Faithful’, ‘Broke and 

Fragmented’ and ‘Middle Ground’.  

Given the scope and coverage of the project (indicated 

by list of indicators and 2022, 2030, and 2040 cover-

age of the Master Plan), three (3) scenarios are being 

considered in the next steps from the list of scenarios – 

to make the strategy building analysis more managea-

ble. The selected scenarios are: 

▪ Scenario 1: Together Rich, 

▪ Scenario 2: Middle Ground, and 

▪ Scenario 3: Stagnation. 

ditions in the bay, as these were felt to exhibit the 

greatest uncertainty over the project time horizon to 

2040.  

Climate change impacts are not anticipated to vary 

widely over this mid-term time horizon, but rather devi-

ate most strongly during the second half of the century 

(2050-2100). As such, a constant set of climate sce-

nario parameters have been specified for the project 

time horizon. It is, however, proposed to vary these to 

assess the long-term robustness of proposed 

MBSDMP strategies against the project outlook of 

2100. Similarly, there is presently little information on 

land subsidence in the Manila Bay area to reliably de-

velop multiple quantitative scenarios. The project team 

has therefore assumed that present subsidence trends 

will continue unabated to 2040 for all scenarios. This is 

not an unreasonable assumption, as the experience of 

other global cities (e.g. Tokyo, Bangkok, Jakarta) sug-

gests that slowing subsidence is a process that can 

take at least two decades from initial policy implemen-

tation. As autonomous reductions in groundwater ab-

straction by the relevant industries are not expected in 

the Manila Bay area, any reduction in land subsidence 

will therefore be assumed to occur as a result of imple-

mented measures and strategies, and need not be 

covered by the uncertainty scenarios. 

Consequently, the two axes selected for the initial 

framework pertain to economic growth and social in-

clusiveness. This framework essentially poses two key 

questions for the scenario analysis: 

▪ Do we expect economic growth in Manila to con-

tinue, or will it decline? 

▪ If we do nothing, do we expect Manila to become 

more socially inclusive, or less? 

 

These two factors best incorporate the wide variety of 

dimensions relevant to the economic development and 

population uncertainties presented above, whilst im-

pacting most heavily all facets of the five MBSDMP key 

focus topics.  

The initial two-axis framework results in a potential five 

scenarios with which to analyze the performance of 

any proposed strategies: 

▪ Risky Rich: high economic growth combined with 

low levels of social inclusiveness 

▪ Together Rich: high economic growth combined 

with high levels of social inclusiveness 

▪ Together Poor: low economic growth combines 

with high levels of social inclusiveness 

▪ Stagnation: low economic growth combined with 

low levels of social inclusiveness. 

▪ Middle Ground: economic growth and social in-

stormflows that triggers over flowing of steambanks 

and flooding in the coastal and low-lying areas. In-

crease in rainfall also increases surface soil erosion 

especially in sloping lands with scant vegetation cover 

or hilly lands used for farming. Eventually, farm lands 

would lose its productivity altogether displacing the 

affected farmers that are likely livelihood opportunities 

elsewhere. The amount of sediments that are carried 

away by streams and deposited in stream beds, 

coastal areas, sea beds and corals often cause dam-

ages to ecosystems and the plants and animal life 

therein. The increase in inflow of fresh water into the 

coastal areas and marine ecosystems due to increase 

in rainfall also often means increase in the amount of 

loading of nutrients, and organic and inorganic pollu-

tants. This could be harmful especially to marine life 

that is sensitive to even the slight increase in the 

amount of nutrients and pollution in sea water.  

According to the above global climate change scenari-

os, sea level rise forecasts were made.  

4.4 Scenario Framework 

According to the outcomes of the above assessment, 

an initial two-axis scenario framework was developed 

for the MBSDMP. In doing so, the project team fo-

cused on the potential variation in socioeconomic con-

FIGURE 6: NORMALIZED PATTERN OF SLR FOR RCP4.5 FROM SLANGEN ET AL. (2014) FIGURE 7: GMSL ANOMALY RELATIVE TO 1986-2005 (M) (GOODWIN ET AL, 2018) 



social support to implement a wide range of solutions 

to address these, with a preference for nature-based 

solutions. 

Nevertheless, many climate change impacts were al-

ready locked-in to the system due to the continued 

global emission of greenhouse gases during the twenti-

eth and beginning of the twentieth centuries. This has 

resulted in a temperature increase of 1.8°C by in 2040, 

which has seen the intensity of tropical typhoons 

steadily increase over this period. There is also an in-

crease in the set-up and wave height of storm surges 

during the monsoonal seasons. Absolute sea level has 

also risen marginally by 14cm in 2040, contributing to 

relative SLR, but the majority of coastal inundation im-

pacts have been caused by continued groundwater 

abstraction in the Manila Bay area. Growing awareness 

among the general population regarding subsidence 

has meant that both public and industry attitudes to-

wards groundwater abstraction have shifted dramati-

cally. There is broad support and financing available to 

cease further abstraction and put in place the neces-

sary policies and infrastructure to halt subsidence. 

According to the above narrative, the parameters pre-

sented in Table 2 have been used for each of the key 

uncertainties as scenario inputs to the policy analysis. 

Table 3 then summaries the effects of the scenario to 

each indicators. 

4.5 Scenario 1 

Together Rich 

This scenario is characterized by economic prosperity 

in combination with high levels of social inclusiveness. 

An emphasis on economic growth coupled with a 

shared commitment to address collective challenges 

has driven significant progress towards improving the 

quality of the Manila Bay area, both in terms of the bay 

itself and for the livelihoods of the communities within 

the catchment area (e.g. fishermen, communities in 

disaster-prone areas, etc.). The Manila Bay area has 

embraced the belief that it can both grow the pie and 

divide it more equitably. The principle of shared pros-

perity has led to reduced poverty and unemployment 

and high levels of social cohesion. This has resulted in 

broad public and private sector support for social 

housing, public transport, public health, public educa-

tion, public welfare services and the other foundations 

of an equitable society in all LGUs. Economic benefits 

are shared rather than being concentrated in a few 

powerful actors. Project and services financing and 

contractual arrangements facilitate this; whereby strict 

conditions are placed (and enforced) on private part-

ners and contractors; for example, in terms of project 

employment, social housing, and environmental pro-

tection requirements during project implementation, 

operation and maintenance. The increased prosperity 

has also meant the government has a greater capacity 

to fund and implement DRR, CCA and environmental 

protection activities including the enforcement of ter-

restrial and marine development controls, and enjoys 

the broad support of society in this regard. 

Filipino society has also moved towards a more socially 

and environmentally sustainable path. There is a re-

duction in the population growth rate in the long-term, 

whereby the population reaches its peak in 2060, be-

fore commencing a gradual decline. This long-term 

trend notwithstanding, the population in Manila Bay 

has increased by 28% by 2040 (as compared to 

2015). Given this growth, competition for space and 

housing within Manila Bay has continued, but there has 

been a transition towards investments in more medium

- and high-density housing. Land reclamations and oth-

er developments are implemented according to the 

precautionary principle and existing laws and regula-

tions. They proceed only in proven, ecologically sus-

tainable locations, when subjected to rigorous environ-

mental and social impact assessment, and if they miti-

gate all potential negative impacts. There is also broad 

recognition and support to improve the situation for 

informal settlements. Wherever possible, government 

agencies are willing to work in close partnership with 

these communities to improve their housing situation, 

either through mutually agreed relocation or formaliza-

tion and provision of basic services to the existing set-

tlements. 

The transition towards sustainability has resulted in 

increased public acceptance and support for environ-

mental protection and CCA measures. Public aware-

ness and attitudes towards the importance of ecosys-

tem protection and restoration to improve water quality 

in the bay has seen an increase in ecotourism, sustain-

able aquaculture practices and other legitimate uses of 

the bay. Biodiversity within the bay has recovered, and 

sustainable fishing has seen fish populations similarly 

recover. People also enjoy the bay for swimming and 

nature-based recreation. People and businesses are 

conscious of the connection between waste generation 

and conditions in the bay, and as such make a con-

scious effort to treat or dispose of their waste properly, 

with a preference for waste to energy and related solu-

tions. Public demands for wastewater sewerage or ef-

fective septage management facilities have increased. 

There is a growing acceptance of the important role 

DRR and CCA will play in dealing with the present and 

future impacts of climate change, and there is broad 
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TABLE 2. ‘TOGETHER RICH’ SCENARIO PARAMETERS USED AS REFERENCE CASE INPUTS TO THE SCENARIO ANALY-

SIS 

Key uncertainty Reference conditions 2022 2030 2040 

Economic performance National GDP Growth +28% +68% +125% 

Population growth Population in Manila Bay Area 

% change in comparison to 2015 base case 

+10% +22% +32% 

Climate change Change in Temperature +0.9°C +0.9°C +1.8°C 

Change in Precipitation  +300mm-1 +300mm-1  +300mm-1  

Sea level Rise +3cm +8cm +14cm 

Land subsidence Subsidence 

cm change in comparison to 2015 base case 

+35cm +75cm +125cm 
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TABLE 3. SUMMARY OF SCENARIO 1 VIS-À-VIS EACH KEY INDICATORS 

No Key Indicators Effects to Key Indicators 

1 Pollution load of 

BOD entering Ma-

nila Bay in million 

More than 95% of the annual BOD load will be diverted and will be treated in a number of de-

centralized STPs in the Manila Bay region including those coming from new growth centers 

where improved sewerage infrastructures were put in place. 

2 Percentage of 

Manila Bay moni-

toring stations that 

meet the SB 

guideline value for 

fecal coliform 

With the ‘capture-all’ strategy on wastewater management and with the relocation of informal 

settlers and illegal structures along beach and coastal areas, improvement on the water quality 

of Manila Bay in terms of pathogens and organic pollutants is expected.  All monitoring stations 

along bathing areas and discharge outfalls will have fecal coliform concentrations lower than 

the Class SB guideline value (< 100 MPN/100 ml). 

3 Pollution load of 

PO4 entering Ma-

nila Bay in million 

tons 

With the construction of new STPs and upgrading of existing facilities fitted with biological nutri-

ent removal (BNR) capabilities, phosphates from domestic and commercial discharges will be 

drastically reduced.  With the advance wastewater treatment and resource recovery technolo-

gies, phosphates from wastes will be recovered and converted to bio-polymers.  Phosphates in 

waterways leading to Manila Bay are also reduced with the shift to less-phosphate based ferti-

lizers in agricultural areas and the phasing out of phosphates in detergents. 

4 Number of people 

exposed to flood-

ing 

887,231 for 2022 

1,795,562 for 2030 

3,117,738 for 2040 

The number of people exposed to flooding will continue to increase due to population and the 

inertia in creating a policy and institutional setting that facilitate substantial reduction of hazards 

through infrastructural and other measures, and in reducing further increase in population in 

5 Area of Protected-

Natural Habitat 

(Intertidal Mudflat, 

Mangrove, Coral) 

in hectares 

SSP: In this scenario, pressure on important coastal habitat is released both by a relatively 

small population and reduced resource extraction. The economy in this scenario is not re-

source dependent and thus, pressure on the environment is significantly reduced or even pos-

sibly arrested. As such, habitat area increases significantly through time. 

Sea level rise and land subsidence:  Sea level rise at the magnitude predicted combined with 

land subsidence affecting approximately 40% of the northern coastline of Manila Bay is ex-

pected to slightly increase intertidal mudflats and mangroves. However, this increase will be 

limited to certain part of the coast. It is predicted that this will cause a slight increase in coastal 

habitat through time. 

Increased temperature: In Manila Bay, increased temperature will impact coral reefs. The 

effect is predicted to be consistent across different scenarios. The hard coralline struc-

ture will not erode in the period of study and hence there is no expected decline in ar-

ea covered by coral reefs. However, habitat complexity brought about by partial coral 

mortality will be affected. As such, an almost negligible decline in coralline areas is re-

flected across scenarios. 

Increased precipitation: Extreme precipitation will benefit mangrove stands in the coast of Ma-

nila Bay and in this scenario, the impact will be positive. However, from 2019 to 2022, the im-

pact will remain negligible. After 2022, improvement in area covered by these habitats is pre-

dicted to improve albeit, slightly. 

6 Solid waste diver-

sion rate 

The 80% national target on waste diversion is achieved with a more developed solid waste 

management infrastructures including centralized MRFs and large-scale composting facilities.  

WTE projects will contribute to achieving the target by providing more incentives on diversion 

through resource recovery, recycling and re-use. 

7 Percentage en-

croachment of 

Informal settle-

ments in legal 

easement 

With GDP growth in 2022 higher by 44.7% from 2015 GDP value, and population increase at 

10% from 2015-2022; percentage of informal-settlement encroachment is only likely to in-

crease slightly by 2% over the 7 year-period (2015-2022), and will subsequently fall at 1% in 

2030, with a 16%-decline in 2040, from base year 2015. 

No Key Indicators Effects to Key Indicators 

8 Fish stock biomass  

in metric tons/km2 

  

SSP. Improved economic status, low population in the vicinity of the bay and social cohe-

sion are expected to translate to: (i) decreased coastal habitat destruction since illegal set-

tlement in coastal areas will be least preferred, and (ii) fishing pressure will decrease due to 

a decline in demand which is primarily driven by low population 

Overall, only a 50% improvement from the base value is expected since the plan area will 

remain part of the country’s economic center with increasing population. Furthermore, the 

Bay will continue to be one of the more important fishing grounds in the country. 

Sea level rise and land subsidence. Sea level rise at the magnitude predicted (0.03m to 

0.14m) combined with land subsidence (35cm to 135cm ) affecting approximately 40% of 

the northern coastline of Manila Bay is expected to increase available viable habitat for juve-

nile reef fish. This will cause a positive effect in standing stock biomass under this scenario. 

Increased temperature. Increasing temperature by 1degree in 21 years would result to 

mass coral mortality due to bleaching. This will entail the loss of reef associated fishes. 

However, since coral reefs are not the major habitat in the bay and are found only near the 

mouth of the bay where currents (flushing) are strong, the effect of bleaching will be more 

or less limited. Hence it is estimated that increased temperature will have a relatively small 

effect on overall standing stock biomass, impacting only reef associated fish. 

Increased precipitation. Although extreme precipitation causes fish larvae mortality, we ex-

pect that this would have a very minimal impact on standing stock biomass. Hence the 0% 

projection in 2022. However, as precipitation increases, run-off also increases impacting 

larvae sheltering in the shallow, near shore environment of the bay 

9 Poverty Incidence SSP 1 

2022    -0.22% change from base value (2015) 

2030    -0.42% change from base value 

2040    -0.65% change from base value 

  

High GDP growth, coupled with low poverty growth impact favourably on the overall welfare 

of the general populace; with regards to poverty incidence, it is reduced as more wealth is 

distributed with fewer people. 

 

Climate change + land subsidence   +0.1% increase in poverty incidence 

  

Based on related literature available, the impacts of climate change and land subsidence is 

income neutral, although the poor is most vulnerable as they are located to areas that are 

most prone to hazards. However, empirical evidence show that impacts, albeit a cause of 

concern, are not enough to reverse the effects of rapid economic growth, thus the assumed 

+0.1 constant in all scenarios to show how climate change+land subsidence can potentially 

slow-down the benefits of an expanding economy. 

10 Number of open 

dump sites 

With the strict implementation of RA 9003, all open dump sites will be closed and all con-

trolled dumps either be closed or be upgraded to engineered sanitary landfills. With the op-

eration of centralized and large-scale resource recovery facilities (i.e., WTE, composting 

facilities, RDF production and bio-digesters for food and other organic wastes), waste seg-

regation has been very successful across the region. 



the intensity of tropical typhoons steadily increase. 

There is also an increase in the set-up and wave height 

of storm surges during monsoonal seasons. Absolute 

sea level has also risen marginally by 14cm in 2040, 

contributing to relative SLR, but the majority of coastal 

inundation impacts continue to be caused by ground-

water abstractions in the Manila Bay area. There is in-

creasing awareness among the general population 

about the connection between land subsidence and 

groundwater abstraction, such that popular opinion is 

mobilizing towards taking action to reduce its reliance 

on groundwater sources. 

According to the above narrative, the parameters pre-

sented in Table 4 have been used for each of the key 

uncertainties as scenario inputs to the policy analysis. 

Table 5 then summaries the effects of the scenario to 

each indicators. 

4.6 Scenario 2 

Middle Ground 

‘Middle ground’ is characterized by maintaining current 

economic trends in combination with moderate levels 

of social inclusiveness. As such, inequality and poverty 

are still present in the Manila Bay area; however, there 

is broad public support and government commitment 

to collectively tackling these challenges. By 2040 there 

has been a minor decline in economic growth, but the 

government maintains a small social welfare safety net 

to mitigate the worst of these impacts for those most 

affected. Economic opportunities persist and the emer-

gent middle class remains aspirational; however, the 

majority of economic benefits still flow to the wealthy 

few. Both the wealthy and the middle class either live 

or aspire to live in gated communities, while a signifi-

cant proportion of the population remains in informal 

settlements. The government is able to deliver to some 

degree public services and infrastructure including so-

cial housing, transport and education, but its capacity 

to do so effectively remains constrained. Financing for 

public services remains geared towards the private 

sector; however the government exerts some influence 

regarding the social and environmental constraints 

placed on these developments. The government main-

tains a broad, proactive policy towards DRR and CCA, 

but it remains beholden to private interests and inter-

national finance institutions in the implementation of 

many of these measures. 

Filipino society has also maintained its present levels of 

social and environmental sustainability. The population 

continues to grow, with this forecasted to peak in the 

long-term in 2080. By 2040, the population in the Ma-

nila Bay area is 35% larger than it was in 2015. Given 

this growth, competition for space and housing within 

the Manila Bay area remains high and Metro Manila 

continues to expand; however, more medium-density 

housing is starting to be developed. The government 

maintains a tough attitude towards crime, and some 

informal settlements are starting to receive basic ser-

vices provision or being relocated to locations of the 

government’s choosing. Land reclamation remains a 

viable alternative to augment the available land, with 

these developments permitted to proceed with some 

degree of environmental and social protection in place. 

Despite government wishes to the contrary and the ad-

hoc protection of any remaining habitats (e.g. man-

groves, mudflats), environmental conditions in the Ma-

nila Bay area have continued to decline. Although 

there is broad recognition that improper waste disposal 

and a surplus of nutrients has led to the deteriorating 

water quality, there is minimal autonomous uptake and 

implementation of measures to address these impacts. 

Improper waste disposal persists; however, there are 

increasingly greater opportunities for recycling which 

has begun to yield positive benefits. Wastewater man-

agement has kept pace with population growth, but 

overall coverage in the catchment has not increased. 

As such, biodiversity in the bay remains low and con-

tinues to be threatened through unsustainable fishing 

and aquaculture practices. It is still not considered safe 

to swim in bay waters. People are increasingly con-

cerned about the present and future impacts of climate 

change, and are increasingly looking towards the gov-

ernment to provide effective adaptation solutions to 

these challenges. Disaster preparedness has im-

proved, but the government nevertheless still lacks the 

capacity to adequately respond to disasters and relies 

on international largesse to reach all those affected. 

Climate change impacts have already started to mate-

rialize, largely as a result of the global emission of 

greenhouse gases during the twentieth and beginning 

of the twentieth centuries. This has resulted in a tem-

perature increase of 1.8°C by 2040, which has seen 
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TABLE 4. ‘MIDDLE GROUND’ SCENARIO PARAMETERS USED AS REFERENCE CASE INPUTS TO THE SCENARIO ANALY-

SIS 

Key uncertainty Reference conditions 2022 2030 2040 

Economic performance National GDP Growth +28% +64% +108% 

Population growth Population in Manila Bay Area 

% change in comparison to 2015 base case 

+12% +26% +39% 

Climate change Change in Temperature +0.9°C +0.9°C +1.8°C 

Change in Precipitation  +300mm-1 +300mm-1  +300mm-1  

Sea level Rise +3cm +8cm +14cm 

Land subsidence Subsidence 

cm change in comparison to 2015 base case 

+35cm +75cm +125cm 
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TABLE 5. SUMMARY OF SCENARIO 2 VIS-À-VIS EACH KEY INDICATORS 

No Key Indicators Effects to Key Indicators 

1 Pollution load of 

BOD entering Manila 

Bay in million tons 

The net BOD pollution load will continue to increase from 0.373 Mtons/year in 2015 to 0.5 

Mtons/year by 2050.  The pollution load in Metro Manila will decrease until 2040 with the com-

pletion of the concessionaires’ targets on sewerage and sanitation but will start to increase 

thereafter with no additional sewerage infrastructures put up. The pollution load coming from 

growth centers outside of Metro Manila will continue to increase which is expected to contrib-

ute more than 95% of the total pollution load of the entire Manila Bay region.  

2 Percentage of Ma-

nila Bay monitoring 

stations that meet 

the SB guideline val-

ue for fecal coliform 

Almost all of the Manila Bay monitoring stations will still fail the Class SB guideline for fecal 

coliform and with higher values being reported during summer months where coastal dilution 

is low.  Improvements on water quality in stations within Metro Manila areas will be occasional-

ly observed only during rainy months with the natural hydrologic flushing of coastal water.  

Deteriorated water quality conditions are expected in coastal areas near new growth centers 

and where relocation of informal settlers and illegal structures were not successfully imple-

mented.  

3 Pollution load of PO4 

entering Manila Bay 

in million tons 

Contribution on phosphate loading from areas outside of Metro Manila will continue to in-

crease from 75% in 2015 to almost 98% in 2050 posing bigger threat to aquatic life due to 

excessive nutrient content of coastal waters.  

4 Number of people 

exposed to flooding 

906,810 for 2022 

1,865,796 for 2030 

3,271,513 for 2040 

5 Area of Protected-

Natural Habitat 

(Intertidal Mudflat, 

Mangrove, Coral) in 

hectares 

SSP 

The current policy on habitat protection have yielded positive results but on a relatively small 

scale. For example, our analysis showed mangrove coverage in Manila Bay increasing from 

300 has to 400 has from 2015 to 2018. We predict that this current trend will be sustained 

and thus, a continued increase in critical habitats is expected in 2040 under this scenario. 

Sea level rise and land subsidence 

Sea level rise and land subsidence at the magnitudes predicted will impact viable coastal hab-

itat. However, in this scenario where social cohesion is relatively weak and population in the 

vicinity of the bay is increasing, sea level rise and land subsidence will put pressure on the 

increasing shallow water habitats. The effect, as previously mentioned, will remain minimal. 

Increased temperature 

As previously mentioned, the magnitude of impact of increasing temperature will be consistent 

across scenarios. The most impacted will be the coral reefs. 

Increased precipitation 

In this scenario, increasing precipitation will result to a relatively higher flux of freshwater to 

coastal waters affecting primary production and physical composition of shallow mudflats. 

Hence, a slight decrease in coverage of viable habitat is expected under this scenario.  

6 Solid waste diversion 

rate 

The capacities of sanitary landfills will not be able to serve the projected volume of solid 

wastes (including residuals) for disposal in 2030 since no new sanitary landfills were con-

structed.  The % diversion rate of 80% by 2022 will not be met as segregation and recovery of 

wastes at the household and LGU levels remained passive. Operation of few WTEs contrib-

utes to higher diversion rates in Metro Manila.  

7 Percentage en-

croachment of Infor-

mal settlements in 

legal easement 

With GDP growth in 2022 higher by 44.4% from 2015 GDP value, and population increase at 

11% from 2015-2022; percentage of informal settlement encroachment is likely to increase by 

3% over the 7 year-period (2015-2022), and will continue to increase by 4% over the 15-year 

period (2015-2030). Encroachment will however decline by 2% in 2040, from base year 2015 

due to combined increase in GDP over the years.  

No Key Indicators Effects to Key Indicators 

8 Fish stock biomass  

in metric tons/km2 

  

SSP 

Fish catch and value is expected to remaine generally consistent from 2009 to 2013. Alt-

hough a slight decrease was observed from 2013 to 2014, it is believed that under this sce-

nario, fish standing stock biomass will increase, albeit slightly, in the next 21 years. This slight 

positive increase is attributed primarily to infrastructure projects, capacity building undertak-

ings, and projects related to water quality improvement. Some of these projects are already 

being implemented and some are underway and will be soon implemented. Hence, a 4% to 

5% increase is expected from 2022 to 2040. However, the predicted increase in population 

within the vicinity of the bay is expected to negatively impact the positive effects of fisheries 

programs resulting in a minimal increase in standing stock biomass. 

Sea level rise and land subsidence 

Sea level rise and land subsidence at the magnitudes predicted will have minimal impact on 

standing stock biomass. However, in this scenario where social cohesion is relatively weak 

and population in the vicinity of the bay is increasing, sea level rise and land subsidence will 

put pressure on shallow water habitats which will reduce foraging and refuge areas of several 

commercially important fish species. The effect, as previously mentioned, will remain minimal. 

Increased temperature 

It is important to note that in the 2016 bleaching event, less than 5% of hard corals bleached. 

Hence in this scenario, increased SST will bring about minimal change in coral community 

structure and thus, will cause only minimal change in standing stock biomass of reef associat-

ed fish. 

Increased precipitation 

In this scenario, increasing precipitation will result to a relatively higher flux of freshwater to 

coastal waters affecting primary production and foraging behavior of fish larvae. Hence, a 

higher magnitude of decrease is expected in this scenario.  

9 Poverty Incidence SSP 2 

2022    -0.20% change from base value (2015) 

2030    -0.36% change from base value 

2040    -0.51% change from base value 

 

Moderate GDP growth, coupled with moderate poverty growth reduces poverty incidence 

with a little less aggressiveness as in SSP1  

 

Climate change + land subsidence   +0.1% increase in poverty incidence 

10 Number of open 

dump sites 

Some  of the existing dump sites will be closed and converted into controlled disposal facili-

ties by 2022.  With no additional SLF capacities provided, open dumps will still proliferate es-

pecially in areas where collection infrastructures are limited.    



of the twentieth centuries. This has resulted in a tem-

perature increase of 1.8°C by 2040, which has seen 

the intensity of tropical typhoons steadily increase. 

There is also an increase in the set-up and wave height 

of storm surges during monsoonal seasons. Absolute 

sea level has also risen marginally by 14cm in 2040, 

contributing to relative SLR, but the majority of coastal 

inundation impacts continue to be caused by ground-

water abstraction in the Manila Bay area. There is little 

awareness among the general population about the 

connection between land subsidence and groundwater 

abstraction. Neither is there any financing available to 

put in place the necessary infrastructure to do anything 

about it. This means that both public and industry ab-

straction continues unabated, with little appetite for 

change. 

According to the above narrative, the parameters pre-

sented in Table 6 have been used for each of the key 

uncertainties as scenario inputs to the policy analysis. 

Table 7 then summaries the effects of the scenario to 

each indicators. 

4.7 Scenario 3 

Stagnation 

The ‘Stagnation’ scenario is characterized by economic 

decline in combination with low levels of social inclu-

siveness. As a consequence, the Manila Bay area has 

fragmented into factions marked by extreme inequality. 

Trust between people is low and resources are scarce, 

making this a high-stress, low-satisfaction way of life 

for all. The Manila Bay area has become a place of de-

clining economic opportunity, where the majority of 

people now work in the informal economy. Small pock-

ets of wealth in highly manicured, (privately) protected 

neighborhoods are increasingly surrounded by slums. 

Any economic benefits flow to a few powerful actors 

who have become increasingly wealthier; however, 

even their capacity for investment is severely con-

strained. Concentrated wealth has led to an increase in 

poverty and unemployment, with low levels of social 

cohesion. There is negligible government capacity to 

deliver public services like social housing, transport, 

education and welfare, and the private sector no longer 

has access to sufficient capital to fill the gap. Wherever 

investments are possible, their financing and contrac-

tual terms are skewed heavily towards the interests of 

the (few) private investors, typically at the expense of 

environmental and social protections. Reduced pros-

perity has also meant that the government has no ca-

pacity to fund and implement DRR and CCA measures, 

such that there is an exclusive reliance on (insufficient) 

international development financing to contend with the 

growing disaster threats. 

Filipino society has also moved towards a less socially 

and environmentally sustainable path. Population 

growth has continued unchecked, with this forecasted 

to continue in the long-term. By 2040, the population in 

the Manila Bay area is 50% larger than it was in 2015. 

Given this growth, competition for space and housing 

within the Manila Bay area has become intense; and 

urban sprawl has accelerated through the construction 

of freestanding single dwellings in slum areas. Public 

parks and other public spaces have largely become 

shanty towns. Crime and corruption is common, and 

the government sporadically attempts to remove infor-

mal settlements through (largely ineffective) forced 

eviction. The challenging investment climate means 

there is little financing available to fund land reclama-

tion or developments to relieve these pressures, yet 

when developments do occur, they typically proceed 

with little regard for their social, ecological, or water 

quality implications. 

Consequently, environmental conditions in the Manila 

Bay area have declined considerably. There is little 

public awareness regarding personal behavior and 

conditions in the bay. Improper waste disposal is wide-

spread, due to insufficient waste management ser-

vices. Most waste either decays or is burned locally. 

Wastewater services have not kept pace with popula-

tion growth, such that overall coverage has declined. 

Biodiversity within the bay has plummeted, and ram-

pant over-fishing has all but completely depleted fish 

stocks. Aquaculture is no longer viable, as the declin-

ing water quality has facilitated high levels of cultured 

organism mortality. People cannot safely use the bay 

for recreation (e.g. swimming) due to its negative 

health impacts. People are also concerned about both 

the present and future impacts of climate change, but 

misinformation on its causes and impacts predominate. 

Vulnerable households and communities are left to 

fend for themselves, and implement inexpensive rudi-

mentary localized structural solutions if they can mus-

ter the available resources. 

Climate change impacts have already started to mate-

rialize, largely as a result of the global emission of 

greenhouse gases during the twentieth and beginning 
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TABLE 6. ‘STAGNATION’ SCENARIO PARAMETERS USED AS REFERENCE CASE INPUTS TO THE SCENARIO ANALYSIS 

Key uncertainty Reference conditions 2022 2030 2040 

Economic performance National GDP Growth +28% +62% +94% 

Population growth Population in Manila Bay Area 

% change in comparison to 2015 base case 

+14% +33% +52% 

Climate change Change in Temperature +0.9°C +0.9°C +1.8°C 

Change in Precipitation  +300mm-1 +300mm-1  +300mm-1  

Sea level Rise +3cm +8cm +14cm 

Land subsidence Subsidence 

cm change in comparison to 2015 base case 

+35cm +75cm +125cm 



TABLE 7. SUMMARY OF SCENARIO 3 VIS-À-VIS EACH KEY INDICATORS 

No Key Indicators Effects to Key Indicators 

1 Pollution load of 
BOD entering Manila 
Bay in million tons 

The 0.373 Mtons BOD pollution load per year in 2015 will continue to increase to 0.5Mtons 
BOD/year by the end of 2030 with the failure of the concessionaires to fully sewer Metro Manila.  
About 30% of the BOD pollution load will come from Metro Manila with 70% coming from the 
rest of the region where several highly urbanized centers have developed.  

2 Percentage of Manila 
Bay monitoring sta-
tions that meet the 
SB guideline value for 
fecal coliform 

Water quality in ALL monitoring stations along the coastal areas will continue to deteriorate and 
will have fecal coliform levels in hundreds of millions exceeding Class SB guideline. Swimming in 
the bay water will continue to be hazardous and a dangerous public health hazard. Several 
pockets of coastal areas will continue to experience septic conditions due to accumulated sludg-
es and toxic materials.  

3 Pollution load of PO4 
entering Manila Bay 
in million tons 

Phosphates from sewage, agricultural runoffs and other commercial and industrial activities will 
continuously increase from 0.03Mtons in 2015 to 0.08Mtons per year in 2030 due to lack of ap-
propriate measures and policy intervention on excessive nutrients both in discharges and in 
bodies of water.  

4 Number of people 
exposed to flooding 

1,541,878 for 2022 
3,133,623 for 2030 
4,323,020 for 2040 

5 Area of Protected-
Natural Habitat 
(Intertidal Mudflat, 
Mangrove, Coral) in 
hectares 

SSP 
In the poor and fragmented scenario, increasing population and a wideining wealth gap is pre-
dicted to increase pressure on the environment. The economy is expected to be more depend-
ent on resource extraction. Hence, a dramatic decrease in coastal habitats and its associated 
resource is expected to be significant and increasing through the years. 
Sea level rise and land subsidence 
Sea level rise and land subsidence will increase shallow water habitats in the northern section of 
the bay. Without a robust economy, protection from water inundation is not possible. Hence, 
mudflats will increase in coverage. However, whatever is gained from water inundation, urban 
sprawl and increased pollution will negate the viability of these habitats as effective refuge and 
foraging areas. 
Increased temperature 
As previously mentioned, the magnitude of impact of increasing temperature will be consistent 
across scenarios. The impact of an increased sea surface temperature will primarily manifest on 
coral reefs. 
Increased precipitation 
Increased precipitation under this scenario will cause a consistent decline in coverage of viable 
habitats. Increased run-off will result to a relatively more intense smothering of low relief habi-
tats near river mouths.  

6 Solid waste diversion 
rate 

Solid waste diversion rate will further decrease from the 46% baseline in 2015 with the lack of 
recycling infrastructures and continued public apathy and weak enforcement of solid waste reg-
ulations on proper ecological solid waste management. Solid wastes disposal in small water 
bodies like in creeks and esteros will continue and tons of garbage will be accumulating in 
pumping stations rendering them useless. Solid wastes along waterways will continue to be a 
major cause of flooding with increasing health risks associated with sewage-contaminated flood 
waters.  

No Key Indicators Effects to Key Indicators 

7 Percentage en-
croachment of Infor-
mal settlements in 
legal easement 

Even with GDP growth in 2022 expected to be higher by 44.1%, and in 2030 by 102.2%, and in 
2040 by 181.4% respectively, percentage of informal settlement encroachment is still likely to 
increase by 5% over the 7 year-period (2015-2022), and will still increase by 10% in 2030. En-
croachment will likewise continue to increase by 15% in 2040, from base year 2015, largely due 
to the continuous rate of increase in population.  

8 Fish stock biomass  in 
metric tons/km

2
 

  

SSP 
In the poor and fragmented scenario, it is predicted that the population in Manila Bay will in-
crease significantly, encroaching more on important coastal habitats that serve as nursery areas, 
feeding and spawning grounds to a suite of commercially important fish in Manila Bay. The ob-
served decline in fish stock biomass will manifest strongly from 2022 to 2040 where population 
and demand for fish is expected to be at full swing while viable supporting nursery habitats are 
predicted to have disappeared. 
Sea level rise and land subsidence 
Consistent with middle scenario, sea level rise and land subsidence at the magnitude predicted 
will have minimal impact in standing stock biomass. However in this poor and fragmented sce-
nario, sea level rise will create additional shallow water habitats due to water inundation. The 
increase in habitat area, particularly in the northern section of the bay is however, expected to 
be negated by urban sprawl and pollution. Hence, the magnitude of change is predicted to be 
increasingly negative from 2022 to 2040. 
Increased temperature 
Overall decline in ecosystem resistance and resiliency is expected to be enhanced by the syner-
gistic effects of both natural and anthropogenic stressors. The predicted loss of ecological func-
tion of habitats in this scenario will affect the life history stages of commercially important fishes 
resulting in a noticeable decline in standing stock biomass in the long term. 
Increased precipitation 
In this scenario, the effect of precipitation will be enhanced. Run-off will be enhanced especially 
since environmental controls and urban sprawl are expected to increase pollution and sediment 
loads impacting the coastal habitat where juvenile fish aggregate. 

9 Poverty Incidence SSP 3 
2022    -0.18% change from base value (2015) 
2030    -0.28% change from base value 
2040    -0.34% change from base value 
 
Reduction in poverty incidence is lowest in the third scenario, however, given the current pro-
grams of the government that alleviates poverty, there is still expected decline, although slower, 
in the number of families below poverty line. 
  
Climate change + land subsidence   +0.1% increase in poverty incidence 

10 Number of open 
dump sites 

With hardly any enforcement, the number of operating open dumpsites will continue to in-
crease especially in new growth areas outside Metro Manila where there are limited solid waste 
management facilities and urban development has caused the increase of population and eco-
nomic activity and as a consequence, an increase in solid wastes to be managed . 

28 
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the concessionaires’ targets on sewerage and sanita-

tion will push thru in the same year. An increase is pro-

jected beyond 2040 however, especially if growth cen-

ters outside of Metro Manila continue to increase. Pol-

lution of Manila Bay will persist or more likely worsen if 

the concessionaire’s targets are not met and urban 

developments are not controlled. 

 

5.2 Indicator 2: Manila Bay meet-

ing SB guideline value for fecal 

coliform 

High values of coliforms were 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 com-

munities especially during flood events where sewage-

contaminated river water overflows to streets.   

In 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 sta-

tion in Makati City along Pasig River. All stations also 

exceeded the fecal coliform guideline for Class C and 

SB. Highest fecal coliform was measured in Guadalupe 

Viejo station. 

In Laguna Lake, all the stations have fecal coliform that 

is below the 200 MPN/100 mL guideline for Class C. It 

was observed that the measured fecal coliform de-

creased from 2009 to 2016. All tributary rivers draining 

to Laguna Lake exceeded the guideline for total and 

fecal coliform with Tunasan River registering the high-

est fecal coliform reading.  

All the watersheds exceeded the guideline 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. 

All the 14 coastal beach monitoring stations contain 

The Reference Case presents the future projections of 

the Manila Bay Area in terms of the key indicators. In 

undertaking the future projecting, the three (3) scenari-

os earlier mentioned were used and applied over the 

Master Plan timeframe of 2022, 2030, and 2040.  

With each narratives per indicators, future values of 

each indicator per period (i.e., 2022, 2030, 2040) and 

for each scenario were quantified while taking into con-

sideration the influence of current policies, plans, and 

PAPs (programs, activities, projects). These estimated  

future values for each indicator and in each scenario 

enables us to determine the desired targets towards 

achieving the Government’s commitments and target. 

These desired targets are also referred as “gaps”. 

5.1 Indicator 1: Pollution load of 

BOD entering Manila Bay 

The volume of domestic wastewater generated within 

the Manila Bay Region was estimated and projected 

until 2050. It is assumed that 80% of the water con-

sumed per capita was converted to wastewater. It is 

also assumed that the population living in urban areas 

has a unit consumption rate of 160 lpcd while 80 lpcd 

for those living in rural areas. It was estimated that 3.1 

Million cubic meter of wastewater is being generated 

per day in the MBR in 2018 wherein almost 42% is 

from Metro Manila.  

The volume of wastewater generated depends on the 

population living in the area, activities and the charac-

teristics 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. In general, as incomes increase, consump-

tion goes up and so does waste generation. 

Mass pollution loads in terms of the biological oxygen 

demand (BOD) from major wastewater discharges in 

the Manila Bay were estimated. The major sources 

considered were from domestic, agricultural and indus-

trial. Total BOD pollution loads generated and dis-

charged from these sources were computed per prov-

ince within the Manila Bay Region and projected for 

2022, 2030, 2040 and 2050. 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.7  

For the population that is covered by a sewerage sys-

tem, reduction of 95% was assumed. Maynilad and 

Manila Water offer sewerage treatment services to its 

water customers. The population with sewer connec-

tions were projected based on the target percentage 

sewer coverage of the two water concessionaires in 

their service areas. By 2037, 100% sewer coverage is 

aimed by both the sewerage service providers. 

The computed net BOD pollution load is the amount of 

the pollutants received by the environment from do-

mestic wastewater, considering the treatments prior to 

the discharge. The figures used are based on net BOD 

pollution load of provinces in MBR. The estimated an-

nual BOD load discharged from domestic wastewater 

in 2018 is 371,935 MT/year. With the existing sewage 

treatment facilities in the region, about 13% of the 

BOD load was reduced in the same year. Total net 

BOD load estimates in 2030, 2040 and 2050 are 352, 

262 MT/year, 409,693 MT/yr and 499,786 MT/yr, re-

spectively.  

ANALYSIS AND PROJECTIONS 

Projections show that BOD pollution load entering Ma-

nila Bay will increase from 2015 to 2040 for all scenari-

os, considering that volume of domestic wastewater 

increases proportionally with population. A lower in-

crease for Scenario 1 and a higher spike in BOD load 

for Scenario 3 can be observed in the trends. Such 

pattern is expected if the assumptions per scenario 

become a reality or at least close to it. For instance, 

Scenario 1 that has a prosperous economy and highly 

participative and inclusive-oriented government also 

has the necessary resources to construct and install 

more sewage treatment facilities, therefore eliminating 

more than 95% of BOD pollution load generated by 

MBR.   

Scenario 2 closely follows Scenario 1, with less than 

0.1 Mtons/yr difference in 2040, if the completion of 

5 Reference Case 
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 high level of fecal and total coliform exceeding the 

guideline. The stations in NCR were observed to have 

the highest measured coliforms. This indicates that the 

beaches and coastal areas are not safe for human 

contact. 

ANALYSIS AND PROJECTIONS 

With the three (3) scenarios and over the period of 

2022, 2030, and 2040, and with business-as-usual, it 

is projected that the state of Manila Bay will worsen 

and amongst the indicators are the increasing number 

of monitoring stations not meeting SB guidelines value 

for fecal coliform. 

5.3 Indicator 3: Pollution load of 

PO4 entering Manila Bay 

Phosphate (PO4) is an essential compound for plant 

growth and proliferation. Commonly found in fertilizers 

and detergents, PO4 carried to rivers and creeks pro-

motes algal bloom and eutrophication, endangers 

aquatic life, and eventually kills bodies of water. Hence, 

PO4 load entering Manila Bay is identified as crucial 

and included in the list of indicators. 

The phosphate pollution load entering Manila Bay from 

domestic wastewater was computed based on the 

population. For total phosphorus, waste production 

rate used was 1.5 g TP/capita/day for grey water and 

0.8 g TP/capita/day for blackwater. Computations 

show that Metro Manila is the highest generator of the 

TP in MBR. This is expected due to direct correlation of 

pollution load generation and population. The more 

urbanized the area, the greater the pollution load gen-

eration.  In 2018, it was estimated that the annual TP 

load discharged from domestic wastewater is 30,100 

MT/year. With the existing sewage treatment facilities 

in MBR, about 8% of the TP load generated were re-

duced. 

ANALYSIS AND PROJECTIONS 

Increase in population and subsequent urbanization of 

areas outside Metro Manila will increase PO4 pollutant 

load entering Manila Bay. This reflects the increasing 

trend for all scenarios as shown in the graph. Lower 

PO4 load despite urban developments and population 

growth is a possible outcome for Scenario 1, where 

people and the government are more committed to 

environmental responsibility, resources conservation 

and preservation, and sustainable development. Pollu-

tion is reduced if not eliminated from the very source 

by using less-phosphate based agricultural inputs if not 

choosing organic farming, and phasing out of phos-

phates in detergents. A strong economy can also back 

the construction of more STPs, upgrade of existing 

ones, and adoption of advanced technologies in 

wastewater treatment and PO4 recovery for bio-

polymer production. 

Scenario 2 applies the “business as usual” scheme, 

which includes the targets of concessionaires. A high 

decrease of TP load from Metro Manila is expected 

starting 2030   if the sewer coverage of 87% by 

Maynilad and 90% by Manila Water are met. This is 

reflected the curves for Scenarios 1 and 2, whose val-

ues are not too far from each other, especially in year 

2030. Areas outside of Metro Manila will continue to 

contribute in PO4 loading, resulting to increase of PO4 

levels in Manila Bay from 75% in 2015 to almost 98% 

in 2050.  

A larger population increases the demand for food pro-

duction. Food production can be increased by agricul-

tural extensification, which involves clearing of natural 

habitats and conversion to agricultural lands, and in-

tensification by increasing agricultural inputs, including 

phosphate-based fertilizers. A huge increase in popula-

tion coupled with lack of appropriate measures and 

policy intervention on excessive nutrients both in dis-

charges and in bodies of water will result to higher in-

crease in PO4 loading, which is represented by the 

trend of Scenario 3.  

5.4 Indicator 4: People Exposed to 

Flooding  

The ideal indicators of DRR/CCA are those related to 

the number of fatalities per 100,000 population, num-

ber of people injured per 100,000 population, number 

of people affected by disasters, total cost of damages 

to buildings, and the cost of economic losses. Howev-

er, to be useful datasets for these indicators for the 

base year (2015) must be available and the tools for 

estimating the future values of the indicators as influ-

enced by future scenarios of socio-demography and 

climate change, and by current and prospective PAPs 

must exist. Based on data collection conducted, da-

tasets for the above indicators for 2015 were not avail-

able from the LGUs nor from OCD-NDRRMC. This 

makes it difficult if not impossible to project its values 

for the future time periods of 2022, 2030 and 2040 that 

are needed for the evaluation of the worthiness of po-

tential strategies to achieve the targets for DRR/CCA. 

On the other hand, the estimates of the number of peo-

ple exposed to flooding in 2015 and in 2022, 2030 and 

2040 can be decently generated based on population 

estimates and the map of potential sea level rise and 

land subsidence for the different years mentioned. In 

view of this, the number of people exposed to flooding 

was chosen as the indicator for DRR/CCA. The popula-

tion maps and the projected inundation maps due to 

combined sea level rise and land subsidence FOR 

2022, 2030 and 2040 are shown below. 

ANALYSIS AND PROJECTIONS 

The number of people exposed to flooding is projected 

to increase in all scenarios with the lowest increase in 

Scenario 1 from 0.52M in 2015 to 1,353,592 in 2040 

for Scenario 2 from 0.52M in 2015 to 2.9M in 2040 

while under Scenario 3, from 0.52M in 2015 to 3.4M in 

2040 (Figure 6). The increase in the number of people 

exposed to flooding in the coastal LGUs is projected 

due to the inadequacy of flood protection structures 

currently in place. Coastal LGUs in Bulacan and Pam-

panga had built structures along the coast for protec-

tion against coastal flooding and storm surge. However 

these structures are inadequate and poorly main-

tained. In addition, most coastal LGUs don’t have an 

updated CLUPs with LCCAP and DRRMP to provide 

guidance and system in reducing risks associated with 

disasters such as flooding. This is further being exacer-

bated by the ongoing sea level rise and land subsid-

ence. Given these conditions and the expected contin-

uing growth of population, the number of people ex-

posed to flooding is likely to increase up to 2040. 

5.5 Indicator 5: Area of Protected 

Natural Habitat in Hectares 

Habitat area has been a widely used indicator for eco-

system health. However, the productivity and location 

of these habitats has exposed them to overexploitation. 

Under the parameters used to characterize different 
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ANALYSIS AND PROJECTIONS 

A strong economy in Scenario 1 has the capacity to 

provide for projects and programs that will help 

achieve the 80% national target on waste diversion  

through putting up of more developed solid waste man-

agement infrastructures including centralized MRFs 

and large-scale composting facilities.  WTE projects will 

contribute to achieving the target by providing more 

incentives on diversion through resource recovery, re-

cycling and re-use.  

For business as usual, the current number and capaci-

ty of sanitary landfills will not be enough to serve the 

projected volume of solid wastes (including residuals) 

for disposal in 2030, especially since no new sanitary 

landfills were constructed. Passive attitude towards 

segregation and recovery of wastes at the household 

and LGUs pushes the government back from hitting 

the targeted % diversion rate of 80% by 2022. Opera-

tion of few WTEs contributes to higher diversion rates 

in Metro Manila. As the population balloons, solid 

wastes generated also increases, thus underlining the 

need for stronger enforcement of programs and poli-

cies in proper waste management, and more construc-

tion of waste management facilities. If lack of both 

commitment and infrastructure combines with the eco-

nomic and demographic setup of Scenario 3, solid 

waste diversion rate might even drop from the 46% 

baseline of 2015. 

5.7 Indicator 7: Encroachment of 

Informal Settlements in Legal 

Easement 

Increased encroachment in legal easements has ex-

posed vulnerable Informal Settlement communities to 

the impacts of climate change. Most of them are 

threatened by natural and/or manmade hazards. Infor-

mal Settlements refer to a wide range of residential 

areas formed of communities housed in self-

constructed shelters that are perceived as informal on 

the basis of their legal status, their physical conditions 

or both. To define the environmental impacts of living in 

informal settlements on residents, it must be noticed 

that the majority of the threats are related to location 

where housing or services are inadequate, and resi-

dential dwellings and facilities should not be located 

scenarios, the area covered by natural habitats is dic-

tated more by population growth and economic perfor-

mance rather than climate change, at least for the peri-

od considered in the analysis. Nonetheless, climate 

change is still perceived to have an effect on the area 

covered by natural habitats. 

ANALYSIS AND PROJECTIONS 

In the first scenario where economic prosperity is 

achieved together with high levels of social inclusive-

ness, critical habitats will increase in cover. In this situ-

ation, economic growth is tied with the communities’ 

collective intent of addressing the challenges towards 

improving the quality in the Manila Bay area, which 

entails the continuous protection of natural habitats 

over time. As is in this scenario, poverty and unemploy-

ment is reduced, and economic benefits shared. The 

economy in this scenario is not resource dependent, 

hence, environmental pressures brought about by 

overfishing and poor solid waste management in 

coastal communities is reduced or even arrested.  

There is also a reduction in population growth rate, and 

increased government support to improving the hous-

ing situation of informal settlements. This translates to 

less areas of natural habitats converted into residential 

areas. There is also the possibility of rehabilitating the 

area after a mutually agreed relocation. The height-

ened support from the general population to cease fur-

ther groundwater abstraction would eventually put a 

stop on land subsidence and hopefully restore the in-

tegrity of the coasts. This scenario also illustrates the 

government’s increased capacity to fund and imple-

ment DRR, CCA, and environmental protection activi-

ties. Consequently, disaster risk and the adverse ef-

fects of climate change would be mitigated, and the 

communities would be better equipped with the 

knowledge and tools to support ecosystem protection.  

Under the second scenario, or the Middle Ground/ 

Business as Usual scenario, population continues to 

increase and the current economic trends are main-

tained resulting in moderate levels of social inclusive-

ness. Although inequality and poverty remain, strate-

gies have been identified and programs are being im-

plemented to address these problems. Cross cutting 

action plans are more or less in place and ready to be 

implemented. This includes strategies that pertain to 

protected area establishment; capacity building; base-

line community assessment monitoring; rehabilitation 

and conservation programs; and, development of sus-

tainable ecotourism and the promotion of green tour-

ism. All these efforts contribute to an increase in pro-

tected area coverage through time. However, com-

pared to Scenario 1, the growth in area covered by 

protected areas is slow.  

Lastly, in the Broke and Fragmented scenario, eco-

nomic decline combined with low levels of social inclu-

siveness is predicted to yield a significant reduction in 

critical marine habitats after 2022. Under this scenario, 

extreme inequality driven by poverty and unemploy-

ment in the Manila Bay will further increase environ-

mental pressure negatively impacting natural habitats. 

Under these conditions, the economy is expected to be 

more dependent on resource extraction, which will 

lead to a dramatic decrease in coastal habitats beyond 

2022. The dramatic decline in critical habitat area cov-

erage under this scenario should serve as a warning on 

the need to immediately conserve and protect the nat-

ural habitats of Manila Bay. 

5.6 Indicator 6: Solid Waste  

Diversion Rate 

The figures are derived from the total MSW generation 

estimates by province and the combined share of bio-

degradable and recyclable materials (i.e., 80.09%) in 

the overall MSW composition in the Philippines. 

Based on the report in Philippine Development Plan for 

2017 to 2022, the waste diversion rate (or the percent-

age of MSW diverted out of the total generation) for the 

baseline year of 2015 is at 48% for LGUs in Metro Ma-

nila and 46% for LGUs outside 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 recovery, which may be unreal-

istic. 

The  estimated amount of MSW (tonnes/day) for dis-

posal (i.e., residual and special wastes) in the MBR for 

years 2022, 2030, and 2040 are 5,729, 6,479, 7,415, 

respectively. These figures are derived from the total 

MSW generation estimates and the combined share of 

residual and special materials (i.e., 19.91%) in the 

overall MSW composition in the Philippines. 
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 (e.g., in legal easements). 

Following the parameters used to characterize the dif-

ferent scenarios, the decrease and increase of en-

croachment of informal settlements in legal easements 

are assumed to be largely dictated by population 

growth and local economic performance. 

ANALYSIS AND PROJECTIONS 

From base year 2015, the percentage of encroach-

ment of Informal Settlements in legal easement is ex-

pected to increase by 2022 across all scenarios - 

SSP1, SSP2, and SSP3 by 2%, 3%, and 5% respec-

tively.  

Under Scenario 1, encroachment is expected to de-

crease by 1% in 2030 largely due to economic perfor-

mance. By 2040, it will continue to decrease by 16%. 

The first scenario is characterized by economic pros-

perity, with high level of social cohesion, a reduction in 

population growth rate, and an increased government 

support to improving the housing situation of informal 

settlements. 

Under Scenario 2 (SSP2), encroachment is expected 

to increase by 4% in 2030, and decrease by 2% in 

2040. The second scenario or the Middle Ground 

(Business As Usual) scenario, is characterized by a 

continuous increase in population, with current eco-

nomic trends maintained resulting to moderate social 

interconnection and condition. Although inequality and 

poverty remain, strategies have been identified and 

programs are being implemented to address these 

problems. 

Encroachment is likewise expected to increase by 10% 

in 2030 under Scenario 3. It will continue to increase 

by 15% in 2040. Scenario 3 characterized by econom-

ic decline in combination with low levels of social inclu-

siveness marked by extreme inequality. 

Informal Settlements and urban informality are serious 

but common problems in developing countries. There 

have been different policies, strategies and programs 

devised by governments to solve the urban housing 

problem which is the main breeding platform for Infor-

mal Settlements. These approaches include different 

programs, such as; public housing, sites and services, 

redevelopment, slum and area upgrading, among oth-

ers; but none of which could entirely address the envi-

ronmental challenges and housing needs on a bigger 

scale. A comprehensive approach to housing and ur-

ban development is warranted. 

5.8 Indicator 8: Fish Stock Biomass 

in metric tons/km2  

Manila Bay has been considered as one of the major 

fishing grounds in the Philippines. The bottom sub-

strate of the bay is classified as muddy, sandy and with 

limited distribution of coral reefs and coral communi-

ties. These habitats support both pelagic and demersal 

fishes (Bendano et al, 2017) which are commercially 

valuable and contribute significantly to the economic 

growth communities in Manila Bay. However in the cur-

rent setting (Scenario 2), the synergistic effect of over-

fishing and habitat degradation resulted to the signifi-

cant change in catch composition and the decrease in 

fish stock density and biomass within the bay (Santos 

2017). In response to this, management interventions 

were implemented to arrest the continued decline in 

fish stock biomass. Infrastructure projects, capacity 

building undertakings, water quality improvement, hab-

itat restoration and protection, and enforcement of fish-

ery laws have been positive influencing factors that 

sustained fish stock  at present and based on the mod-

el, until 2022. Beyond this, a slow decline in stock den-

sity is predicted under the current condition. This indi-

cates that current management interventions must be 

improved and expanded to at least balance the effect 

of population growth, overfishing and habitat destruc-

tion.   

ANALYSIS AND PROJECTIONS 

In the positive extreme All Rich and Faithful scenario 

(Scenario 1), improved economic status, slow popula-

tion growth and strong social cohesion in the plan area 

is projected to yield a continuous increase in fish densi-

ty until 2040. Under these conditions, habitat destruc-

tion is predicted to significantly decline since majority 

of the population has moved past a resource depend-

ent economy. Furthermore, the slow population growth 

is predicted to decrease the demand for fish and re-

duce fishing pressure. These, plus strict and consistent 

enforcement of fisheries laws is predicted to increase 

the fish stock  within Manila Bay. However, even under 

this scenario, the targeted 50% increase in stock den-

sity from the baseline value (0.48 tons/square value) 

could not be achieved by 2040. This is attributed pri-

marily to population increase and partly due to climate 

change.   

In contrast, under the Broke and Fragmented scenario 

(Scenario 3) fish stock biomass is predicted to significant-

ly drop beyond 2022. Population increase and poor econ-

omy will drive people to become more dependent on re-

source extraction activities and encroach on important 

coastal habitats that serve as nursery areas, feeding and 

spawning grounds to a suite of commercially important 

fish in Manila Bay. After 2022, the demand for fish is pre-

dicted to increase and reach full swing from 2030 to 

2040. In addition, the decline in ecosystem resistance 

and resilience in this scenario is expected to be enhanced 

by the synergistic effects of both natural and anthropo-

genic stressors. The predicted loss of habitat resilience in 

this scenario will affect life history stages of commercially 

important fishes further contributing to the increasingly 

negative trajectory of stock density from 2022 to 2040. It 

is clear from the discussion that population and economy 

play a stronger role in the fate of fish stocks than the com-

bined impacts brought about by climate change at least 

within the time period considered in the analysis.  

5.9 Indicator 9: Poverty Incidence 

Poverty incidence, at business-as-usual scenario is 

anticipated to decline because of current programs of 

the government targeting poverty. Population manage-

ment through RH Bill implementation is seen as an ef-

fective way of combatting the increasing number of 

poor population. The age structure in the country 

shows bigger reproductive age group than old popula-

tion, such that if the young population is not managed, 

dependent population is likely to grow faster than work-

ing age population. When that happens, economic 

gains are hindered and poverty continues. The RH Bill 

implementation aims to give couples access to family 

planning methods and allow them to plan when they 

want to have children so that they can either complete 

their education (which is otherwise stopped when 

young women have children) or seek higher education 

for better earning power and strengthened economic 

security. Short-to medium-term solutions are also be-

ing carried out. Conditional Cash Transfer (CCT) or the 

Pangtawid Pamilyang Pilipino Program (4Ps) provides 

cash grants to poor families directly via cash card if 

they fulfil certain health and education conditions. The 
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in temperature) and land subsidence, the possible ef-

fect is an increase by 0.1% to the predicted values. 

5.10 Indicator 10: Number of Open 

Dumpsites 

As of 2018, there are 52 open dumpsites and 16 con-

trolled 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. 

There are no recorded open dumpsites and controlled 

disposal facilities currently in operation in NCR (Metro 

Manila). 

ANALYSIS AND PROJECTIONS 

Open dumpsites will still proliferate in all scenarios, as 

shown in the graph, although Scenario 1 presents a 

lower rate of increase. It might be even possible to 

achieve the zero dumpsite target if strict implementa-

tion of RA 9003 and other policies that pertain to solid 

waste management will be carried out. The increase of 

open dumpsites is inevitable if lack of SLF capacities 

persists together with a steadily growing population.    

  

education grant is Php300 (US$6) per child per month 

conditioned on school attendance over 85%, and the 

health grant is Php500 (US$10) per household condi-

tioned on preventive health check‐ups. A household 

with three eligible children can receive Php900 per 

month which is already almost 10% of poverty thresh-

old. Education and good health ensure more robust 

earning power and productivity, which are basic to ad-

dressing poverty. 

ANALYSIS AND PROJECTIONS 

The rate of decline in poverty incidence, assuming cur-

rent programs are maintained, was thus estimated in 

the three scenarios of SSP1 (high GDP growth, low 

population growth --- or high GDP per capita), PSA-

SSP2 (moderate GDP growth, moderate population 

growth --- or moderate GDP per capita), and SSP3 

(low GDP growth, high population growth --- or low 

GDP per capita), the poverty incidence indicator for 

the plan area was projected. The forecast figures of the 

indicator benefitted from statistical analysis. First, the 

poverty indicators in 2015 for all 38 provinces in Luzon 

and four (4) NCR districts were collected, for a total of 

42 data points. Population per province was likewise 

obtained. As to the GDP, the PSA data is only limited 

to the regional level, that is the Gross Regional Domes-

tic Product or GRDP, although PSA pilot-testing in Pa-

lawan and Batanes is already planned to collect data at 

the provincial level, which will include, among others, 

the provincial GDP accounts. To overcome this con-

straint, the MBSDMP Team derived the provincial GDP 

by distributing the GRDP through ratio according to 

land area. This way, the GDP per capita per province 

was estimated. The growth rates were likewise derived. 

This is understandably a limited exercise, however, for 

the purpose of determining any relationship or depend-

ence between poverty indicator and GDP per capita for 

the strategy building, this was considered sufficient. 

Next, a correlation analysis produced results that point 

to the negative relationship between GDP per capita 

growth and poverty indicator – that is, the faster the 

GDP per capita growth is, the lower the poverty inci-

dence. Although the correlation coefficient of -0.207 is 

weak and not statistically significant, this provides a 

safe and intuitive indication that when more wealth is 

distributed to fewer people, there will be less poor. The 

correlation analysis also looked into possible depend-

ence between whether the province is coastal (with 

coastal towns and cities) or not (thus, landlocked). Re-

sults show that the poverty incidence tend to be higher 

in non-coastal or landlocked provinces, hinting that 

there may be more income opportunities in coastal 

provinces with the availability of both potential water-

based and non-water-based livelihood. The correlation 

between coastal and non-coastal (labeled “zone”) and 

poverty indicator showed a statistically significant op-

posite relationship which could merit further research. 

Moreover, poverty incidence also appears to be higher 

in areas that are not within the Manila Bay catchment.   

The correlation analysis only provided information as to 

whether there is dependence between poverty indica-

tor and GDP per capita growth. To understand the 

magnitude of the effect of one variable to another, 

cross-sectional regression analysis was conducted. 

The model attempted to predict poverty incidence as a 

function of GDP per capita growth rate, zone, and 

whether the province is part of the Manila Bay catch-

ment or not. Albeit the R2 is low (0.340) which sug-

gests a probably non-linear relationship, the model is 

statistically significant (p = 0.001), and show promise 

for further research. Results also show that, holding 

other things constant, for every 1 unit increase in the 

GDP per capita growth rate, poverty incidence is re-

duced by -0.239. 

Using the beta coefficient of the predictor GDP per 

capita growth, the poverty incidence indicator for the 

plan area was predicted for the three scenarios of vary-

ing GDP and population growth rates. It is predicted 

that poverty incidence will be following a downward 

trend in the ensuing years. However, the pace of re-

duction is most aggressive in SSP1 which is the ideal 

scenario of high GDP growth and low population 

growth. SSP1 forecast shows a moderate trend, mim-

icking the modest predictions of the PSA. Meanwhile, 

decline in poverty incidence is slowest in the SSP3 

scenario with low GDP growth and aggressively in-

creasing population. 

Adding the effects of climate change and land subsid-

ence increases the predicted values of poverty inci-

dence, or slows down the efforts in eradicating poverty. 

Calamities, whether natural or man-made impact 

greatly on the poor. Based on related literature on the 

impact of climate change (sea level rise and increase 

 



Nine (9) alternative measures focused to achieve a 

specific target were identified and are described  in 

succeeding sections.  Most of these measures none-

theless may also contribute to the achievement of oth-

er targets. It is expected that if these measures are 

fully funded and implemented all the desired targets will 

be fully and promptly achieved. However, the reality is 

that funds are usually limited and thoughtful planning 

and budgeting is required to get the best results possi-

ble. To do this various configurations of budget alloca-

tion to all measures were evaluated based on the ex-

tent targets are desired to be attained.  

In support to the successful implementation of alterna-

tive measures, auxiliary measures were also identified 

and these are described in 6.10. 

Chapter 6 describes the different measures (i.e., bas-

kets of related interventions) that are needed to ad-

dress the gaps (or portion of the desired targets that 

remain unachieved with the policies, plans, and PAPs) 

for each indicator. The identification of measures was 

guided by the current policies, plans, and PAPs, out-

puts of various stakeholder consultations, FGDs, inter-

views and surveys, success stories and best practices 

from similar projects. Consequently, most measures 

identified include current actions being undertaken by 

government agencies, private sector and NGOs, and 

complemented by new interventions. Current actions 

that are part of the measures will be planned for contin-

uing implementation as is or with appropriate modifica-

tions. A good case in point are the actions currently 

being undertaken by the DENR together with other na-

tional agencies in relation to the Manila Bay Cleanup 

Action Plan. These Manila Bay Cleanup actions will be 

adopted in the MBSDMP to become part of the imme-

diate and short-term agenda. 

6 Measures 
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management tools used to restore abundance and bio-

mass of fish depleted by overfishing and destructive 

fishing (Lester et al. 2009; Aburto-Oropeza et al. 

2011). In Manila Bay, increasing the area used by fish 

as nursery areas and foraging grounds would benefit 

fish populations and the 200% increase in EJH will en-

sure an improved level of replacement over a range of 

species by approximately 30%.  

The predicted increase in the area covered by man-

groves will reduce soil erodibility thereby increasing 

sediment retention at or near the coast. Furthermore, 

mangroves assimilate excess nutrients in the coastal 

environment. Hence, water quality in the shallow inter-

tidal habitat is expected improve with the increase in 

mangrove area. Similarly, mudflats and vegetated and 

none vegetated soft bottom habitats remove nutrients 

through either due to geochemical or biological activity 

of the sediments and macrophyte uptake (Welsh 

1980). However, since the target area for protection 

still remains relatively limited across the bay, it is esti-

mated that only 5% improvement in each water quality 

indicator (i.e. BOD, phosphates and nitrates) could be 

attributed to habitat protection. 

The establishment of an expanded MPA network re-

quires the conduct of capacity building programs for 

the community and the development of an alternative 

livelihood program (e.g. sustainable ecotourism). Since 

most coastal communities in Manila Bay still rely heavi-

ly on its natural resources to survive, creation of alter-

native livelihood should complement MPA establish-

ment. Alternative livelihood programs along the lines of 

MEASURE 1: 

Improve management of       

marine protected areas 

Improved management of marine protected areas con-

tribute to the overall productivity and resilience of Ma-

nila Bay by providing habitats to a diverse aggregation 

of species, enhance ecosystem productivity and in-

crease the assimilative capacity of the system to pollu-

tion. This measure requires the execution of cross cut-

ting strategies that include baseline research, protect-

ed area establishment; capacity building; community 

monitoring; rehabilitation and conservation programs; 

and, the development of sustainable ecotourism and 

the promotion of green tourism. The country has a 

wealth of experts with the experience and knowledge 

to effectively implement these strategies. Hence, when 

provided with sustainable funding, the target area for 

protection could be achieved and even exceeded. Fur-

thermore, 119.1 hectares of coral reef areas is already 

under protection while legal instruments for the protec-

tion of mangroves and mudflats are already in place. 

This makes protection and effective management of 

100% of the targeted natural habitats achievable in 21 

years. 

The establishment of a functional network of marine 

protected areas was conceptualized as a response to 

the destruction of coastal habitats and the decline in 

fish catch. Studies have shown that MPAs are effective 

FIGURE 8: CONTRIBUTION OF SPECIFIC MEASURE TO PROJECT INDICATORS 

FIGURE 9: COST COMPARATIVE OF SPECIFIC MEASURE AGAINST 

MOST EXPENSIVE PROPOSED MEASURE OF THE PROJECT 
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ecosystem protection for artisanal fishermen should be 

conceptualized, funded and implemented. Comple-

menting this, a form of reward system that promotes 

pro-environment practices should also be thought of 

and implemented at the community level. Such pro-

grams, when properly implemented is expected to re-

duce poverty incidence by approximately 10%. 

Lastly, proper delineation of protected areas and effec-

tive enforcement of its implementing rules and regula-

tions is expected to reduce the encroachment of infor-

mal settlements. For conservation purposes, it is rec-

ognized that no type of settlement must be established 

within the defined geographical space of the protected 

area. In Manila Bay, settlements were found in areas 

identified as important bird aggregation areas. Approxi-

mately  700 houses were found within the vicinity of 

these critical areas (AZRL 2018). This, however, re-

mains relatively low compared to the actual number of 

illegal settlements around the bay. Hence, it is estimat-

ed that only 5% of illegal settlements will be reduced 

when the target protected areas are established. 

Measure 1 has the highest positive contribution to indi-

cator: Increasing Area of Protected Natural Habitat at 

100 percent; with moderate contribution to Fish stock 

biomass and least contribution to Number of people 

exposed to flooding and Number of open dump sites 

Measure 1 has a sharp cost difference with the most 

expensive proposed measure of the project . 
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mented with an effective LGU segregated waste 

collection,  segregation of recyclables and reusa-

ble materials at the household must be strictly 

implemented (i.e., no segregation–no collection 

of waste policy starting at the barangay levels).   

▪ IECs focusing on waste reduction.  Central to a 

successful solid waste management program is 

the support it gets from the community.  Continu-

ous information, education and communication 

strategies must be implemented down to the ba-

rangay levels in order to generate support on any 

waste reduction scheme implemented by the 

LGUs. Such campaigns should start with an ex-

planation of the paradigm shift espoused by RA 

9003 of looking at waste materials as resources 

that are still of value if only they are in the right 

place at the right time. It should include introduc-

tion of basic LGU collection policies and associat-

ed penalties and the market opportunities for sol-

id waste recycling and reuse.   

▪ Ban on single-use plastics.  With current issues 

on the adverse environmental impacts of single-

use plastics, aggressive policy on restricting pro-

duction and use of single-use plastic must be 

adopted at all levels.  Local ordinances may be 

supported further by national policy on the ban to 

gain a broader community support.   Ultimately, 

avoidance of waste generation should be the pri-

ority. 

INSTITUTIONAL CAPACITY BUILDING: 

▪ Similarly, continuous capacity building must be 

provided to those implementing the solid waste 

management policies and programs which may 

include but not limited to latest available technol-

ogies on recycling and resource recovery; entre-

preneurship; advocacies and development of an 

effective IEC campaign 

 

 

 

 

MEASURE 2: 

Improve Solid Waste 

Management 

The proposed measures to improve solid waste man-

agement in the Manila Bay region are combination of 

infrastructures and soft measures varying from in-

creased capacities of solid waste disposal facilities to 

information, education and communication campaigns 

and institutional strengthening. 

INFRASTRUCTURES: 

▪ Increase capacities of sanitary landfill for the 

MBR. Even with improved and successful solid 

waste diversion rates, sanitary landfills will still be 

required for the disposal of the residuals. Better 

efficiency in waste segregation to achieve higher 

diversion rates will occur over a period of time. 

With the increasing population and urban devel-

opment, solid waste generation are expected to 

increase as well.  Existing sanitary landfills will 

eventually reach their design capacities and will 

be closed.  New capacities must be provided to 

accommodate the increasing volume of solid 

wastes so that no new open dumpsites will oper-

ate in the region. 

▪ Construction and operation of regional transfer 

stations and MRFs.  To serve existing and pro-

posed sanitary landfills, transfer stations must be 

constructed strategically across the region. 

These transfer stations will improve solid waste 

logistics requirement by optimizing the hauling 

trips required from source to final disposal sites. 

A regional transfer station is also an ideal site for 

a centralized material recovery facility where re-

cyclables can again be sorted manually or me-

chanically from residuals.  For better efficiency, 

such MRF may be fitted with appropriate mecha-

nized secondary segregation equipment which 

will facilitate the collection of reusable and recy-

clable materials from the collected segregated 

solid wastes from households. 

▪ Construction of large scale-composting facilities. 

Since considerable portions of the solid wastes in 

the region are biodegradable, construction and 

operation of large-scale compositing facilities will 

enhance the target solid waste diversion. These 

facilities will produce organic fertilizers (or even 

just soil conditioners) which may supplement or-

ganic fertilizer requirements of the agricultural 

sector.   

▪ Waste-to-Energy (WTE) projects including RDF, 

bio-digesters and other thermal and non-thermal 

technologies with energy recovery.  A number of 

technologies are now available for energy recov-

ery from solid wastes.  The construction and op-

eration of WTE projects in the region will harness 

the potential of energy production from wastes 

and at the same time extend the operating life of 

existing and proposed sanitary landfills.  The op-

eration of bio-digesters for food wastes will allow 

the production of biogas from volumes of food 

and other biodegradable wastes collected from 

contingent major city centers. The use of some of 

the recyclable waste materials as refuse derived 

fuels (RDFs) will provide alternative energy 

sources and lessen dependence on fossil fuel.    

SOFT MEASURES: 

▪ Incentives for LGUs to increase diversion rates.  

To achieve substantial progress on the 80% tar-

get on solid waste diversion rate, LGUs may be 

given incentives for innovative and indigenous 

actions on the recovery of materials from solid 

wastes generated in their areas.  Incentives for 

barangays to reduce the volume of residual 

waste that still needs to be hauled and disposed 

of need to be put in place.  Policies and incen-

tives that support a positive regulatory environ-

ment for the development and promotion of WTE 

projects initiated by LGUs must also be devel-

oped by the national government. 

▪ Strict enforcement of waste segregation from 

households.  A key pillar of sustainable solid 

waste management is the effective waste segre-

gation at the household level.  To be comple-
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Measure 2 has the highest positive contribution to indi-

cator: Solid waste diversion rate and Number of open 

dump sites at 100 percent; with moderate contribution 

to Pollution load of BOD entering Manila Bay and least 

contribution to Percentage encroachment of Informal 

settlements in legal easement, Poverty Incidence, 

Number of people exposed to flooding and Fish stock 

biomass in metric tons/km2 Similar to Measure 1, 

Measure 2 has a sharp cost difference with the most 

expensive proposed measure of the project 

FIGURE 10: CONTRIBUTION OF SPECIFIC MEASURE TO PROJECT INDICATORS 

FIGURE 11: COST COMPARATIVE OF SPECIFIC MEASURE AGAINST MOST 

EXPENSIVE PROPOSED MEASURE OF THE PROJECT 
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wastewater discharges do not promote environ-

mental degradation and public health risks.  Sim-

ilarly, ALL public and private hospitals must have 

appropriate wastewater treatment facilities for all 

their wastewater discharges. 

▪ Control of off-shore pollution sources (i.e., pas-

senger and cargo vessels).  Strict implementa-

tion of regulations on MARPOL must be done.  

Vessels must be regularly monitored of their 

wastewater treatment facilities and discharge 

practices and procedures.  Similarly, land-based 

facilities receiving the wastewater from these 

vessels must be monitored to ensure no leaks go 

to the coastal waters. 

INDUSTRIAL WASTEWATER MANAGEMENT 

▪ Treatment of Industrial Effluents. Stricter en-

forcement of discharge permit requirements for 

prioritized industrial establishments must be im-

plemented to prevent discharge of untreated 

industrial effluents.  In the absence of centralized 

wastewater treatment facility, all industrial estab-

lishments must have their own operating 

wastewater treatment facilities.  These WWTP 

must be fitted with appropriate treatment pro-

cesses to remove both organic and inorganic 

pollutants including nutrients. 

Measure 3 has the highest positive contribution to indi-

cator: Pollution load of BOD entering Manila Bay , Per-

centage of Manila Bay monitoring stations that meet 

the SB guideline value for fecal coliform, and Pollution 

load of PO4 entering Manila Bay at 100 percent; with 

moderate contribution to Area of Protected Natural 

Habitat and least contribution to remaining 6 indicators 

Measure 3 has a relative high investment at its initial 

period compared to 2030 and 2040. It also has a sharp 

cost difference with the most expensive proposed 

measure of the project 

MEASURE 3: 

Reduce Pollution Load 

Key measures to improve the water quality of the Bay 

will involve increase investment in environmental infra-

structures for wastewater collection and treatment; 

enabling environment with stricter enforcement of pol-

lution laws; and increase in pubic awareness on the 

health and environmental hazards associated with un-

treated wastewater. 

DOMESTIC WASTEWATER MANAGEMENT: 

▪ Sewerage Coverage in Metro Manila. The sew-

erage master plans of the MWSS concession-

aires must be implemented to ensure 100% 

sewerage coverage by 2037 based on their 

plans (or by 2026 as required by Manila Bay 

Task Force).  The sewerage expansion must 

follow the ‘capture-all strategy for both black and 

grey wastewaters. Shown below are the targets 

of Manila Water and Maynilad that will address 

the gaps on the sewerage requirements of Metro 

Manila. A full sewerage coverage will drastically 

improve the conditions of the receiving bodies of 

water. 

▪ Wastewater management outside the MWSS 

Concession Ares.  Outside the concession area, 

there is a need to start building the sewerage 

infrastructure focusing on coastal LGUs, highly-

dense urban centers and residential subdivi-

sions.  Although priority was given in the past to 

highly urbanized cities in the region (Angeles 

City in Region III and Lucena City in Region IVA), 

other growth centers where urban development 

has dramatically increased pressure on the wa-

ter environment may also be given attention.   

▪ Enhancement of biological nutrient removal ca-

pabilities of existing sewerage sewage/

wastewater treatment facilities.  To control nega-

tive impacts of excessive nutrients in coastal and 

surface waters, all existing and proposed STPs 

must be fitted with biological nutrient removal 

integrated in the design and implemented in the 

actual operations. Whenever possible, phos-

phate should be recovered from the wastewater 

waste sludges and used as a resource. 

▪ Removal of structures directly discharging un-

treated sewage to coastal waters and rivers. The 

relocation of informal settlers whose structures 

directly discharge untreated wastewater must be 

implemented to realize improvement on the wa-

ter quality of coastal environments. 

▪ Septage Management. There must be an in-

crease in septage coverage in areas outside 

MWSS concession areas with actual construc-

tion of septage treatment plants. Particularly crit-

ical to LGUs and WDs sourcing water supply 

from groundwater resources, septage manage-

ment programs aim to prevent contamination of 

aquifer from sewage-related contaminants such 

as fecal coliform and other organics. Clustering 

approach among water service providers is rec-

ommended for an integrated septage manage-

ment program to reduce capital costs and attain 

benefits for economies of scale. 

COMMERCIAL AND OTHER SOURCES OF WASTEWATER: 

▪ Treatment of Commercial Effluents. To reduce 

impacts of trade effluents, the construction of 

individual or clustered sewage/or wastewater 

treatment plants for commercial and institutional 

establishments not connected to any form of 

sewerage system must be prioritized.  Stricter 

penalties must be levied on those companies 

generating wastewaters which are highly organic 

and contain hazardous chemicals and are not 

complying with the general effluent standards. 

▪ Institutional Wastewater Sources. Government 

facilities such as public markets and abattoirs 

must be provided with appropriate wastewater 

treatment facilities to ensure that their 
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FIGURE 12: CONTRIBUTION OF SPECIFIC MEASURE TO PROJECT INDICA-

TORS 

FIGURE 13: COST COMPARATIVE OF SPECIFIC MEASURE AGAINST MOST 

EXPENSIVE PROPOSED MEASURE OF THE PROJECT 
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 Submission of quarterly electronic reports 

by the above agencies to the Supreme 

Court to enable the latter to monitor com-

pliance. 

▪ Strictly enforce easements (under the Water 

Code and related laws) in clearly demarcated 

zones in coastal and riparian areas. The Water 

Code provides the following easement regula-

tions: 

 The following easements of public use in 

the interest of recreation, navigation, float-

age, fishing and salvage shall be observed 

throughout the entire lengths of the banks 

of rivers and streams and the shores of 

seas and lakes, as applicable: three (3) 

meters in urban areas, twenty (20) meters 

in agricultural areas and forty (40) meters 

in forest areas. 

 The distance for all easement for public 

use prescribed for the banks of rivers and 

the shores of seas and lakes shall be reck-

oned from the line reached by the highest 

flood which does not cause inundation or 

the highest equinoctial tide whichever is 

higher. 

 No person shall be allowed to stay in this 

zone longer than what is necessary for 

space or recreation, navigation, floatage, 

fishing or salvage or to build structures of 

any kind. 

▪ Adapt NISU Strategy 13 “Capacity-building for 

appropriate data collection, mapping, knowledge 

management, and monitoring systems of infor-

mal settlements (IS)” the components of which 

are quoted below: 

 Develop and operationalize a comprehen-

sive and integrated program performance 

monitoring system including transforma-

tive indices; 

 Develop, operationalize, and train Housing 

and Urban Development Coordinating 

Council (HUDCC) in monitoring and evalu-

ation and knowledge and information man-

agement for the urban development and 

MEASURE 4: 

Address concerns of informal 

settlements in easements and 

high-risk areas 

Informal settlements in the Manila Bay area, particular-

ly those located in easements and high- risk areas, 

have poor living conditions due to, among others, lack 

of security of tenure, high incidence of crime, pervasive 

risks to health and safety, and inadequate basic infra-

structure such as water, sanitation, and solid waste 

management. Such conditions lead to the deterioration 

of the overall quality of life in the Manila Bay area as 

well as contribute to environmental degradation.  

Addressing the above concerns will largely assist in 

achieving the overall objective of having a Sustainable 

and Resilient Manila Bay. This will entail the implemen-

tation of a set of mutually-reinforcing actions that seek 

to increase the supply of affordable housing, reduce 

the motivation for people to live in informal settlements, 

and policy reforms to strengthen the capabilities of na-

tional and local governments to enforce relevant laws 

that discourage informal settlements. 

INCREASE THE SUPPLY OF AFFORDABLE HOUSING 

Establishing effective means to make housing afforda-

ble to the lower income segment of Manila Bay’s popu-

lation is central to addressing the proliferation of infor-

mal settlements. Within the context of the Manila Bay 

Sustainable Development Plan, this shall be achieved 

by supporting a key strategy included in the National 

Informal Settlements Upgrading Strategy (NISUS) 

which is quoted below: 

▪ Engagement of the private sector and civil socie-

ty to produce and manage affordable, new 

homes for Informal Settler Families (ISF) (NISU 

Strategy 4): 

 Reassess current model schemes for Pub-

lic-Private Partnerships (PPP) involving 

private sector, micro-finance institutions 

(MFI), and non-government organizations 

(NGO) – from management contracts to 

joint ventures; 

 Strengthen policy and regulatory frame-

work, and incentives for PPPs and private 

sector participation (PSP); 

 Develop and implement PPPs and PSPs; 

 Involve the private sector and civil society, 

NGOs, and MFIs in estate management 

activities; and 

 Encourage major industrial enterprises to 

provide suitable employee housing or ac-

commodations. 

▪ Government construction and development of 

half-way homes (with complete basic services 

and accessible livelihood opportunities) where 

beneficiary ISFs shall be given the right of resi-

dence within a specific period of time (5 to 10 

years) within which they should be able to better 

their lot. After the specified period, the benefi-

ciary ISFs should move out to make room for 

succeeding beneficiaries. 

REDUCING THE MOTIVATION FOR PEOPLE TO LIVE IN 

INFORMAL SETTLEMENTS 

Existing informal settlements that are located in ease-

ments and high-risk areas should be appropriately re-

settlement. Such resettlement should be sustained by 

ensuring that vacated areas should not be settled upon 

in the future, and that resettlement sites are made via-

ble communities. This may be done through the follow-

ing: 

▪ Strict implementation of the Writ of Continuing 

Mandamus which provide the following, among 

others: 

 Inventory of informal settlers in identified 

rivers, connecting waterways, and esteros 

in Metro Manila, Rizal, Laguna, Cavite, 

Bulacan, Pampanga, and Bataan by the 

Metro Manila Development Authority 

(MMDA), Department of Public Works and 

Highways (DPWH), and respective Local 

Government Units (LGU), and submission 

thereof to the Supreme Court; 

 Submission of relocation and demolition 

plans, and completion dates for said activ-

ities by the above agencies to the Su-

preme Court; and 

 

FIGURE 14: CONTRIBUTION OF SPECIFIC MEASURE TO PRO-

JECT INDICATORS 

Measure 4 has the highest positive contri-

bution to indicator: Percentage encroach-

ment of Informal settlements in legal ease-

ment at 100 percent; with moderate con-

tribution to Poverty Incidence and Number 

of People exposed to flood and least con-

tribution to remaining 7 indicators  

FIGURE 15: COST COMPARATIVE OF SPECIFIC MEAS-

URE AGAINST MOST EXPENSIVE PROPOSED MEASURE 

OF THE PROJECT 
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housing sector; 

 Improve data collection, aggregation, and 

analysis of urban and housing data; 

 Design/install or update geographic infor-

mation systems (GIS) for city-wide map-

ping of ISFs, hazards, and economic activ-

ities within each city; and 

 Train city staff in maintaining and operat-

ing the local GIS. 

▪ Adapt NISU Strategy 14 “Capacity-building of 

people’s organizations, community-based organ-

izations, and homeowners’ associations to en-

gage more in ISF housing” the components of 

which are quoted below: 

 Provide training in strategic urban plan-

ning, urban renewal, community action 

planning and safe housing, and communi-

ty finance; 

 Strengthen the capacity of people’s organ-

izations (PO), community-based organiza-

tions (CBO), home owners associations 

(HOA), and cooperatives in estate/

community management including billing 

and collection, financial management, and 

accountability; 

 Enhance the capacity of POs, CBOs, and 

HOAs in project monitoring, evaluation, 

and impact assessment; 

 Design and implement training modules in 

the application of microfinance to ISF 

housing including savings mobilization, 

credit enhancement, and conflict resolu-

tion; 

 Strengthen capacity of communities in 

working with LGUs to enforce laws against 

illegal land occupation and construction; 

and  

 Develop partnerships between POs and 

academe in building capacity for commu-

nity-based planning. 

▪ Provide employment opportunities or access to 

employment opportunities as well as better so-

cial services in resettlement sites. 

POLICY REFORM  

This entails making modifications to existing policies to 

make them more responsive in addressing the con-

cerns of ISFs. It also includes improving the capacities 

of concerned government agencies in implementing 

regulations with regard to land development and build-

ing construction. 

▪ Policy reform and improvement of enforcement 

of related laws and regulations on land develop-

ment, and construction of buildings and infra-

structure. 

 Economic and socialized housing regu-

lations should be enhanced to incorpo-

rate guidelines on appropriate land and 

housing development particularly for the 

lowest income groups. It should be not-

ed that current guidelines remain inap-

plicable to projects such as on-site up-

grading through the Community Mort-

gage Program.  

 Risk-sensitive housing and building de-

sign and construction guidelines should 

be promulgated. 

 The above should be made appurtenant 

to the Building Code and local zoning 

regulations. 

 Capacity building of regulators such as 

Local Building and Zoning Officials 

should be undertaken to ensure that rel-

evant regulations are implemented. Ap-

propriate monitoring systems should be 

put in place. 

▪ Policy reform to strictly require that the develop-

ers to develop the required 20% for socialized 

housing within the locality where they are devel-

oping, not elsewhere. 

It is expected that the above measure and actions will 

lead to, among others, the removal of informal settle-

ments in legal easements, reduction of pollution loads 

entering Manila Bay, increase the area of protected 

natural habitats, lessen the number of people exposed 

for flood risks, and reduce poverty incidence. 
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river bank rehabilitation, etc.)  

▪ This activity will seek to restore and/or recon-

struct existing flood-mitigating infrastructures 

including those implemented by frequently flood-

ed LGUs of Bulacan and Pampanga LGU flood 

mitigation practices, and build new ones to en-

hance the defense of communities against dam-

ages from floods and inundation. It will seek to 

increase the capacity of the LGUs to build and 

maintain flood control structures for sustainable 

and adequate protection against floods. 

▪ Promote water and energy efficiency and con-

servation. This is a climate change adaptation 

activity with mitigation value that will contribute 

in increasing the resiliency of people in high risks 

areas particularly the poor informal settlers who 

are most at risks to disasters.  

 

Measure 5 has the highest positive contribution to indi-

cator: Percentage encroachment of Informal settle-

ments in legal easement and Number of people ex-

posed to flooding at 100 percent; with moderate contri-

bution to Increasing Area of Protected Natural Habitat 

and Fish stock biomass and least contribution to Num-

ber of Open Dumpsites, Solid Waste Diversion rate, 

Pollution load of BOD and  Percentage of Manila Bay 

monitoring stations that meet the SB guideline value for 

fecal coliform. 

Measure 5 has a sharp cost difference with the most 

expensive proposed measure of the project. 

MEASURE 5: 

Implement disaster risk reduc-

tion and management pro-

grams/projects 

This measure is intended primarily to reduce the num-

ber of people exposed to flooding particularly along the 

coastal areas and other areas frequently affected by 

flooding. The activities included in this measure are 

also expected to reduce the percentage encroachment 

in legal easements as well as contribute in the attain-

ment of other important targets including increasing 

the area of natural habitats, increasing the abundance 

of demersal fish stocks, and reduction of poverty inci-

dence. Figure 6 shows the comparative contribution of 

this measure in achieving the gaps/targets per indica-

tor. 

The key interventions/activities that are included in this 

measure are listed below. 

▪ Reduction of if not altogether stopping ground-

water extraction, and provision of alternative wa-

ter sources (runoff, surface water, rainfall) to 

abate land subsidence and salt water intrusion. 

This will cover the enforcement of at least an 

Executive Order to regulate if not to stop 

groundwater extraction in Bataan, Pampanga 

and Bulacan. A complementary measure will be 

the development and provision of alternative 

sources of water including the support to the full 

development of the Bulacan Bulk Water Project 

and the implementation of the Pampanga Bulk 

Water Project. A program on the development of 

a well planned series of impounding structures 

such as the small water impounding systems 

(SWIS)  along strategic stream networks in Pam-

panga River Basin, Pasig-Laguna Lake Basin, 

and in selected streams in Bataan shall also be 

included in this measure. This will provide alter-

native sources of water and will also contribute 

to the regulation of peak flows and reduction of 

flood risks. 

▪ Improvement of water management to include 

rainwater, flood water, runoff and treated re-

sources  

▪ Harvesting and storage of rainwater, floodwater 

and surface runoff, and treatment and reuse of 

water can provide alternative sources of water 

while at the same time help reduce the depend-

ency on groundwater extraction. This is ex-

pected to also reduce the dependence on 

groundwater to prevent further land subsidence 

and inundation of new areas. 

▪ Implementation and rewarding the use of alter-

native water sources 

▪ Incentives for the use of alternative water 

sources will also be included in this measure to 

further hasten the shift from extraction of 

groundwater to alternative sources of water in 

Bataan, Bulacan and Pampanga. 

▪ Capacity-building of LGUs for Climate and Dis-

aster Risk Assessment (CDRA), LCCAP and 

DRRMP 

▪ This activity is intended to address the limited 

capacity of LGUs in conducting comprehensive 

climate and disaster risk assessment that hin-

ders the update of LGUs and the concurrent 

preparation of LCCAP and DRRMP. Strengthen-

ing of existing capacity building programs of 

DILG, HLURB, OCD and CCC will be pursued 

along with the mobilization of SUCs as additional 

providers of training services to LGUs on CCA 

and DRR. 

▪ Nature-based coastal protection solutions 

▪ Solutions like restoration of mangroves, stabiliza-

tion of streambanks, coastal areas, beahces and 

mudflats, and restoration of the natural capacity 

of natural waterways to safely conduct increased 

volume of runoffs will be implemented to reduce 

risks associated with strong tidal movements, 

storm surge, and tsunami. It will also facilitate 

the protection and adaptation of coastal areas 

and other low-lying areas from rising sea level 

and other slow moving impacts of climate 

change.  

▪ Assessment and improvement of existing flood-

mitigating infrastructures (drainage, seawalls, 
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FIGURE 16: CONTRIBUTION OF SPECIFIC MEASURE TO PROJECT INDICATORS 

FIGURE 17: COST COMPARISON OF SPECIFIC MEASURE AGAINST MOST EXPENSIVE PRO-

POSED MEASURE OF THE PROJECT 
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MEASURE 6: 

Enforce sustainable fisheries 

Holistic, cross cutting interventions need to be imple-

mented to reverse the process of overfishing in Manila 

Bay. The creation of a unified and clear fisheries action 

plan coupled to a consistent enforcement of existing 

fisheries laws and policies is guaranteed to reduce ex-

ploitation rate across a suite of commercially important 

fish species, ultimately enhancing fish stocks. As an 

example, the strict implementation of seasonal closure 

for Sardinella sp. in Zamboanga resulted in a con-

sistent increase in fish catch from 137,142.55 mt to 

143,060 mt in 2016 to 152,283 mt in 2017 (BFAR 

2017). In just 3 year’s time, Sardinella catch increased 

by 15,140 mt. This is a testament to the resilience of 

the fish populations when placed under a managed 

setting. As such, it is conservative to say that in 21 

year’s time, the target fish stock density of Manila Bay 

could be achieved 100% provided that laws on sus-

tainable fisheries is properly enforced.  

In connection, the successful replenishment of fish 

stock requires the protection of nursery habitats. This 

concept has been long recognized and has been incor-

porated in the country’s fisheries law (i.e., RA 8550) 

which stipulates the protection of critical habitats and 

spawning grounds as part of a cross-cutting strategy to 

conserve the country’s fisheries and aquatic resources 

to achieve food security. The law, when strictly imple-

mented, empowers government to establish 25% to 

40% of bays, foreshore lands, continental shelf or any 

fishing ground as fish refuge or sanctuaries. Overall, 

the the enforcement of critical habitat protection for 

sustainable fisheries is estimated to contribute 30% to 

the protection of natural habitats in the bay. 

Unsustainable aquaculture practices contribute to the 

degradation of water quality in Manila Bay (Bayate et 

al. 2016). Consistently in all aquaculture farms moni-

  

FIGURE 18: CONTRIBUTION OF SPECIFIC MEASURE TO PROJECT INDICATORS 

FIGURE 19: COST COMPARISON OF SPECIFIC MEASURE AGAINST MOST EXPENSIVE PRO-

POSED MEASURE OF THE PROJECT 
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tored, ammonia and phosphorus in water exceeded 

the standard while total coliform, fecal coliform and 

Escherichia coli were also detected in varying levels 

(Banate et al. 2016). Unbiased and strict enforcement 

of good aquaculture practices is predicted to reduce 

biological oxygen demand (BOD), fecal coliform levels 

and phosphorous in water. Considering the extent and 

production of fish pens and fish ponds in Manila Bay, it 

is conservatively estimated that implementing sustaina-

ble aquaculture would improve water quality by 10%.  

Reducing fishing pressure is also essential in increas-

ing fish stock density to the target level. Aside from 

enforcing the protection of critical fish habitats, the re-

duction of fishing pressure also contributes to improv-

ing stock density. Hence, the implementation of an al-

ternative livelihood, capacity building and incentives 

program are necessary to slow down the cycle of pov-

erty and reduce the strong dependence of fishermen to 

Manila Bay’sfish resource. This however, was estimat-

ed to contribute only 5% to the reduction of poverty 

incidence since this will only address part of the poor 

sector (i.e., poor fisherfolks). 

Measure 6 has the highest positive contribution to indi-

cator: Fish stock biomass at 100 percent; with moder-

ate contribution to Increasing Area of Protected Natu-

ral Habitat and least contribution to remaining Indica-

tors. 

Measure 6 has a sharp cost difference with the most 

expensive proposed measure of the project. 
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industries that emit GHGs, CCA & DRR 

infrastructure 

▪ Punitive measures (including compensation for 

the cost of environmental damage), among 

others 

See Annex 5 for Land Reclamation throughout 

Philippine History.  

ENSURE IMPLEMENTATION OF R.A. NO. 7279 (UDHA) 

BALANCED HOUSING POLICY PROVISION 

The 1992 UDHA may yet become a critical piece of the 

Manila Bay development plan due to its balanced 

housing provision. While the designated municipal 

water areas (MWAs) of some 35 LGUs directly framing 

the Manila Bay are largely uninhabited, the shallow 

near-coastal areas are the targeted areas for land 

reclamation, and what remains to be seen is how the 

subject UDHA provision can be creatively made to 

apply, particularly in the case of inhabitants of coastal 

communities (who may not be directly part of, but are 

directly affected by the slew of land reclamation 

efforts). 

FORMULATE AND ENFORCE ORDINANCES TO MAXIMIZE 

BENEFITS TO THE HOST COMMUNITY.  

Of critical importance is the assignment of direct 

benefits to the affected communities and to the 

citizenry of the LGUs that shall host land reclamation in 

their respective municipal water areas (MWAs). Of 

these, job/ employment generation seems to be the 

most palpable and stipulating/ guaranteeing that 

Filipino local residents (of the host LGUs) are prioritized 

as workers for land reclamation projects (at both its 

horizontal and vertical components) becomes a must 

e.g. 10% of the jobs/ employement generation for 

construction and operations must be reserved for local 

residents. This is already being done in Paranaque City 

and will soon also be made to apply to all its land 

reclamation projects. 

Measure 7 has moderate positive contribution to Pov-

erty Incidence and at least positive effect to the re-

maining indicators. However, specific measure will re-

sult to negative effect in Improving the Area of Protect-

ed Natural Habitat and Abundance of Fish Biomass. 

Measure 7  has a sharp cost difference with the most 

expensive proposed measure of the project 

MEASURE 7: 

Enforce responsible reclama-

tion activities 

Land reclamation in the Philippines is usually 

undertaken to address a specific need for land, largely 

arising from the great difficulty in acquiring large tracts 

of urban or urbanizable land that is proximate to 

existing built-up areas. The agency tasked with 

overseeing land reclamation efforts is the Philippine 

Reclamation Authority (PRA) presently under the Office 

of the President, which in early 2019, promulgated 

E.O. No. 74 to enhance the regulation of reclamation 

activity. 

For the MBSDMP, the following define the subject 

measure: 

▪ strictly enforce Section 6 of E.O. No. 74, s. 

2019;  

▪ evolve other policies and standards for land 

reclamation (and their implementation and 

enforcement); 

▪ ensure implementation of R.A. No. 7279 (UDHA) 

balanced housing policy provision; and 

▪ formulate and enforce ordinances to maximize 

benefits to the host community. 

STRICTLY ENFORCE SECTION 6 OF E.O. NO. 74, S. 2019  

Section 6 of E.O. No. 74 states that “all proposals for 

reclamation projects shall be evaluated by the PRA 

based on their cumulative impacts rather than on a 

specific project basis” i.e. comprehensive assessment 

of impacts of all proposed land reclamation projects, 

taken as a whole, including development plans on risk 

and vulnerabilities of coastal and marine areas to 

natural disasters, and evaluation of proposed 

reclamation projects including development plans, 

giving focus on combined socio-economic and 

environmental impacts.  

A macro view of the combined effects of reclamation 

efforts by both public and private entities is now sought 

to better appreciate the cumulative effect of such 

efforts e.g. on water movement (through wave 

modelling), on floodwater management, on the 

economic competition among the hosting 

communities, interdependence relating to (or sharing 

of) amenities, facilities, services and utilities (AFSU), 

and the like. The inclusion of the social component (as 

specific target area) is suggested under this provision 

to demonstrate the inclusive intent of all future land 

reclamation efforts.  

EVOLVE OTHER POLICIES AND STANDARDS FOR LAND 

RECLAMATION (AND THEIR IMPLEMENTATION AND 

ENFORCEMENT) 

There is real need for a law to specifically govern 

reclamation activities and such a law must be 

supported by a fully-evolved stream of regulations 

(SoR) i.e. implementing rules and regulations (IRR), 

guidelines, standards, manuals of procedure (MoPs), 

and the like, and which must encompass specific 

concerns relating to ecosystem protection, prohibition 

of land reclamation activities at mangrove areas and 

other identified biodiversity areas/ protected areas, and 

the like.  

Such a SoR may specify 200.0 hectares (has.) as the 

optimum reclamation size for islands with  the following 

requirements: 

▪ Provision of channels at all sides 

▪ Provide a minimum 100.0-meter separation 

channel between islands at a maximum dredged 

depth of say 4.0 m 

▪ A minimum 200.0-meter separation channel 

between island edge and existing coastline 

(including pre-existing land reclamation islands) 

at a maximum dredged depth of say 6.0 m (i.e. 

with the last 2 for flood management and 

navigation) 

▪ Density and population control (people and 

vehicles) 

▪ Land use management and management 

guidelines (LUDMG) 

▪ Zoning classification and enforcement 

▪ Deeds of restriction (DoR) 

▪ Development guidelines and design guidance 

(DGDG) 

▪ Specific measures for locator developments and 
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FIGURE 20: CONTRIBUTION OF SPECIFIC MEASURE TO PROJECT INDICATORS 

FIGURE 21: COST COMPARISON OF SPECIFIC MEASURE AGAINST MOST 

EXPENSIVE PROPOSED MEASURE OF THE PROJECT 
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PRA, may altogether draw up the SoR for both laws. 

▪ Climate Change Mitigation - reduction of green-

house gas (GHG) emissions  

Climate change (CC) mitigation is a huma ninterven-

tion to reduce the sources or enhance sink of green-

house gases1. CC mitigation is a response strategy to 

climate change by reducing Greenhouse Gas (GHG) 

emission. In order to implement GHG emission reduc-

tions, it is important to know the sources and sinks of 

emission. The following sectors are sources of GHG 

emissions: Energy, Industrial Processes and Product 

Use (IPPU), Agriculture, Forestry and Other Land Use 

(AFOLU), Waste and others. CC mitigation has several 

co-benefits such as poverty alleviation, cleaner air and 

water, clean source of energy, cost savings and other 

co-benefits. The co-benefits of CC mitigation projects 

like EE, RE, Forestry, etc. are shown in the USAID 

study called B-LEADERS2. A cost benefit analysis 

(CBA) is also included. 

▪ Forests and mangroves as carbon sinks 

The oceans and forests are our main carbon sinks and 

their roles must be continually preserved and 

enhanced. For the forests, the policy involves the 

protection of trees (and the planting of trees and soil 

and ground cover retention as the default remediation 

modes). The DENR policies relating to tree-cutting at 

forests (including the summary levying of punitive 

measures for violators) must be greatly enhanced and 

their implementation and enforcement greatly 

accelerated to attain a pronounced effect.   

▪ Energy- and water-efficient structures 

Policies on energy- and water-efficient structures are in 

place but only have partially developed SoRs 

(guidelines, standards, procedural manuals) that still 

need much enhancements to make the same fully 

operational and better appreciated, used and applied 

by the intended stakeholders and program/ project 

beneficiaries.  

Measure 8 has least positive effect to majority of the 

indicators.  

Measure 8 has an almost half of the financial invest-

ments of the most expensive measure 

MEASURE 8: 

Promote Environmentally 

Sound Development 

Sustainable development has been defined in many 

ways, but the most frequently quoted definition is from 

Our Common Future, also known as the Brundtland 

Report: "Sustainable development is development that 

meets the needs of the present without compromising 

the ability of future generations to meet their own 

needs." 

For the MBSDMP, the following shall define the subject 

measure:  

▪ strict enforcement of the EIS System (P.D. 

No.1586) to mitigate environmental impacts of 

new development/ redevelopment;  

▪ development of other policies and standards 

(and their implementation and enforcement); 

and  

▪ climate change adaptation (CCA) and disaster-

preparedness. 

STRICT ENFORCEMENT OF THE EIS SYSTEM (P.D. 

NO.1586) TO MITIGATE ENVIRONMENTAL IMPACTS OF 

NEW DEVELOPMENT/ REDEVELOPMENT 

The EIS system and its stream of regulations (SoR) 

being implemented and enforced by the DENR since 

the 1970s has had a moderate measure of success but 

its weakness may mainly lie in the levying of punitive 

measures, which many violators seem to treat as 

something affordable. There is therefore greater need 

to involve the community on matters of holding the 

public and private violators fully accountable for the 

environmental damage that they cause (including fund-

ing remediation efforts to restore the former natural 

setting of destroyed land, water, air and sub-surface 

domains. As a matter of State policy, a new law en-

hancing the punitive measures (fine and imprisonment) 

for environmental crimes must also be pushed. 

DEVELOPMENT OF OTHER POLICIES AND STANDARDS 

Provisions under new Philippine laws can be readily 

entered for vetting and line-by-line comparison with 

other laws into the a possible Philiipine Legislative 

Code (PLC) in order to finally avoid the use of the im-

plied (or generic) legislative repeal statement, which 

goes as follows - “provision of existing laws to the con-

trary notwithstanding are hereby repealed and amend-

ed”. Under the PLC, all repeal provisions must be ex-

press repeal in nature, specifying the provisions under 

existing laws that shall in fact be repealed, thereby 

avoiding any legal question as to the efficacy of the 

newly passed law. (a concept recently discussed at a 

PIEP e-group) 

The PLC concept would lend rationality to our law-

making i.e. where laws that do not get implemented or 

do not get to be enforced at all, laws that do not even 

get to the IRR stage, etc., shall not pass the muster of 

Congress. 

 

Other suggested policies that could be developed (as 

the same relate to the attainment of SDGs) are as 

follows: 

▪ regulating agricultural land use conversion; 

▪ SoR for the new Department of Human 

Settlements and Urban Development; 

▪ physical planning and building laws (and their 

implementation and enforcement); 

▪ sustainable rating systems must cover horizontal 

developments; provide incentives for more 

“green” developments; 

▪ capacity building of LGUs on sustainable tourism 

development and the promotion of responsible 

tourism and urban green tourism; 

See Annex 6 for further stipulation of each suggested 

policies.  

CLIMATE CHANGE ADAPTATION (CCA) AND DISASTER-

PREPAREDNESS 

The present laws on CCA and DRRM have yet to be 

fully operationalized and its handicap may be clearly 

seen i.e. the 2 laws may not yet have a fully-evolved 

SoR (i.e. guidelines, standards, procedural manuals, 

etc.) that can allow for their full appreciation, 

operationalization and application by the public and 

private entities concerned. The DENR, the DPWH and 

other main infrastructure agencies, which may include 

 

1https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_full.pdf  

2http://www.climate.gov.ph/images/CBA/01Feb2016_CBA-Study_0_INTEGRATED.pdf  
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of storeys that could be built upon it is the variable that 

allows for graeter land use efficiency. Simply put, the 

higher the population, the taller the buildings must rise 

to accommodate the future populations - hence the 

"densification with infill" suggestion earlier as part of the 

basket of future solutions for addressing future NCR 

population growth. 

Densification/ infill, land readjustment 

Future population growth must be addressed by 

multiple modes of densification inasmuch as lateral 

urban expansion (mainly through agricultural land 

conversion) is most certainly the wrong model for 

development i.e. as food and water security is severely 

compromised. The densification of already built-up 

areas coupled with the full stoppage of (or severely 

restricted) agricultural land conversion through various 

State policies must happen at all LGUs framing the 

Manila Bay and preferably at all other LGUs draining 

into the bay. 

Create sustainable tourism products’ develop beach 

management guidelines and beach recovery measures  

Capacity-building of LGUs in helping them meet SDGs 

while simultaneously promoting their tourism potentials 

is achievable. The twin goalsets are not conflicting and 

the development of downstream regulations 

concerning beaches, with national-level oversight (to 

maintain standards) can be advantageous for the 

LGUs. 

NEW GROWTH CENTERS AND REVERSE MIGRATION 

The solutions for the NCR can be a package of 

outward migration (to new population centers), land 

readjustment, forced land consolidation (with 

expropriation), densification and infilling at built-up 

areas, stoppage of agricultural land conversion, and 

land reclamation to a limited extent. Land reclamation 

could be a last solution if all of the previously listed 

solutions cannot be made to work.  

MMA reverse migration are the current (all ongoing) 

NEDA cluster land use/ master planning for urbanized 

LGUs centered around the following cities : Vigan, 

Baguio, Tuguegarao, Calapan, Iloilo-Bacolod, Butuan, 

Pagadian and 3 others. As NEDA was able to arrange 

funding for the physical planning of these LGU clusters 

and since planning is primarily a public function 

(assisted by private individuals). It is recommended a 

 MEASURE 9: 

Decongest Metro Manila by 

creating new growth centers 

with improved connectivity 

For the MBSDMP, the following shall define the 

subject measure: 

▪ Passage of the National Land Use Act (NLUA) 

and related policies; 

▪ New growth centers and reverse migration; 

▪ Transfer of Government offices; 

▪ New integrated mass transport systems (land, 

sea and air) to interconnect cities to suburbs; 

▪ Transit-oriented developments (TODs);  

▪ Informal settlements; and 

▪ Improved agricultural productivity by restricting 

agricultural land conversion  

PASSAGE OF THE NATIONAL LAND USE ACT (NLUA) AND 

RELATED POLICIES 

The National Land Use Act (NLUA) is a proposed bill 

that aims to promote and enforce sustainable practices 

to protect the country's natural environment. The bill 

which has been languishing in Congress for more than 

two decades provides guidelines in major areas, that 

includes: agricultural lands, forestlands and 

watersheds, coastal zones, mineral lands, energy 

resource lands, settlements development areas, 

industrial development areas, tourism development 

and heritage areas 

Carrying capacity  

If detailed land use breakdowns for each LGU framing 

the Manila Bay is available, the carrying capacity for 

each of the LGUs (initially expressed as a population 

threshold) could be readily determined through the 

judicious application of valid and subsisting national-

level and local-level development controls (DCs). 

Land use efficiency  

The surface area of land is fixed whereas the number 

 

FIGURE 24: CONTRIBUTION OF SPECIFIC MEASURE TO PROJECT INDICA-

TORS 

FIGURE 25: COST COMPARISON OF SPECIFIC MEASURE AGAINST MOST 
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similary arrange funding for the future comprehensive 

land-water-air-subsurface use planning (CLWASUP) 

and zoning ordinance (ZO) formulation for the 36 

LGUs framing Manila Bay and possibly even the 60 

other LGUs that indirectly drain to the Manila Bay. See 

Annex 7 for Conceptual Plans for Decongesting Metro 

Manila 

TRANSFER OF GOVERNMENT OFFICES 

The transfer of Government offices is a way to entice 

entities doing business with the Government to 

maintain their proximities to such offices, thereby 

helping decongest the NCR. This has worked 

moderately so far with the 2017-18 transfer of main 

DoTr operations to Clark but more agencies need to 

follow suit to attain a pronounced effect. With the 

completion of the horizontal work at the New Clark City 

(NCC), this may finally be realized, and perhaps also 

lend support to the future creation of the Metro-Clark 

Area (MCA), a key cog in the lon-term decongestion of 

the NCR.  

NEW INTEGRATED MASS TRANSPORT SYSTEMS (LAND, 

SEA AND AIR) TO INTERCONNECT CITIES TO SUBURBS  

Connectivity between the east and west coasts of 

Luzon (from the Philippine Sea to the West Philippine 

Sea) and between Calabarzon (south of NCR) to 

remote areas in northern Luzon via high-capacity road 

and rail. 

Multi-modals  

Multi-modals of various combinations i.e. land modes, 

land-air modes, land-water modes, land-air-water 

modes are key parts of the envisioned connectivities 

between the NCR and the other future metropoli in 

Regions 3 and 4 (as well as with Regions 1 and 2). 

Most of these will most certainly center on land modes 

i.e. bus (long/ medium/ short haul)-train (commuter, 

light, sub-urban, express, long-haul, freight)-TVNS-taxi-

tricycle-bicycle-walking, with very large property 

developments all around and above the multi-modal.  

Double-purpose designs for DRR infrastructures (e.g. 

seawalls) = serve CAA, DRRM and transport purposes  

The coastal road and protection system for the Manila 

Bay perimeter may actually host a combination of 

infrastructure and uses, which shall definitely 

encompass considerations for CCA and DRRM. A 

single alignment may therefore host tollways, 

railways, utility ROWs, tourism, commercial, 

military and CCA-DRRM elements. 

TRANSIT-ORIENTED DEVELOPMENTS (TODS) 

TODs must be initially developed within an 

unsheltered 200.0 m radius from transit centers 

i.e. 200.0 m as the unprotected walking 

threshold i.e. if without tree or roof cover/ 

arcade, specifically for hot, humid tropical 

climates. Within this radial distance can rise 

various combinations of mixed-use 

developments (MXDs) primarily focused on the 

proximity to the transit station or terminal. With 

sufficient quality protection from the elements 

e.g. tree-lined streets/ RROWs, arcades, 

covered and elevated covered walks and 

access-ways, and the like, the radial distance 

can be increased to up to 1.0 km distance from 

the transit facility.  

Measure 9 has moderate positive contribution to 

majority of the Project indicators. However, spe-

cific measure will result to negative effect in Im-

proving the Area of Protected Natural Habitat 

and Abundance of Fish Biomass. 

Measure 9 is most expensive proposed measure 

of the project at 1.8T  



53 

OTHER MEASURES: 

The measures described in this section are largely suppletory to the 

alternative measures above. These measures are designed to cure the 

deficiencies in the implementation environment by setting in place facilitating 

policies and institutional mechanisms, by enhancing the resource 

endowments and competence of concerned implementing agencies and 

organizations, by providing easy access to adequate and up to date 

datasets and information needed for precise and timely decisions and 

actions, and by elevating the level of public awareness and knowledge on 

Manila Bay through targeted IEC. These other measures need to have 

secure and adequate funding without needing to compete with the 

alternative measures above 

Enabling Environment, Policies, and 

Institutional Set-up 

The Philippines has one of the most comprehensive set of environmental 

laws in the world. It is often said that the challenge lies in the 

implementation. For Manila Bay, the challenge of implementation lies in 

matching the scale of decision-making to the ecological scale of the Bay. 

Current laws and institutional arrangements are anchored on the local 

government unit as decision-maker or implementer, such as solid waste 

management and coastal habitat management. Laws on pollution control 

target point sources. Environmental impact assessment regulations are 

focused on individual projects or activities. 

In implementing the identified Measures, policies and regulations have to be 

modified to match the ecological scale of the Bay: 

1. For improving the management of marine protected areas, it is not 

enough that each coastal LGU establish MPAs in its own jurisdiction 

as provided in the amended Fisheries Code. What is important is that 

the MPAs in Manila Bay form a functional network taken as a whole. 

This would require a complex web of local ordinances that establish 

the network of MPAs that belong in different local jurisdictions. This 

also means that LGUs establish zones in municipal waters that 

consider not just the MPAs within the LGU but should also be 

compatible with the MPAs established in contiguous LGUs (i.e., one 

LGU cannot establish an industrial zone next to the MPA of a 

neighboring LGU). The establishment of a network of MPAs in Manila 

Bay can be done through coordination among coastal LGUs following 

a comprehensive scientific study on the connectivity, appropriate site 

and size of the MPAs. The policy on and establishment of the MPA 

network should be reviewed by a Bay-wide institution, such as the 

Integrated Fisheries and Aquatic Resources Management Council 

(IFARMC); 

2. Considering that there are economies of scale in solid waste 

management, it may be necessary to address the problem not by 

individual LGU, but as a whole unit covering the entire Manila Bay, or 

at least, in clusters similar to what is being done in the Metropolitan 

Manila area. Management of solid waste may be done through a 

nested arrangement such that barangays are responsible for 

segregation/diversion at source, municipalities and cities are 

responsible for collection of residual waste, and disposal is done at 

several strategically-located facilities servicing a cluster of LGUs (not 

necessarily one facility per LGU). This is allowed under the current 

laws and regulations and is actually already being practiced with 

some MRFS servicing several barangays and some SLFs accepting 

wastes from several LGUs. There is however a need to establish the 

right incentive system to facilitate acceptance of the host LGU. The 

DILG directive issued in 2019 to all barangays to do clean-ups 

weekly is hampered by lack of budget, as well as a lack of facilities to 

receive the collected wastes. The use of transfer stations to 

aggregate collected waste and use bigger transport vehicles to bring 

them to the SLF and thus reduce cost needs to be considered.   

3. Policies, rules and regulations need to be reviewed to enable more 

commercial scale composting of biodegradable waste and also 

encourage more recycling.  

4. In reducing pollution load, it is not enough to regulate effluents from 

point sources using uniform effluent standards, but to consider the 

cumulative impact of all point sources on the carrying capacity of the 

receiving body of water (the river system, and ultimately, Manila 

Bay); 

5. In addressing informal settlements, LGUs in the highly urbanized 

areas of Manila Bay have the problem of limited space for 

resettlement in-city, thus one LGU may not be able to completely 

address the problem alone. However, if the challenge of upgrading 

informal settlements is taken collectively at the scale of the Bay or 

Metropolitan area, then collective solutions may be achieved by 

pooling LGU resources for common relocation sites in less 

congested areas provided with better basic services and 

transportation options to commute to work.  Assistance/incentives 

must be provided to the host LGU which will shoulder the burden of 

providing additional services to their “newly acquired constituents” 

and formal agreements to effect this between or among the host 

LGU and the originating LGUs must be forged;    

6. In implementing DRRM programs, adaptation and mitigation 

measures (such as flood control, GHG emission reduction) should 

also be at the scale of the Bay, or at least the Metropolitan Manila 

area, to match the scale of risks to disasters and climate change; 

7. For sustainable fisheries, Manila Bay should be treated as one 

ecosystem with shared fisheries stocks. The setting of reference 

points and harvest control rules should cover the entire Manila Bay. 

LGUs should then set their licensing limits so as not to exceed the 

limits for the Bay. As with establishment of the MPA network, the 

policy on sustainable fisheries should also be reviewed by a Bay-wide 

institution, such as the Integrated Fisheries and Aquatic Resources 

Management Council (IFARMC) because managing the fish stocks in 

the Bay  is beyond the control of a single LGU; 

8. For responsible reclamation to happen, the directive for PRA under 

EO 74 (2019) to evaluate reclamation projects based on their 

cumulative impact should be strictly followed. For Manila Bay, the 

cumulative impact of all proposed reclamation projects has to be 

considered in the review and approval of individual reclamation 

projects; 

Underlying all these measures is the need to enhance the environmental 

impact assessment policy that should move away from project-based 

evaluation of environmental impact to a programmatic and/ or strategic 

impact assessment. 

The institutional arrangements for Manila Bay have to consider that 

management decisions have to match the ecological scale of the Bay. 

Coordination of LGU and NGA plans and programs have to be mandatory, 

following the guiding principles and strategies under the Master Plan. To 

ensure adherence to these guiding principles and strategies, the institution 

that will oversee the implementation of the Master Plan needs to have the 

powers to regulate and enforce compliance. Additionally, an umbrella 

institution may be considered to oversee the inter-LGU, inter-agency 

coordination, as well as monitor and evaluate the implementation of the 

Master Plan. 

Data and Research 

Generation and build up of time series datasets through long-term research 

on and monitoring of climate, hydrological processes, ecosystems and 

ecosystem services, biodiversity, changes in land cover and land use, and 

socioeconomic activities will be pursued as a measure to promote science-

based decisions and policies for the Manila Bay basin. Various monitoring 

and research stations will be set up in the bay, along the coasts and major 

natural waterways. Remote sensing techniques will also used to periodically 

gather datasets on land cover and land use, landscape features, damages 

and impacts of climate change and disasters, and other land-based 

datasets.  An integrated database and information management systems 

interfaced with modeling and predictive tools and other decision support 

tools will be set in place for the easy access of practitioners, decision and 

policy makers to fresh information needed for prompt and precise 

decisions. Multidisciplinary and multiagency research and monitoring 

activities will be pursued to ensure integrated and  comprehensive 

implementation of various activities. Adequate and sustainable funding for 

this measure will also be secured through legislation or executive orders or 

other suitable mechanism to ensure continuity and integrity of datasets and 

information on Manila Bay. 
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Reducing Greenhouse Gas Emission 

Climate change (CC)  mitigation is a response strategy to climate change by 

reducing Greenhouse Gas (GHG) emission.  In October 2015, the Philippines 

submitted to the UNFCCC the Intended Nationally Determined Contributions 

(INDC), which states, among others, to reduce GHG emissions (in CO2e) of 

about 70% by 2030 relative to its BAU scenario of 2000 to 2030.  The 

reduction of CO2 emissions will come from energy, transport, waste, forestry, 

and industry sectors. CC mitigation has several co-benefits such as poverty 

alleviation (RE projects provide to the host communities a Share in National 

Wealth Tax, the Energy Regulation 1-94, real estate taxes and income taxes 

paid by the Project Owner), cleaner air and water (RE projects can avoid coal-

fired and other fossil fuel power plants that pollute the air and water), clean 

source of energy, energy and cost savings (in cases of EE projects) and other 

co-benefits. 

In order to implement GHG emission reductions, it is important to know the 

sources of emission that includes: Energy, Industrial Processes and Product 

Use (IPPU), Agriculture, Forestry and Other Land Use (AFOLU), Waste 

among others. Annex 8 further stipulates the GHG and its sources  

The Philippine DOE targets from Energy Efficiency projects a reduction of 

178,980,000 Tons of CO2e by 2030. The indicative RE projects from the 

Manila Bay area (hydro, solar, wind and biomass) is estimated to reduce 164 

million tons CO2e from 2020 to 2030. 

Presented below are some of the Philippines’ projects that will reduce GHG 

emission starting 2015 and with projections to 2030, that will reduce the GHG 

emission.   

Industrial Processes and Product Use (IPPU) – GHG Emission Reduction 

Example of projects that reduce GHG emission in IPPU are as follows: 

▪ Secondary catalytic reduction of N2O emissions at ONPI nitric acid 

plant in Bacong, Negros Oriental.   

▪ Reduce  Sulphur hexafluoride (SF6) leaks and to recycle and reuse SF6 

present in National Grid Corporation of the Philippines’ (NGCP) 

equipment in their facilities.  

See Annex 8 for further stipulation of the above mentioned projects  

Agriculture, Forestry and Other Land Use (AFOLU) – GHG Emission 

Reduction   

Planting more trees, reforestation, planting mangroves. 

Waste- GHG Emission Reduction 

Included are Projects with wastewater treatment and discharge, where 

Methane is produced from anaerobic decomposition of organic matter by 

bacteria in sewage.   

Waste-to-Energy (WTE)  

WTE projects similar to the Payatas in Quezon City  involves the 

extraction, collection, processing and flaring, including the 

conversion of the biogas emissions at the Quezon City Controlled 

Disposal Facility (“Facility”) located in Area 2, Barangay Payatas, 

Quezon City, Philippines into electricity. This project activity was 

developed primarily to address the environment, health and safety 

concerns of the local government of Quezon City for its constituents, 

particularly those residing in the immediate surroundings of the 

Facility and could be replicated in the study area,  

Another project that can be recommended in the Master Plan is the 

turning of municipal waste into alternative fuel used in cement kilns. 

Through a method called co-processing, portions of traditional fuels 

are replaced with refuse-derived fuel (RDF). Co-processing is the re-

use of the mineral or energy content of waste materials while 

simultaneously manufacturing cement. It is a widely used procedure 

of recovering heat from waste in the United States and Europe. RDF 

is an alternative where qualified, tested, and processed non-

biodegradable waste is sorted and shredded in a manner that is both 

acceptable and suitable for alternative use in cement kilns.  

The Land Bank of the Philippines (LBP), as a financial and technical 

intermediary, will undertake a voluntary, coordinated action for the 

construction of landfill gas (LFG) extraction and flaring and electricity 

generation systems in sanitary landfill sites within the Philippines. LBP 

will provide carbon finance and investment finance assistance for the 

installation of LFG collection systems that capture and combust 

methane gas through flaring or by generating electricity of less than 

15MW. 

The project in Magallanes Village, Makati which is a Wastewater 

treatment – Biogas recovery and electricity production (cross 

reference to Energy – Reduction of GHG emission)  could be 

replicated in the project area. It is using a ‘Covered In-Ground 

Anaerobic Reactor (CIGAR). In the CIGAR system, the biogas 

recovery process from the degradation of sludge is optimised. Biogas 

contains about 65% methane by volume, on average, while the 

remainder is almost entirely carbon dioxide, although there are often 

traces of hydrogen sulphide, nitrogen, mercaptans etc. The biogas 

captured by the CIGAR process will be used to generate electricity 

for use on-site. Excess methane will be flared (this turns methane to 

CO2, which has a lesser GWP ). 

 

 

Resource Efficient Programs 

Maximizing Use of Land in the Context of Urban Development 

Global food demand is expected to increase dramatically within the next 

quarter of the century, primarily attributed to population growth. Meeting 

this demand would be quite a challenge due to the threats of climate 

change and diminishing land resource, which would also be rooted in 

increasing population. Even improvement in income levels in developing 

countries would increase food needs and demands.  While available 

technology is utilized to increase agricultural production, yield plateaus 

are being experienced at geographic areas that include eastern Asia for 

rice and northwest Europe for wheat . A plateau would indicate yield may 

have reached biophysical limit. 

Various solutions have therefore been identified to address the global 

food challenge. One of these is to reduce the rate of land-take for urban 

development, perhaps the prime one amongst several reasons behind 

the rapidly diminishing space allocated for agricultural production. 

Measures would include formulation of policies that promote denser 

urban cores and brownfield redevelopment accompanied by stronger 

national and local government units’ will in implementation. This could 

include a rein in encouraging greenfield developments that would further 

reduce available land for agricultural needs. Innovative concepts should 

be explored to allow for optimized use of land for settlement, commerce, 

industry, and transportation . Intuitively, this would mean leaning towards 

promotion of mixed uses and high-density buildings.    

Densification however would have its own negative implications. Most 

evident would be the accompanying high construction costs which 

dampen both public and private sector investments. Such costs are 

further escalated with the need for proofing measures against natural 

disasters, primarily earthquakes. Impacts on food supply stability of 

alternatives that require use of more agricultural land should then be 

properly quantified for fairer economic evaluation of resource allocations. 

Another repercussion would be worse environmental and traffic 

conditions within the core. One mitigating measure is the provision of 

efficient mass transit systems, elevated or sub terranean. Utilities that 

reduce environmental impacts should also be in place. A long-term 

solution to ease the stress on existing high-density urban areas is to form 

other cores, or growth poles. These developments should be properly 

planned with infrastructure and utilities that would meet environmental 

concerns and requirements.  
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Information, Education, and 

Communication (IEC) 

The inclusive, effective, and sustained implementation of the MBSDMP will 

be underpinned by relevant strategies on information, education, and 

communication. 

First, a set of key strategic messages will be agreed on the basis of which a 

set of core and specialised multi-media information materials/products will 

be prepared to serve different purposes in the implementation of the 

MBDSMP, especially in terms of sustaining public support and involvement, 

stakeholder engagement, and institutional coherence and accountability.  

These products will be both general and audience-specific and can be used 

for different information, communication, capacity building, and knowledge 

development purposes.  Specifically, these products will also support DepEd

-specific strategies and measures (see below). 

Second, a communication system/infrastructure will be developed that is 

coherent with the institutional framework that will emerge from the MBSDMP 

and address internal and public-facing requirements.  The communication 

system and strategy will support the internal institutional structure in terms 

of coordination, collaboration, alignment and coherence, and access and 

simplification.  The strategy will include building and accompanying a critical 

number of collaboration champions across key institutional players.  A core 

programme for building this capacity will be developed.  The system is 

expected to make judicious and effective use of appropriate ICT platforms.  

The communication system and strategy will also include online and other 

platforms for information access and engagement in a manner that 

promotes accountability, quality work, ease of access, and simplified 

engagement.  Specific roles and responsibilities will be developed as soon 

as the institutional framework is agreed. 

Third, initiatives in formal basic education under the Department of 

Education (DepEd) is intended to develop and reinforce environmental 

awareness and consequent desired behavior among its learners through the 

acquisition of related knowledge, skills, and values as they go through 

kindergarten up to Grade 12. A major strategy in this regard is the provision 

of technical assistance to the DepEd in reviewing environment-related 

subjects in its current K-12 curriculum, including its corresponding learning 

strategies and resources, as applied in Manila Bay.  Specific gaps will be 

identified and improvements will be undertaken through a capability-building 

program for DepEd’s curriculum and learning resources developers that will 

specialize on environment in basic education.   

Technical assistance will likewise be provided to DepEd in developing 

learning strategies and resources targeting the out-of-school children/youth 

as well as adult population under its non-formal education programs, i.e., 

alternative learning system (ALS) and basic literacy program. Program 

review and improvement will likewise be undertaken in the context of 

MBDSMP. 

Improvements in learning strategies and resources in K-to-12 to be applied 

in MB shall provide the avenue for DepEd to derive lessons and experiential 

knowledge necessary for integrating environment-related concerns in the K

-to-12 curriculum 

Strategies and actions in MBDSMP information, education and 

communication are intended to ensure public and multi-stakeholder 

engagement, institutional effectiveness and accountabiltiy, to ensure 

inclusive, multi-dimensional, and sustained development of the Bay 

founded on informed, knowledgeable, and committed publics and primary 

actors. 

Sustainability of Master Plan 

The sustainability of the MBSDMP rests largely on the buy in of concerned 

government agencies including LGUs, private sector and civil society. 

Numerous are the cases of thoughtfully crafted plans in the past that fell 

short to produce the desired outcomes due to failure in implementation that 

arose from the lack of adequate and sustained support from the public as 

well as the private sector. It is therefore crucial to ensure that the MBSDMP 

is commonly owned by concerned stakeholders at the national, regional 

and local level. To achieve this, the measures below shall be included in 

the master plan. 

▪ Set in place comprehensive measures to sustain the engagement of 

stakeholders from the plan preparation to implementation. This will 

require keeping all the stakeholders adequately informed on and 

motivated to contribute in the implementation of MBSDMP such as 

through Information, Education and Communication programs. 

▪ Provide incentives to and develop the capacity of the LGUs to 

harmonize its CLUP, CDP, LCCAP, DRRMP, and other development 

plans with the MBSDMP. 

▪ Put in place an institutional mechanism that is fully empowered and 

sustainably endowed with essential human, financial, political and 

technological resources to be able to navigate through the 

constraining barriers of bureaucratic turfism and self-centric policies 

and programs. 

▪ Establish an agile and enduring research and monitoring programs 

that will generate time series datasets, knowledge and tools needed 

in making and implementing timely and precisely responsive policy 

and management decisions, and for providing feedback mechanims 

that will allow for more anticipatory and proactive actions to address 

current and emerging issues and concerns promptly. 

▪ Institutionalize MBSDMP as a mandatory long-term development 

framework for all agencies and LGUs within the plan area. Agencies 

and LGUs with development programs and policies that contribute to 

the achievement of goals and targets of MBSDMP should be 

rewarded such as by getting priority funding from the national 

government.  

▪ Mainstream MBSDMP in the national, regional, and local 

development planning. This will entail proper representation of the 

MBSDMP governing body in the concerned national, regional and 

local development councils.  

Global Warming Potential (GWP).   

D. Hofstrand, “Can We Meet the World's Growing Demand for Food? (AgMRC Renewable Energy & Climate Change Newsletter, February 2014), https://www.agmrc.org/renewable-energy/renewable-energy/can-we-meet-the-worlds-growing-demand-for-food. 

Umwelt Bundesamt, “Land use reduction, https://www.umweltbundesamt.de/en/topics/soil-agriculture/land-use-reduction#textpart-1 



comprehensive set of measures that is called strategy. 

The final set of measures is comprehensive enough to 

include all PAPs that will facilitate the achievement of 

the various targets.  

Recognizing that the limitation of financial resources 

available to carry out the various measures will persist 

over the entire planning horizon, different strategies 

each representing preferred investment mix were con-

sidered and evaluated. Based on a set of criteria de-

scribed in the following sections, the preferred strategy 

was determined.   

Strategy as used in this report refers to a basket of 

measures (i.e., bundles of PAPs) that will be described 

in the MBSDMP and eventually will be implemented to 

achieve all the targets in 2022, 2030 and 2040. Alter-

native strategies were screened and evaluated based 

on its performance in achieving the various targets. 

Guided by the findings in the Situational Analysis Re-

port, and by the results of reviews of existing plans, 

FGDs, consultations, workshop, meetings with TC and 

NEDA-Infracom, key informant interviews, and surveys, 

potential specific measures and strategies were identi-

fied. The identification, screening and evaluation of the 

potential strategies and measures were done through 

an iterative process involving the local experts and 

DET consultants. A series of strategy building work-

shops were conducted by the study team where the 

impacts of the strategies and measures on the indica-

tors were examined initially using various disciplinal 

lenses of the study team members but eventually cul-

minating in the convergence of unique measures into a 

7 Strategies 
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FIGURE 26. PERCENTAGE OF FUNDING VERSUS FUNDS REQUIRE-

MENT UNDER STRATEGY 1. 

FIGURE 27. PERCENTAGE OF TARGET PER INDICATOR THAT IS LIKELY TO BE 

ACHIEVED UPON THE IMPLEMENTATION OF STRATEGY 1. 57 

STRATEGY 1: 

Cost Effective Approach 

Strategy 1 was attained by aiming to address one clear problem: 

“What is the optimal combination of measures that can produce the 

best results, given limited funding, at the quickest time possible?”  

As may be immediately drawn from the problem statement, the pro-

cess of determining the strategy involved looking into three parame-

ters: 1. targets must be achieved, 2. resources are scarce, and 3. 

effects must be immediate. These parameters provided a logical 

structure for developing the strategy. 

Targets must be achieved. The foremost condition was ascertaining 

that the set of indicators for the MBSDMP are completely addressed, 

if not, significantly improved, if the measures were put in place. The 

different weights of the indicators, and what measures will impact on 

them most, provided uncomplicated guidance on what was of highest 

importance, and what needs to be done right away. Thus, high budg-

et priorities were given to measures 3, 4 and 5 --- the combination of 

which will significantly pull most indicators to the near-perfect 

achievement of targets and which would lead to the improvement of 

water quality which is believed to be at the core of the sustainable 

development of the Bay. 

Resources are scarce. For the strategy-building to be practical, it had 

to work under the premise that resources are scarce. Because of this, 

careful distribution of the budget was necessary. It also considered 

that all sectors are important but priorities have to be made. Thus, an 

equitable, rather than equal, share of the limited resources among the 

measures was done based on anticipated impact on the indicators. 

Moreover, some of the measures, such as 8 and 9, which require 

huge capital investments but with potentially high commercial viability, 

were seen to be areas where private participation can be easily ex-

pected. Because of this, the limited budget was devoted to measures 

where limited government financing will be needed most. 

Effects must be immediate. For interventions to be meaningful, they 

must have the capability to immediately be translated not just to water 

quality improvement but also into welfare changes for its target bene-

ficiaries. Because of this, more budget for measures with high impact 

on the concerned indicators was allocated upfront. On the other 

hand, measures with relatively lower effect on the indicators were giv-

en almost equal budget allocations for the plan years, 2022, 2030 

and 2040. 

With the conditions set, the combination of measures with corre-

sponding budgets were seen to exceed ALL of the targets, except for 

Poverty Incidence which fell short by only a mere 3.4%.  
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STRATEGY 2: 

Targeted Investments 

Figure 7 shows the percentage of  funding  relative to the funds re-

quired per proposed measure, assuming the MBSDP has limited re-

sources of only Php700 billion. The justifications for the allocation are 

the following: 

Since enforcement of responsible reclamation activities needs the 

smallest amount as per budget, and most doable in terms of imple-

mentation, it was 100% funded.  

The next bulk of funding (91% of total cost requirement) was given to 

measures that will address concerns of informal settlements in ease-

ments and high-risk areas. This will significantly target MBSDP’s indi-

cators of reducing encroachment of informal settlers and people ex-

posed to flooding. Likewise it will be in alignment with the short-term 

targets of the government led by DENR to cleanup Manila Bay, and 

provides the sustainability of the initial cleanup efforts through to 

2040. 

Upgrading and updating solid waste management, and reducing pol-

lution load were next in the funding order of priority (83% and 72%, 

respectively, of total cost requirements) since these will greatly im-

pact the water quality of Manila Bay, Similarly will complement the 

initial efforts of the government to improve the water quality in the bay 

over the next three years with sustained efforts until 2040. 

Two measures (promote sustainable development and decongest 

Metro Manila by creating new growth centers with improved connec-

tivity) were given the least budget since they will, in the future, largely 

be driven by the private sector. 

The remaining measures were funded about the same percent-

ages relative to costs as we espouse Strategy 2. 

Strategy 2 attempts to align with the current Administration’s fund-

ing distribution of the Php47 billion budget  for the rehabilitation of 

Manila Bay, which gives more focus on informal settlements and 

clean up by reducing the BOD and PO4 load so that fish and other 

aquatic organisms can flourish.  

The strategy will hit 100% of the MBSDP targets of reducing BOD 

pollution entering Manila Bay, reducing the number of people ex-

posed to flooding, and reducing percentage encroachment of infor-

mal settlements in legal easements. All other funding allocations to 

the other proposed measures will similarly address all the other indi-

cators but on a lower accomplishment level than 100% (Figure 8). 

The strategy will employ bold measures that are described below: 

Specific measures relative to BOD reduction include, among others, 

construction of clustered wastewater treatment facilities in areas out-

side of MWSS concession area. Other than the direct financial cost 

savings resulting from clustered facilities, there can be other benefits 

that the host communities may receive, eventually promoting inclusive 

growth. These benefits to host communities can be in terms of low-

ered fees, and financial incentives that may fund other community 

projects (Box 1).  

Some innovative measures that will be proposed to reduce encroach-

ment of Informal Settlements. consist of construction and develop-

ment of half-way homes with complete basic services and livelihood 

opportunities, and promotion of a policy reform obliging developers to 

invest 20% of the total project cost in low cost housing within the 

same area that is being developed. 

To reduce people exposed to flooding, the strategy will allocate funds 

for projects and programs that will strictly implement DRR/CCA. Pro-

jects will target at stopping groundwater extraction and provide alter-

native water sources (runoff, surface water, rainwater harvesting) to 

abate land subsidence. 

FIGURE 28. PERCENTAGE OF FUNDING VERSUS FUNDS REQUIRE-

MENT UNDER STRATEGY 2. 

FIGURE 29. PERCENTAGE OF TARGET PER INDICATOR THAT IS LIKELY TO BE 

ACHIEVED UPON THE IMPLEMENTATION OF STRATEGY 2. 

Box 1: Dumaguete City Septage Treatment Facility 

 

 
 

The city provides financial incentives to the host community, funded 

from the sanitation tariff of Php2 per cu.m. of water consumed by 

households. The incentives are through student scholarships, opera-

tion of barangay health care facility, road improvements. and local 

employment in the treatment facility.  

The facility started to be fully operational in 2010.  It provides city-

wide septage management program on a 5-year rotating schedule.  

The program includes a treatment plant and a fleet of seven de-

sludging trucks.   
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STRATEGY 3: 

Balanced Investments  

In Chapter 6 (Foundations for Sustainable Development) of the 

Philippine Development Plan  (2017-2022), Accelerating 

Infrastructure Development as a sector was prominent, along with its 

4 target ourcomes (enhanced growth and productivity, improved 

basic and social infrastructure and services, improved resiliency and 

enhanced environmental quality, along with an array of strategies, 

which are all heavy on hard infrastructure requirements, necessitating 

large infusions of public funds. 

Under this strategy, investible public and private monies must be 

directed towards realizing the basic hard infrastructure needed, 

specifically for those intended to directly aid the target growth centers 

achieve their intended future roles, initially through assistance in the 

preparation of their sustainable development master plans (SDMPs) 

i.e. updates of past plans or undertaking new planning efforts, LGU-

level comprehensive land-water-air-sub-surface use plans 

(CLWASUP) and LGU zoning ordinances (ZOs, complete with IRRs, 

guidelines and standrads), provincila physical framework plans 

(PPFPs), and the preparation of either pre-feasibility studies (PFS) or 

feasibility studies (FS) in the case of identified priority programs and 

projects, and the execution of the initial phases of such priority 

programs and projects.  

Some of these could be big-ticket items such as surface water 

collection-storage-process management-usage (which can greatly 

aid in region-wide flood control efforts), new institutional centers 

(such as the Clark New City/ NCC project, connectivity upgrades 

(tollways, railways, ports, airports, etc.), transshipment facilities and 

goods depots, power and water generation, telecommunications, 

production and logistics centers, new settlements, housing sites and 

services (for the expected influx of migrant populations, hopefully 

mainly from the NCR), enhanced CCA & DRRM response capabilities, 

satisfaction of mandated GHG compliances, etc.  

All these are also expected to feed into the macro framework for 

Luzon Island under the National Economic and Development 

Authority (NEDA) Land Use Committee (NLUC) review of the National 

Spatial Strategy (NSS), the core strategy of the National Physical 

Framework Plan (NPFP) 2016-2045, which intends to guide sub-

national physical and land use planning, among other current land 

use policy concerns that include decongesting the NCR.  

 

FIGURE 30. PERCENTAGE OF FUNDING VERSUS FUNDS REQUIRE-

MENT UNDER STRATEGY 3. 

FIGURE 31. PERCENTAGE OF TARGET PER INDICATOR THAT IS LIKELY TO BE 

ACHIEVED UPON THE IMPLEMENTATION OF STRATEGY 3 



60 

only be 98% achieved by 2040 (Figure 9). This strate-

gy will maximize the investment on almost all of the 

measures except for the measures on sustainable de-

velopment and decongestion of Metro Manila by creat-

ing new urban growth centers for which investment will 

be less than 5% of the total budget needed to fully im-

plement these measures (Figure 8). 

 

Using the second criterion will make Strategy 2 the 

best strategy. This strategy will invest as much as pos-

sible on measures that if implemented will have a com-

bined impacts leading to the 100% achievement of the 

targets for enhancing ecosystem restoration and pro-

tection. In addition this strategy will also lead to the 

achievement of at least 80% of the other targets ex-

cept for the target on increasing the area of natural 

habitats that will be achieved a fraction below 80% lev-

el of achievement (Figure 11). At least 80% of the total 

budget required to fully implement the measures on 

reducing encroachment on legal easements, improving 

solid waste management, and enforcement of respon-

sible reclamation activities will be funded in this strate-

gy (Figure 8). Promotion of sustainable development 

and decongestion of Metro Manila will get less than 

10% of the total budget required to fully implement 

these measures.  

 

When the third criterion of strategy selection is used, 

Strategy 1 will be the best strategy. Strategy 1 will in-

vest in measures that will achieve 100% of the targets 

on enhancing the protection and restoration of ecosys-

tems and on increasing the fish stocks in Manila Bay. 

In addition Strategy 1 will also achieve 100% of all the 

other targets except for the target on reducing the pov-

erty incidence.  

 

Based on the three criteria for the selection of the pre-

ferred strategy, Strategy 1 appears to be the preferred 

strategy that will be the focus of formulating the 

MBSDMP.  

Next page provides a Comparative Matrix of Propose 

Measures that reflects how it complements with the 

Admin Order No. 16. 

The recommended strategy is the strategy that is able 

to meet most of the target for each of the indicators by 

2040. From several alternative strategies, three strate-

gies was found superior over the others. These top 

strategies have a common set of measures but differ in 

the amount of investments made on each of the nine 

(9) measures described in the previous sections. With 

the objective of achieving all the targets by 2040 given 

a total budget ceiling, each strategy variably allocated 

the total budget to each measure over the three (3) 

timelines in accordance to its respective priority indica-

tors. Strategy 1 represents the preference of fully 

meeting all the targets during the planning horizon. 

Strategy 2 is a bundle of activities that are primarily 

focused on the achievement of the targets on reducing 

the number of people exposed to flooding and the en-

croachment in legal easements without underachieving 

by no more than 20% all the other targets. Strategy 3 

invested on a set of activities that are focused on fully 

achieving the targets on increasing the area of natural 

habitats and increasing the demersal fish stocks in Ma-

nila Bay without any constraints on the minimum level 

of achievement of the other targets. 

Based on the above, the preferred strategy can actual-

ly be chosen using three criteria. First is based on cost 

effectiveness (i.e.,  maximum percentage of targets 

achieved given total budget ceiling). Second is based 

on the 100% achievement of targets on reducing the 

number of people that are potentially at risk to disas-

ters constrained by achievement of minimum percent-

age of all the other targets. Third is based on the 100% 

achievement of targets on the enhancement of protec-

tion and restoration of ecosystems in Manila Bay with-

out any constraints on the achievement of  minimum 

percentage of all other targets.  

 

Based on the first criterion, Strategy 1 is the best strat-

egy as it will be able to achieve most of the targets  

except for the target on poverty incidence which will 

8 Recommended Strategy 
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Long List of Indicators (December 2018 SAR Report) 

Indicator Possible Data Source  

Climate Change Adaptation & Disaster Risk Reduction 

Increase in household income of informal settlers Concerned Local Government Unit (LGU) - 

Local Shelter Plan 

Rate of unemployment among informal settlers No lead agency / institution 

Increase in number of sources of livelihoods PSA - Labor Force Survey 

Reduced number of school dropouts in elementary, 

secondary and tertiary levels among poor families 

DEPED / Concerned Local Government 

Unit (LGU) 

Increased allocation of LGUs for DRR/CCA projects Concerned Local Government Unit (LGU) 

Created DRRMO/CCO and MENRO with 

adequately trained personnel 

Concerned Local Government Unit (LGU) 

Number and amount of PSF-supported projects Climate Change Commission (CCC) 

Free and open access to climate data/information Climate Change Commission (CCC) 

Number of safe housing units for informal settlers LGU Local Shelter Plan 

Presence of safe and adequate evacuation facilities 

in all coastal LGUs 

Concerned Local Government Unit (LGU) 

Number of alliances of LGUs for DRR and CCA and 

related purposes 

Concerned Local Government Unit (LGU) 

Increase in number of local DRR and CCA related 

development projects funded by national 

government 

Concerned Local Government Unit (LGU) 

Increase in expenditure on social housing NHA 

Increase in number of social housing units funded 

by private sector 

NHA 

Increase expenditure for DRR and CCA related 

infrastructures 

No lead agency / institution 

Number of updated CLUPs and CDPs where DRR 

and CCA are integrated 

HLURB / CCC 

Zero or reduced expansion of informal settlements Concerned Local Government Unit (LGU) 

Number of submitted and approved solid waste 

management plans of LGUs 

National Solid Waste Management Com-

mission 

Number of LGUs with access to safe and adequate 

solid waste management facilities 

National Solid Waste Management Com-

mission 

Number of DRR and CCA related LGU projects with 

active engagement of academe, CSOs, private 

sector 

Concerned Local Government Unit (LGU) 

Number of multi-agency DRR and CCA related 

policies, programs and projects implemented 

OCD - NDRRMC 

Number of multi-agency DRR and CCA related 

policies, programs and projects implemented 

OCD - NDRRMC 

Number of DRR and CCA related projects approved 

by RDCs 

RDC 

Number of approved DRR and CCA related projects 

that are included in the comprehensive 

infrastructure development framework plan (master 

plan) 

OCD - NDRRMC 

Reduced number of fatalities, injuries and cost of 

damages to properties & infrastructure 

OCD - NDRRMC 

Establishment of systematic monitoring, 

assessment and recording of impacts, and of 

magnitude and cost of damages from climate 

related and other natural disasters 

OCD - NDRRMC 

Number of researches conducted related to DRR 

and CCA 

Concerned Local Government Unit (LGU) 

Establishment of an integrated database (including 

maps and statistics) management system that is 

freely, openly and easily accessible to LGUs, NGAs, 

private sector, academe, research organizations, 

CSOs and other users 

OCD - NDRRMC 

Number of people living in high risks areas OCD - NDRRMC 

Number of people affected by disasters OCD - NDRRMC 

Cost of damages due to climate change related and 

other natural disasters 

OCD - NDRRMC 

Ecosystem Protection 

Size, contiguity and percent cover 

(for corals only) of critical habitats: Mangrove, Mud flats, 

Coral reef 

BMB 

Protected marine and coastal areas BMB 

Exploitation rate of dominant fish 

catch 

BFAR 

Numbers of migratory waterbird 

populations and of species of 

international conservation concerns 

at 2015 level 

BMB 

Inclusive Growth 

Purchasing Power Index PSA 

Safety Index No lead agency / institution 

Health Care Index National Demographic and Health Survey 

(NDHS) 

Climate Index PAGASA 

Cost of Living Index PSA 
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Property Price to Income Ratio Can be derived from property market 

prices in LGUs and median HH income. 

Or, depending on HH income tiers. 

Traffic Commute Time Index* No lead agency / institution 

Average Commute Cost * No lead agency / institution 

Pollution Index DENR - Air Quality Index 

Access to modern electricity (also reliability of electricity) PSA 

Access to safe water PSA 

Access to sanitation PSA 

Average green area / inhabitant (open spaces*2) No lead agency / institution 

Poverty incidence in the plan area (especially within the agri-

cultural & fishers sector) 

PSA 

Unemployment rate according to gender PSA 

Number of SMME's DTI 

Contribution of agriculture to regional GDP PSA 

% of agriculture area within total plan area LGU MAO 

Land conversion rate from Agriculture to other uses LGU Assessors Office 

Job conversion rate - shifting from agriculture to other jobs No lead agency / institution 

Proportion of ISF households (related to secure tenure, 

which is handled in ISF theme) 

LGU Local Shelter Plan 

% of MB (regional) GDP generated by green activities No lead agency / institution 

Ratio of green jobs to overall jobs No lead agency / institution 

GDP (regional) PSA 

Proportion of informal/underground economy No lead agency / institution 

Internet infrastructure quality LGU 

Population density PSA 

 Upgrading Informal Settlements 

Percentage of Manila Bay households with access to 

basic services 

PSA 

Percentage of easement areas with informal settlement DILG 

Water Quality Improvement 

Percentage of water bodies that meet the water guideline 

values 

EMB-DENR 

Reduction of pollution load from baseline EMB-DENR 

% of solid waste that is properly managed LGU 

ANNEX 2: PHILIPPINE (PH) DEVELOPMENT CONTROLS (DCS) FOR LAND USE PLANNING, PHYSICAL 

PLANNING (HORIZONTAL) AND BUILDING DESIGN (VERTICAL) PROGRAMS/ PROJECTS 

Development controls (DCs) are a body of applicable international agreements, conventions, standards, and the like, 
and of Philippine (PH) laws and related executive issuances at the national and local levels i.e. rules/ regulations 
(crafted with or without legislative oversight), guidelines, standards, procedural manuals and their implementing 
mechanisms e.g. executive orders, administrative orders, department administrative orders, memorandum circulars 
and similar policy instruments, or of private sector self-regulatory DCs, that may complement or even contradict each 
other (whereby the strictest DC prevails and where the strictest/ most stringent rule specifically refers to the least 
amount of permissible development or construction or intervention at both the natural and built environments), but 
which are all collectively intended to limit the level of physical development on both private property and on the 
permitted portions of the public domain encompassing the surfaces of, the sub-surfaces of and the air above the land 
and the water. 

 

National-level DCs 

 

The following are the physical planning, architectural and allied design/ works guidelines and references that are 

typically utilized by the DPWH, the DILG, the DoTr and other PH infrastructure-related agencies i.e. governing laws 

covering national-level and local-level development controls/ DCs), local development-oriented ordinances, rules & 

regulations, codes & department orders, and the like, as the same apply to land use planning, physical planning 

(horizontal) and building design (vertical) programs/ projects, to wit : 

▪ P.D. No. 1096, The 1977 National Building Code of the Philippines (NBCP) System and its stream of regulations 

(SoR), including but not limited to its 2004 Revised (or later) Implementing Rules and Regulations (IRR), its 

Referral Code Sub-system (RCS), its Derivative Regulation System (DRS) and its Technical Reference System 

(TRS); 

▪ 2008 Fire Code of the Philippines/ FCP (R.A. No. 9514) and its 2009 or later IRR; 

▪ 1983 Accessibility Law (Batas Pambansa Bilang/ B.P. Blg. 344) and its latest implementing rules and 

regulations (IRR); 

▪ R.A. No. 6716 on rainwater collection; 

▪ P.D. No. 957 dated July 12, 1976, Regulating the Sale of Subdivision Lots and Condominiums and its latest IRR 

promulgated by the HLURB; 

▪ Various other professional regulatory laws (PRLs) governing the State-regulated practice of the various allied 

design professions (geology, environmental planning, landscape architecture, master plumbing, interior design, 

etc.); P.D. No. 957 (on Subdivisions and Condominiums) and its latest IRR that also cover sites for multiple 

buildings and grounds, at both new and built-up locations; 

▪ Water Code of the Philippines (P.D. No. 1067); 

▪ Fisheries Code of the PH (on municipal water boundaries); 

▪ various environmental laws, including those on climate change adaptation (R.A. No. 9729) and on disaster risk 

reduction and management (R.A. No. 10121); 

▪ applicable sections of the 1990 Local Government Code (R.A. No. 7160); and 

▪ applicable sections of R.A. No. 386, the 1949 New Civil Code of the PH. 

▪ HLURB Guidelines on various types of physical planning including the latest editions of its Cookbooks for the 

preparation of comprehensive land-water-air-sub-surface use plans (CLWASUPs), zoning ordinances (ZOs and 

their IRRs), etc. 

▪ Batas Pambansa (B.P.) Blg. 220 dated March 25, 1982, An Act Authorizing the Ministry of Human Settlements 

to Establish and Promulgate Different Levels of Standards and Technical Requirements for Economic and 

Socialized Housing Projects in Urban and Rural Areas from Those Provided Under P.D. No. 957, P.D. No. 1216, 

P.D. No. 1096 (NBCP) and P.D. No. 1185 (old FCP) and its latest IRR; note that B.P. Blg. 220 space planning 

and building design and construction standards are lower than P.D. No. 1096 standards; 

▪ variations to PH Standards: those found in standard USA, European or other international references on Site 

Planning and Urban Design; and 

▪ professional regulatory laws (PRLs), their IRRs, standards, guidelines, manuals and Memoranda and similar 

executive issuances duly promulgated by the Professional Regulation Commission (PRC) and its professional 
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regulatory boards (PRBs) i.e. the 2004 Architecture Act (R.A. No. 9266), the 2013 Environmental Planning Act 

(R.A. No. 10857), and the like. 

 

The following are the engineering guidelines and references that are typically utilized by the DPWH for both horizontal 

and vertical projects: 

▪ National Structural Code of the Philippines (NSCP), 2018 or latest edition, a referral code (RC) of P.D. No. 

1096, the 1977 National Building Code of the Philippines (NBCP); 

▪ DPWH Blue Book in its latest edition (reference the Bureau of Design’s 2015 Design Guidelines, Criteria and 

Standards/ DGCS for horizontal and vertical infrastructure); 

▪ The DPWH 2015 PH Green Building Code, a RC of P.D. No. 1096; 

▪ Department of Energy (DoE) Energy Conservation Standards, a RC of P.D. No. 1096; 

▪ Philippine Electrical Code (last updated 2009 or latest edition), a RC of P.D. No. 1096; 

▪ Philippine Society of Mechanical Engineering/ PSME Code (latest edition), a RC of P.D. No. 1096; 

▪ 1974 Code on Sanitation of the Philippines (CSP or P.D. No. 856) and relevant Department of Health (DoH) 

issuances (latest editions), collectively, a RC of P.D. No. 1096; 

▪ Revised National Plumbing Code of the Philippines (latest edition), a RC of P.D. No. 1096; 

▪ 2000 or later Architectural Code of the Philippines (ACP), duly promulgated by the DPWH, a RC of P.D. No. 

1096; 

▪ relevant DPWH Orders, Memorandum Circulars (MCs), specifically those addressed to Local Building Officials 

(LBOs), etc., collectively, a RC of P.D. No. 1096; 

▪ various other professional regulatory laws (PRLs) governing the State-regulated practice of the various 

engineering professions (geodetic, civil, electrical, mechanical, electronic, sanitary, etc.), all RCs of P.D. No. 

1096; 

 

The following are laws that incorporate elements of building and facility planning/ design references and are NOT 

utilized by DPWH as these are under independent agencies such as the Philippine Economic Zone Authority (PEZA) 

and the Tourism Infrastructure and Enterprise Zone Authority (TIEZA), to wit: 

▪ R.A. No. 7916, as amended by R.A. No. 8748, The Special Economic Zone Act of 1995, also known as An Act 

Providing for the Legal Framework and Mechanisms for the Creation, Operation, Administration, and 

Coordination of Special Economic Zones in the Philippines, Creating for this Purpose, the PEZA, which also 

gave rise to the PEZA OBOs, and its latest IRR; and 

▪ R.A. No. 9593, The Tourism Act of 2009 which created the TIEZA and its OBO; and its latest IRR. 

 

Other applicable building standards i.e. standards that are not found in the NBCP or that are more detailed than 

those found in the NBCP (in their latest editions), but which are subject to review by the LGU Office of the Building 

Official (OBO) are as follows: 

▪ for tourism facilities, Department of Tourism (DoT) standards and guidelines; 

▪ for hospitals and health care facilities c/o the DoH; 

▪ for primary and secondary school buildings c/o the Dep Ed; 

▪ for tertiary school buildings c/o the CHED; 

▪ for public markets c/o the DTI and/or the HLURB and other concerned attached agencies of the HUDCC;  

▪ for recreational facilities c/o the HLURB and HUDCC; 

▪ for sports facilities c/o the PSC; 

▪ for heritage conservation facilities c/o the NCCA and its attached agencies; 

▪ for office and residential condominiums c/o the HLURB and other attached agencies of the HUDCC; 

▪ for economic housing c/o the HLURB and HUDCC; 

▪ socialized housing c/o the NHA and HUDCC i.e. following B.P. Blg. 220 standards rather than P.D. No. 1096 

standards; 

 

Other applicable building standards i.e. standards that are not found in the NBCP or that are more detailed than 

those found in the NBCP (in their latest editions), but which are NOT subject to review by the LGU Office of the 

Building Official (OBO) but are instead reviewed and approved by the respective internal/ independent OBOs, are 

as follows: 

▪ for industrial sites and buildings c/o the PEZA; and 

▪ for tourism facilities c/o the TIEZA. 

 

Other applicable physical planning and building standards are as follows: 

▪ those dictated under Philippine jurisprudence; and 

▪ those requiring compliance under international law or agreements signed by the Philippine Government.  

 

 

Local-level DCs 

 

LGU zoning ordinance (ZO), including its main annex, the Official Zoning Map (OZM), all duly approved by the 

Housing and Land Use Regulatory Board (HLURB); and its implementing rules and regulations (IRR), that may 

encompass various types of development-related ordinances; ZOs and OZMs should preferably be based on 

comprehensive land-water-air-su-surface use plans (CLWASUPs), which shall encompass municipal waters (using 

NAMRIA-delineated municipal water boundaries/ MWBs, sub-surface resources including aquifers and 

underground waterways, aerodromes and definable air rights, view corridors, and the like. 

 

LGU special ordinances (SOs) in the areas of public housing, the use of municipal waters, underground/ 

subsurface resources, parks and open spaces, tourism, transportation and parking, traffic management, public 

education, public health and sanitation, agriculture and fisheries, the public domain, and the like. 

 

Self-Imposed or Voluntary-level DCs 

 

Deeds of Restrictions (DoRs) and Sustainable Development Guidelines and Standards (SDGS) in various formats 

for the use of both private and public lot parcels and for the limited/ controlled/ monitored use of portions of the 

public domain (to include legal easements along waterways, road rights-of-way/ RROWs and other forms of rights-

of-way/ ROWs, public parks/ forests and open spaces, conservation areas, and the like). 

 

The various other design standards, guidelines, etc. prepared by professional associations and based on industry 

practices (particularly if more detailed or more stringent than official DCs), and likewise on the valid and subsisting 

professional regulatory laws (PRLs) on PH soil also fall under this category.  

 

 

International-level DCs (that may find suppletory application in the event of the lack of applicable PH DCs) 

 

The following are the international-level DCs that may find local application, specifically if PH DCs are absent or 

less stringent for the intended application (that must consider the type of users, the physical setting of the project 

and the hot-humid tropical climate in the Philippines, to wit : 

▪ United Nations (UN) International Civil Aviation Organization (ICAO) documents, as mandatorily applicable 

to international airports in the PH; 

• International Building Code (IBC), suppletorily applicable to Philippine projects; 

• International Fire Code (IFC), suppletorily applicable to Philippine projects; 

• International Air Travel Association (IATA) standards, as applicable to international passenger terminals 

(IPTs) in the PH; 

• International physical planning, design, manufacturing, testing, transportation, maritime, building, 

development, construction, product, professional practices, and related standards, are all suppletorily 

applicable to Philippine projects, but only in the following sequence, and specifically provided their provisions 

are more stringent than PH DCs :  

▪ 1) Official International (other than American, European or Asian), specifically those imposed by official 

development assistance (ODA) agencies for public sector projects i.e. World Bank (WB), Asian 

Development Bank (ADB), Japan International Cooperation Agency (JICA), USAID, CIDA, Ausaid, etc.; 2) 

American; 3) British, followed by Commonwealth; 4) German; 5) Japanese; and 6) other Asian. 
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▪ other UN standards for physical planning, building design and horizontal/ vertical construction; 

▪ USA standards including product and testing standards e..g. AASHTO, ACI, UL, DIN, JIS, etc.; 

▪ Japan railway standards; 

▪ WTO-GATS; 

▪ ASEAN MRAs and other multii-lateral arrangements; 

▪ JPEPA and other bilateral agreements; 

▪ treaties;  

▪ protocols; 

▪ standards set by international funding organizations or donor agencies; 

▪ accepted international practices for physical planning, building design and horizontal/ vertical construction; 

and 

▪ international jurisprudence that may find direct application in PH situations.  

 

Nothing follows. 

 

ANNEX 3: THE NATIONAL BUILDING CODE OF THE PHILIPPINES (NBCP) SYSTEM AND ITS CURRENT 

STREAM OF REGULATIONS (SOR) 

 

 

A. THE NBCP 

 

P.D. No. 1096, The 1977 National Building Code of the Philippines (NBCP), its 2004 Revised (or later) Implement-

ing Rules and Regulations/ IRR, its latest Referral Codes (RCs) and its latest Derivative Regulations (DRs) 

 

Very Important Note: Electronic copies of the official, original and true text of Sec. 302 of P.D. No. 1096 (1977 

NBCP) can be found and readily downloaded from these active PH Government links: 

 

1.  Official Gazette of the Philippines: http://www.gov.ph/…/…/19/presidential-decree-no-1096-s-1977/ 

 

2. Supreme Court E-Library:http://elibrary.judiciary.gov.ph/thebooksh…/showdocs/…/53320 

 

Department of Public Works and Highways (DPWH) Website at www.dpwh.gov.ph and its References folder and its 

Laws, Codes and Orders sub-folder for electronic copies of the NBCP (at link : http://www.dpwh.gov.ph/dpwh/

references/laws_codes_orders/national_law) and its 2004 Revised IRR (at link : http://www.dpwh.gov.ph/dpwh/

references/laws_codes_orders/PD1096). 

 

All these official National Government copies of P.D. No. 1096 (1977 NBCP) carry the original true text of Sec. 302 

of P.D. No. 1096 and of Section 304.5.b of its 2004 Revised IRR. 

 

B. THE NBCP REFERRAL CODE SUB-SYSTEM (RCS) consisting of valid and subsisting LAWS and regulations as 

well as industry practice standards (self-regulatory) which are not laws, and not limited to: 

 

2008 Fire Code (R.A. No. 9514) and its 2009 or later IRR at link : http://bfp.gov.ph/wp-content/uploads/2013/12/

Fire-Code-of-the-Philippines-2008-IRR.pdf; 

2)  1983 Accessibility Law (B.P. Blg. 344) and its latest implementing rules and regulations (IRR); 

3)  Architecture Act of 2004 (R.A. No. 9266 and its 2004 or later IRR) and the 2000 or later Architectural Code of 

the Ph (ACP) duly promulgated by the DPWH; reference Sec.304.5.b of the TRUE text of the NBCP 2004 Re-

vised IRR (published thrice on 01, 08 and 15 April 2005 by the DPWH at the Manila Standard, effective 01 May 

2005) which states: 

 

 “b. This permit SHALL BE ACCOMPANIED by the various applicable ancillary and accessory permits, 

PLANS AND SPECIFICATIONS SIGNED AND SEALED BY THE CORRESPONDING DESIGN PRO-

FESSIONALS who shall be responsible for the comprehensiveness and correctness of the plans in 

compliance to the Code and its IRR and to all applicable referral codes and PROFESSIONAL REGU-

LATORY LAWS.” (emphases supplied) 

 

 Very Important Note: Active Links to the Official Electronic Copies (containing the true text) of the 

2004 Revised IRR of P.D. No. 1096 (1977 NBCP) can be freely downloaded at the DPWH website at 

www.dpwh.gov.ph; 

 

4)  National Structural Code of the Philippines (NSCP), 2018 or later edition; 

6)  the DPWH-IFC Philippine Green Building Code (PGBC, not a law), promulgated June 2015 at link : http://

www.dpwh.gov.ph/dpwh/references/laws_codes_orders/pgbc; 

7)  Philippine Electrical Code (2009 or latest edition); 

8)  Philippine Society of Mechanical Engineering/ PSME Code (latest edition); 

9)  1974 Code on Sanitation of the Philippines (CSP) (P.D. No. 856) and relevant Department of Health (DoH) issu-

ances (latest editions); 

10)  Revised National Plumbing Code of the Philippines (latest edition); 

http://l.facebook.com/l.php?u=http%3A%2F%2Fwww.gov.ph%2F1977%2F02%2F19%2Fpresidential-decree-no-1096-s-1977%2F&h=FAQHMI0_KAQFxzicDYdEOcHDSmnJVIbZJOm5qOqsyoFbWMA&enc=AZMNp2cnUQkKe8TtQqnfm-KJlSyqfFW2kxWpuYGEAu7aQ8QAZOUbzFbiV8jSTzK3JewlNpZ9fx0Nn5dbpyRDd-KPs9uhg-
http://l.facebook.com/l.php?u=http%3A%2F%2Felibrary.judiciary.gov.ph%2Fthebookshelf%2Fshowdocs%2F26%2F53320&h=_AQEPJNYeAQF_m8eY3ZahSBOX5Ifz6y2IBHjlDdQ5RVhqbQ&enc=AZPqynw1PXm3xY_z4YXsJZZUv-FHosoEd_sItf9WlN6qVB1DDX4agESM_SgBNZC-SaucjAqQzYCpXHkz_7rSeslBtHTOT8jWT
http://www.dpwh.gov.ph
http://www.dpwh.gov.ph/dpwh/references/laws_codes_orders/national_law
http://www.dpwh.gov.ph/dpwh/references/laws_codes_orders/national_law
http://www.dpwh.gov.ph/dpwh/references/laws_codes_orders/PD1096
http://www.dpwh.gov.ph/dpwh/references/laws_codes_orders/PD1096
http://bfp.gov.ph/wp-content/uploads/2013/12/Fire-Code-of-the-Philippines-2008-IRR.pdf
http://bfp.gov.ph/wp-content/uploads/2013/12/Fire-Code-of-the-Philippines-2008-IRR.pdf
http://www.dpwh.gov.ph
http://www.dpwh.gov.ph/dpwh/references/laws_codes_orders/pgbc
http://www.dpwh.gov.ph/dpwh/references/laws_codes_orders/pgbc
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11)  P.D. No. 957 dated July 12, 1976, Regulating the Sale of Subdivision Lots and Condominiums and its latest 

(2009 or later) IRR promulgated by the HLURB; 

13)  Water Code of the Philippines (P.D. No. 1067); 

14)  various environmental laws, including those on climate change adaptation (R.A. No. 9729) and on disaster risk 

reduction and management (R.A. No. 10121), which shall be incorporated in the 2018 NBCP repeal effort; 

15)  Various other professional regulatory laws (PRLs) governing the State-regulated practice of the various allied 

design professions (geology, environmental planning i.e. 2013 Environmental Planning Act (R.A. No. 10857), 

landscape architecture, master plumbing, interior design, etc.); 

16)  Various other professional regulatory laws (PRLs) governing the State-regulated practice of the various engi-

neering professions (geodetic, civil, electrical, mechanical, electronic, sanitary, etc.); 

17)  R.A. No. 7160, the 1991 Local Government Code and latest IRR; 

18)  R.A. No. 9184, the 2003 Government Procurement Reform Act (GPRA) and latest IRR; 

19)  R.A. No. 8293, the 1997 Intellectual Property Code and its latest IRR; 

20)  R.A. No. 4566, the 1965 Contractors’ Law; 

21)  R.A. No. 7916, as amended by R.A. No. 8748, The Special Economic Zone Act of 1995, also known as An Act 

Providing for the Legal Framework and Mechanisms for the Creation, Operation, Administration, and Coordina-

tion of Special Economic Zones in the Philippines, Creating for this Purpose, the Philippine Economic Zone Au-

thority (PEZA), which also gave rise to the PEZA Offices of Building Officials (OBOs), and its latest IRR; 

22)  R.A. No. 9593, The Tourism Act of 2009 which created the Tourism Infrastructure and Enterprise Zone Authority 

(TIEZA) and its OBO; and its latest IRR; 

23)  The Administrative Code of the Ph; 

24)  R.A. No. 3019, the Anti-Graft and Corrupt Practices Law and related public accountability and governance laws; 

25)  R.A. No. 2386, the 1949 Civil Code of the Ph (CCP), particularly Articles 670 (setbacks) and 1723 

(professional's and constructor's civil liability);  

26) R.A. No. 10066, the 2009 Philippine Cultural Heritage Act at link :https://www.officialgazette.gov.ph/2010/03/26/

republic-act-no-10066/; and  

27)  Applicable Ph jurisprudence (mainly by the Supreme Court/ SC). 

 

C. THE NBCP TECHNICAL REFERENCE SUB-SYSTEM (TRS) consisting of, but not limited to: 

 

the 2015 DPWH Bureau of Design (BoD) Design Guidelines, Criteria and Guidelines (DGCS), specifically Volume 6 

(Buildings and Other Related Structures); Volume 1 through 5 are about horizontal construction while Volume 7 

is on Construction Management; 

the 2016 National Building Code of the Philippines (NBCP) : Illustrated Data compact disc (CD) and its websites and 

dropboxes;  

A.  NBCP : Illustrated ProjectWebsites: 

i)  NCCA-AAIFNational Building Code of the Philippines (NBCP) : Illustrated Projects at http://

ncca.dthree.com.ph/; and  

ii)  DPWH National Building Code Development Project at http://dpwh.dthree.com.ph/ 

B. NBCP : Illustrated Project Dropbox Sites: 

i)  NBCP 2004 Revised IRR 2015 Interpretations at https://www.dropbox.com/sh/b9kdd749hzafq20/

AAA7cv-rFJMjEBQsokQLaknVa?dl=0; and 

ii) NBCP-related Laws/ Regulations at https://www.dropbox.com/sh/g9nil22g4w0gl0q/

AAAfsizW1n2iqc7eQzLZ96lHa?dl=0; 

2015 DPWH Design Codes/ Guidelines at https://www.dropbox.com/sh/o7pwt6cqogp5rpy/

AAC7NoAdDYI9_s_HFczxuuT1a?dl=0 

the 2017 Fire Code of the Philippines (FCP) : Illustrated; 

Batas Pambansa (B.P.) Blg. 220 dated March 25, 1982, An Act Authorizing the Ministry of Human Settlements to 

Establish and Promulgate Different Levels of Standards and Technical Requirements for Economic and Social-

ized Housing Projects in Urban and Rural Areas from Those Provided Under P.D. No. 957, P.D. No. 1216, P.D. 

No. 1096 (NBCP) and P.D. No. 1185 (old FCP) and its latest IRR; note that B.P. Blg. 220 space planning and 

building design and construction standards are LOWER than P.D. No. 1096 standards and that the implementa-

tion and enforcement of the same are NT part of the responsibility of Local Building Officials; 

Various issuances of the Housing and Land Use Regulatory Board (HLURB); 

Construction Industry Authority of the Philippines (CIAP) Document 101 (Public Construction); and 

CIAP Document 102 (Private Construction). 

 

D. THE NBCP DERIVATIVE REGULATION SUB-SYSTEM (DRS) consisting of, but not limited to: 

 

Relevant DPWH Orders, Memorandum Circulars (MCs), specifically those addressed to Local Building Officials 

(LBOs), etc.; 

R.A. No. 9285, the 2004 Alternative Dispute Resolution (ADR) Act and its IRR promulgated by the SC; 

E.O. No. 1008, The Construction Industry Arbitration law; 

Other applicable building standards i.e. standards that are not found in the NBCP or that are more detailed than 

those found in the NBCP (in their latest editions), but which are subject to review by the LGU Office of the 

Building Official (OBO) are as follows:  

a)  for hospitals and health care facilities c/o the DoH;  

b)  for primary and secondary school buildings c/o the DepEd;  

c)  for tertiary school buildings c/o the CHED;  

d)  for public markets c/o the DTI and/or the HLURB and HUDCC;  

e)  for recreational facilities c/o the HLURB and HUDCC;  

f)  for sports facilities c/o the PSC;  

g)  for heritage conservation facilities c/o the NCCA;  

h)  for office and residential condominiums c/o the HLURB and HUDCC;  

i)  for economic housing c/o the HLURB and HUDCC; and  

j)  for socialized housing c/o the NHA and HUDCC i.e. following B.P. Blg. 220 standards rather than 

P.D. No. 1096 standards; 

Other applicable building standards i.e. standards that are not found in the NBCP or that are more detailed than 

those found in the NBCP (in their latest editions), but which are NOT subject to review by the LGU Office of 

the Building Official (OBO) but are instead are instead reviewed and approved by the respective internal / 

independent OBOs, are as follows: a) for industrial buildings c/o the PEZA; and b) for tourism facilities c/o 

the TIEZA; 

Governing Laws, Local Ordinances, Rules & Regulations, Codes & Department Orders; 

HLURB Guidelines on various types of physical planning; 

Local Comprehensive Land, Water and Air Use Plans (CLWAUP) and the applicable Zoning Ordinances (ZOs, 

including its IRR and Official Zoning Maps/ OZMs) in force at the local government unit (LGU) level; and 

Variation to Standards: Those found in standard USA or other international references on Building Design and 

Construction, Site Planning and Urban Design. 

 

E. OTHER KEY DOCUMENTS/ DATA SOURCES RELATING TO THE NBCP consisting of, but not limited to: 

 

Senate Bill No. 2087, the New Building Code of the Philippines (NBCP) http://senate.gov.ph/lis/bill_res.aspx?

congress=17&q=SBN-2087;  

National Building Code of the Philippines – NBCP at https://www.facebook.com/BuildingCode.Ph/; 

NBCP : Illustrated Project Websites 

N C C A - A A I F National Building Code of the Philippines (NBCP) : Illustrated Projects at http://

ncca.dthree.com.ph/; and 

DPWH National Building Code Development Project at http://dpwh.dthree.com.ph/ 

NBCP : Illustrated Project Dropbox Sites 

NBCP 2004 Revised IRR 2015 Interpretations at https://www.dropbox.com/sh/b9kdd749hzafq20/AAA7cv-

rFJMjEBQsokQLaknVa?dl=0; 

NBCP-related Laws/ Regulations at https://www.dropbox.com/sh/g9nil22g4w0gl0q/

AAAfsizW1n2iqc7eQzLZ96lHa?dl=0; 

2015 DPWH Design Codes/ Guidelines at https://www.dropbox.com/sh/o7pwt6cqogp5rpy/

AAC7NoAdDYI9_s_HFczxuuT1a?dl=0 

 

F. FUTURE NBCP TECHNICAL REFERENCE SUB-SYSTEM (TRS) DOCUMENTS (to be promulgated by the 

DPWH Secretary in his capacity as the National Building Official/ NBO) 

 

https://www.officialgazette.gov.ph/2010/03/26/republic-act-no-10066/
https://www.officialgazette.gov.ph/2010/03/26/republic-act-no-10066/
http://ncca.dthree.com.ph/
http://ncca.dthree.com.ph/
http://dpwh.dthree.com.ph/
https://www.dropbox.com/sh/b9kdd749hzafq20/AAA7cv-rFJMjEBQsokQLaknVa?dl=0
https://www.dropbox.com/sh/b9kdd749hzafq20/AAA7cv-rFJMjEBQsokQLaknVa?dl=0
https://www.dropbox.com/sh/g9nil22g4w0gl0q/AAAfsizW1n2iqc7eQzLZ96lHa?dl=0
https://www.dropbox.com/sh/g9nil22g4w0gl0q/AAAfsizW1n2iqc7eQzLZ96lHa?dl=0
https://www.dropbox.com/sh/o7pwt6cqogp5rpy/AAC7NoAdDYI9_s_HFczxuuT1a?dl=0
https://www.dropbox.com/sh/o7pwt6cqogp5rpy/AAC7NoAdDYI9_s_HFczxuuT1a?dl=0
http://senate.gov.ph/lis/bill_res.aspx?congress=17&q=SBN-2087
http://senate.gov.ph/lis/bill_res.aspx?congress=17&q=SBN-2087
http://dpwh.dthree.com.ph/
https://www.dropbox.com/sh/b9kdd749hzafq20/AAA7cv-rFJMjEBQsokQLaknVa?dl=0
https://www.dropbox.com/sh/b9kdd749hzafq20/AAA7cv-rFJMjEBQsokQLaknVa?dl=0
https://www.dropbox.com/sh/g9nil22g4w0gl0q/AAAfsizW1n2iqc7eQzLZ96lHa?dl=0
https://www.dropbox.com/sh/g9nil22g4w0gl0q/AAAfsizW1n2iqc7eQzLZ96lHa?dl=0
https://www.dropbox.com/sh/o7pwt6cqogp5rpy/AAC7NoAdDYI9_s_HFczxuuT1a?dl=0
https://www.dropbox.com/sh/o7pwt6cqogp5rpy/AAC7NoAdDYI9_s_HFczxuuT1a?dl=0
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SECTION 403. Requirements on Type of Construction  

Subject to the provisions of this Chapter, the SECRETARY SHALL PRESCRIBE STANDARDS FOR EACH TYPE 

OF CONSTRUCTION, AND PROMULGATE RULES AND REGULATIONS THEREFOR, relating to structural 

framework, exterior walls and openings, interior walls and enclosures, floors, exits and stairs construction, and 

roofs. 

 

SECTION 507. Designation of Fire Zones  

THE SECRETARY SHALL PROMULGATE SPECIFIC RESTRICTIONS FOR EACH TYPE OF FIRE ZONE. CITIES 

AND MUNICIPALITIES SHALL BE DIVIDED INTO SUCH FIRE ZONES in accordance with local, physical, and 

spatial framework plans submitted by city or municipal planning and/or development bodies. 

 

SECTION 604. Fire-Resistive Regulations  

THE SECRETARY SHALL PRESCRIBE STANDARDS AND PROMULGATE RULES AND REGULATIONS ON 

THE TESTING OF CONSTRUCTION MATERIALS FOR FLAME-SPREAD CHARACTERISTICS, TESTS ON FIRE 

DAMAGES, FIRE TESTS OF BUILDING CONSTRUCTION AND MATERIALS, DOOR ASSEMBLIES and tinclad 

fire doors and window assemblies, the installation of fire doors and windows and smoke and fire detectors for 

fire protective signaling system, application and use of controlled interior finish, fire-resistive protection for 

structural members, fire-resistive walls and partitions, fire-resistive floor or roof ceiling, fire-resistive assemblies 

for protection of openings and fire-retardant roof coverings. 

 

SECTION 704. Location on Property  

(a) x x x x x x x x  

(b) FIRE RESISTANCE OF WALLS EXTERIOR WALLS SHALL HAVE FIRE RESISTANCE AND OPENING PRO-

TECTION IN ACCORDANCE WITH THE REQUIREMENTS SET FORTH BY THE SECRETARY.  

 

SECTION 1207. Stairs, Exits, and Occupant Loads (a) General. The construction of stairs and exits shall con-

form to the occupant load requirements of buildings, x x x x x x x 

 (1) Determination of Occupant Loads. THE OCCUPANT LOAD PERMITTED IN ANY BUILDING OR PORTION 

THEREOF SHALL BE DETERMINED BY DIVIDING THE FLOOR AREA ASSIGNED TO THAT USE BY THE UNIT 

AREA ALLOWED PER OCCUPANT AS DETERMINED BY THE SECRETARY.  

 

SECTION 1212. Fire-Extinguishing Systems  

x x x x x x x x x 

(6) Threads. ALL THOSE THREADS USED IN CONNECTION WITH THE INSTALLATION OF SUCH STAND-

PIPES, INCLUDING VALVES AND REDUCING FITTINGS SHALL BE UNIFORM WITH THAT PRESCRIBED BY 

THE SECRETARY.  

 

G. VARIOUS KEY RESOURCES, SUPPLETORY GUIDELINES, STANDARDS & MISCELLANEOUS REFER-

ENCE DOCUMENTS FOR THE NBCP consisting of, but not limited to: 

 

1) International Building Code (IBC); 

2) International Fire Code (IFC); 

3) National Fire Protection Association (NFPA); 

4) International Civil Aviation Organization (ICAO); 

5) Intrenational Air Travel Association (IATA); 

6) Various Recognized International Product and Testing Standards e.g. AASHTO, ASHRAE, DIN, UL, and 

the like; 

7) Japan Railway Standards; 

8) JICA Guidelines for Environmental and Social Considerations at link : https://www.jica.go.jp/english/

our_work/social_environmental/guideline/pdf/guideline100326.pdf;  

9) ADB Environmental Assessment Guidelines at link : https://www.adb.org/sites/default/files/institutional-

document/32635/files/environmental-assessment-guidelines.pdf;  

10)  ADB Rapid Environmental Assessment (REA) Checklist at link : https://www.adb.org/sites/default/files/

project-document/222541/49377-001-iee-04b.pdf; and 

11) ADB Guidelines for the Health Impact Assessment of Development Projects at link : https://www.adb.org/

sites/default/files/institutional-document/212016/guidelines-hia-dev-projects.pdf 

12) Other/ similar Guidelines by Official Development Assistance (ODA) agencies, donor organizations, and 

the like. 

 

X x x x x x x x x x x x 

 

 

 

 

 

Annex A.1 

THE NATIONAL BUILDING CODE OF THE PHILIPPINES (NBCP)  

AS A NATIONAL-LEVEL DEVELOPMENT CONTROL (DC) 

 

P.D. No. 1096, the 1977 National Building Code of the Philippines (NBCP) is a key national level development 

control (DC) that may need to be appreciated by Environmental Planners (EnPs), Architects, Engineers and 

other technological professionals, particularly those whose practices are regulated by the State and officials of 

the local government units (LGUs) nationwide, particularly the LGU officials tasked with the crafting of zoning 

ordinances (Zos, which are local-level DCs).  

 

At its current state of implementation and enforcement, the NBCP, its 2004 Revised IRR, its referral code sys-

tem (RCS), its derivative regulation system (DRS) and its technical references system (TRS), are more 

breached than honored leading us to contend daily with the twin issues of over-building and over-paving, both 

highly detrimental to the condition and use of our natural and built environments. 

 

Many of the problems besetting PH built-up areas can be directly traceable to the willful violations of the 

NBCP and other national- and local-level DCs (oftentimes by the LGUs themselves which encourage and 

sometimes espouse such willful violations for which the LGU officials are all directly accountable under pre-

sent laws – the LGUs even violate the very ordinances that their officials pass). If only the PH National Govern-

ment can help in the full implementation and enforcement of the NBCP as the DPWH and the DILG and its 

LGUs are apparently hopeless cases. This is also the reason we wanted the new Dept. of Housing and Urban 

Development to have full jurisdiction over PRIVATE building design review and construction.  

 

For those still seeking online information on the NBCP, including Senate Bill No. (SBN) 2087 filed in late 2018 

by Senator Grace Poe, please visit the References section of the DPWH website at www.dpwh.gov.ph for free 

downloads of official NBCP documents.  

You can also visit the following sites for additional information:  

 

A.  Websites 

 

NCCA-AAIF National Building Code of the Philippines (NBCP) : Illustrated Projects at http://

ncca.dthree.com.ph/; and 

2)  DPWH National Building Code Development Project at http://dpwh.dthree.com.ph/ 

 

B.  Dropbox Sites 

 

1)  NBCP 2004 Revised IRR 2015 Interpretations at https://www.dropbox.com/sh/b9kdd749hzafq20/AAA7cv-

rFJMjEBQsokQLaknVa?dl=0; 

NBCP-related Laws/ Regulations at https://www.dropbox.com/sh/g9nil22g4w0gl0q/

AAAfsizW1n2iqc7eQzLZ96lHa?dl=0; and 

2015 DPWH Design Codes/ Guidelines at https://www.dropbox.com/sh/o7pwt6cqogp5rpy/

AAC7NoAdDYI9_s_HFczxuuT1a?dl=0 

https://www.jica.go.jp/english/our_work/social_environmental/guideline/pdf/guideline100326.pdf
https://www.jica.go.jp/english/our_work/social_environmental/guideline/pdf/guideline100326.pdf
https://www.adb.org/sites/default/files/institutional-document/32635/files/environmental-assessment-guidelines.pdf
https://www.adb.org/sites/default/files/institutional-document/32635/files/environmental-assessment-guidelines.pdf
https://www.adb.org/sites/default/files/project-document/222541/49377-001-iee-04b.pdf
https://www.adb.org/sites/default/files/project-document/222541/49377-001-iee-04b.pdf
https://www.adb.org/sites/default/files/institutional-document/212016/guidelines-hia-dev-projects.pdf
https://www.adb.org/sites/default/files/institutional-document/212016/guidelines-hia-dev-projects.pdf
http://ncca.dthree.com.ph/
http://ncca.dthree.com.ph/
http://dpwh.dthree.com.ph/
https://www.dropbox.com/sh/b9kdd749hzafq20/AAA7cv-rFJMjEBQsokQLaknVa?dl=0
https://www.dropbox.com/sh/b9kdd749hzafq20/AAA7cv-rFJMjEBQsokQLaknVa?dl=0
https://www.dropbox.com/sh/g9nil22g4w0gl0q/AAAfsizW1n2iqc7eQzLZ96lHa?dl=0
https://www.dropbox.com/sh/g9nil22g4w0gl0q/AAAfsizW1n2iqc7eQzLZ96lHa?dl=0
https://www.dropbox.com/sh/o7pwt6cqogp5rpy/AAC7NoAdDYI9_s_HFczxuuT1a?dl=0
https://www.dropbox.com/sh/o7pwt6cqogp5rpy/AAC7NoAdDYI9_s_HFczxuuT1a?dl=0
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C.  National Building Code of the Philippines – NBCP at https://www.facebook.com/BuildingCode.Ph/ 

 

D.  Senate Bill No. (SBN) 2087 - An Act to Ordain the New Building Code of the Philippines filed 13 November 

2018 by Senator Grace Poe at link : http://www.senate.gov.ph/lisdata/2889725453!.pdf 

 

Nothing follows. 

 

ANNEX 4: RELATING P.D. NO.1096, THE 1977 NATIONAL BUILDING OF THE PHILIPPINES (NBCP) 

WITH THE 2015 PHILIPPINE GREEN BUILDING CODE (PGBC) ON THE SUBJECT OF SUSTAINABLE 

BUILDING DESIGN, UPDATED MARCH 2019 

 

I.  BACKGROUNDER  

 

In 2015, the Department of Public Works and Highways (DPWH), with support from an international finacing 

agency, promulgated The Philippine Green Building Code (PGBC) as a Referral Code, specifically of P.D. No. 

1096, the 1977 National Building Code of the Philippines (NBCP). However, the 2015 PGBC is essentially an 

executive issuance i.e. not a law. While it supposedly binds the executive branch of Government under such a 

policy, its implementation and enforcement can be questioned as it unnecessarily forces private sector building 

owners to spend more for the construction, equipping and upkeep (operation and maintenance) of the buildings, 

something that should clearly be a matter of choice. 

 

It is conservatively estimated that the capital cost of new buildings could increase by anywhere from fifteen to 

twenty-five (15% - 25% above conventional building costs) depending largely on the array of sustainable design 

provisions introduced into the building, many of which are based on new, imported and sometimes hardly-tested 

technologies that often become sustainable waste disposal concerns themselves i.e. an added cost 

consideration, at the end of their useful lives. As an added burden to the capital cost increase, the already 

burdened building owner must also strive to recover such additional capital costs (say over a period of from 5 to 

15 years), but this usually comes at the direct expense of the locators, tenants, leases and end-users of the 

building.  

 

Considering that there is actually already a plethora of sustainable planning and design requirements for building 

planning and design that are already in place since the late 1970s, their satisfaction should come first rather than 

last i.e. there are many permitted situations wherein supposedly sustainably-rated buildings are in clear violation 

of the very basic physical planning and building laws set more than 40 years ago e.g. setbacks, easement, 

footprint, height, bulk, etc.  

 

A clear solution is to first identify all of the sustainable provisions to be satisfied under existing building laws and 

regulations as their prior satisfaction already brings a large measure of sustainability, a matter which the DPWH 

and its agents at the LGUs implementing both the NBCP and PGBC apparently continue to ignore.    

 

After finding glaring violations of the NBCP system, its IRR, its referral code system (RCS), its derivative 

regulation system (DRS) and its technical reference system (TRS) in some supposedly 100%-sustainable 

buildings, the Architecture Advocacy International Foundation (AAIF) sought to draw up a sustainable design 

rating system for buildings that puts a premium on NBCP compliances and related compliances required under 

other valid and subsisting laws, first and foremost, before any extraneous sustainable rating system (which are 

not laws) should be considered. 

 

The AAIF position can be summed up as follows: 

 

A BUILDING ON PHILIPPINE (PH) SOIL CANNOT (AND MUST NEVER) BE CONSIDERED (nor labeled as, nor 

promoted/ openly advertised as) A “GREEN” OR “SUSTAINABLE” BUILDING IF ITS PLAN & DESIGN CLEARLY 

FAIL TO SATISFY THE VERY MINIMUM SUSTAINABLE DESIGN REQUIREMENTS ALREADY SET UNDER A 

PLETHORA OF VALID AND SUBSISTING PHYSICAL PLANNING AND BUILDING LAWS IN THE PH. 

 

 

II.  THE SUGGESTED SEVEN (7) LEVELS OF ATTAINING SUSTAINABLE DESIGN FOR EXISTING AND 

PROPOSED BUILDING PROJECTS  

 

What are the Suggested Levels of Attaining Sustainable Design for the Building and Property Development Pro-

jects?  

 

https://www.facebook.com/BuildingCode.Ph/
http://www.senate.gov.ph/lisdata/2889725453!.pdf
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The suggested Levels of Attaining Sustainable Design insofar as Building (Vertical) Projects are concerned are as 

described hereafter. 

 

LEVEL 1 (BASE LEVEL SUSTAINABLE DESIGN) i.e. a “very light green” building, essentially a product of both 

MANDATORY compliance CUM VOLUNTARY choice; no additional capital investment is required as these are 

mandated compliances with applicable national and local level development controls (DCs); non-compliance with 

the DCs may result in savings for the building owner BUT may also result in criminal and/or civil and/or administra-

tive liabilities for the entities concerned (i.e. owner, designer, constructor, managers, administrator/s, regulators and 

occupants); 

 

LEVEL 2 (ENTRY LEVEL SUSTAINABLE DESIGN) i.e. a “light green” building, essentially a product of FULL MAN-

DATORY compliance with a plethora of valid and subsisting PH laws; no additional capital investment is required as 

these are mandated compliances with applicable national and local level development controls (DCs); similarly, 

partial compliances with the DCs may result in savings for the building owner BUT may also result in criminal and/or 

civil and/or administrative liabilities for the entities concerned (i.e. owner, designer, constructor, manager/s, 

administrators, regulators and occupants); 

 

LEVEL 3 (MEDIUM LEVEL SUSTAINABLE DESIGN) i.e. a “medium green” building, essentially a product of SEMI-

MANDATORY compliance; no additional capital investment is required as these are mandated compliances with 

applicable national and local level development controls (DCs); 

 

LEVEL 4 (STANDARD LEVEL SUSTAINABLE DESIGN) i.e. a “regular green” building, essentially a product of the 

decision to go SEMI-VOLUNTARY i.e. partial or selective compliance with the Philippine Green Building Code 

(PGBC, an executive issuance i.e. not a law), promulgated by the DPWH in 2015, with full cognizance by the 

executive branch of the PH Government of the additional construction-related capital costs as a result of total 

compliance with the PGBC, the additional operating and maintenance (O&M) costs as a result of total compliance 

with the PGBC and the need to fully recover such additional costs; additional capital investments may cost 

anywhere from say 11% to say 14% of original (conventional) construction cost without partial PGBC compliances; 

if legislated (nationally) as an accepted  form of partial compliance with national sustainability commitments/ 

standards, minimum (low-level) non-tax incentives are highly suggested for these building types; 

 

LEVEL 5 (HIGH LEVEL SUSTAINABLE DESIGN) i.e. a “dark green” building, essentially a product of the decision to 

go FULLY VOLUNTARY i.e. fully compliant with the Philippine Green Building Code (PGBC, an executive issuance 

i.e. not a law), promulgated by the DPWH in 2015, with full cognizance by the executive branch of the PH 

Government of the additional construction-related capital costs as a result of total compliance with the PGBC, the 

additional operating and maintenance (O&M) costs as a result of total compliance with the PGBC and the need to 

fully recover such additional costs; additional capital investments may cost anywhere from say 16% to say 19% of 

original (conventional) construction cost without full PGBC compliances; if legislated (nationally) as an accepted  

form of full compliance with national sustainability commitments/ standards, medium level non-tax incentives are 

suggested for these building types;  

 

LEVEL 6 (VERY HIGH LEVEL SUSTAINABLE DESIGN) i.e. a “very dark green” building, essentially a product of the 

decision to go SEMI-VOLUNTARY to FULLY VOLUNTARY i.e. partial or selective compliance with the USA Leader-

ship in Energy and Environmental Design (LEED, an international standard i.e. not a PH nor international law), at its 

Certified, Silver, Gold and Platinum rating levels, with possibly a certain level of cognizance by the executive branch 

of the PH Government of the additional construction-related capital costs, the additional operating and maintenance 

(O&M) costs as a result of partial to full compliance with LEED standards and the need to fully recover such 

additional costs; additional capital investments may cost anywhere from say 20% to say 24% of original 

(conventional) construction cost without partial LEED compliances; if legislated (nationally) as an accepted  form of 

partial to full compliance with international sustainability commitments/ standards, the highest level tax and non-tax 

incentives are highly suggested for these building types; and 

 

LEVEL 7 (HIGHEST LEVEL SUSTAINABLE DESIGN) i.e. a “deep green” building, essentially a product of the deci-

sion to go FULLY VOLUNTARY i.e. full compliance with the USA Leadership in Energy and Environmental Design 

(LEED, an international standard i.e. not a PH nor international law), at its Gold and Platinum rating levels, possibly a 

certain level of cognizance by the executive branch of the PH Government of the additional construction-related 

capital costs, the additional operating and maintenance (O&M) costs as a result of full or substantial 

compliance with LEED standards and the need to fully recover such additional costs PLUS THE USE OF 

CONSTRUCTION AND FINISHING MATERIALS FOR THE BUILDING THAT MUST HAVE THE LOWEST 

POSSIBLE LEVELS OF EMBODIED ENERGY AND THE LOWEST POSSIBLE CARBON FOOTPRINT FOR ITS 

OCCUPANCY, USE, OPERATION AND MAINTENANCE (O&M); additional capital investments may cost 

anywhere from say 25% to say 30% of original construction cost without full LEED compliances but these may 

be readily (albeit only partially) offset by the projected savings in the extensive use of materials with the lowest 

levels of embodied energy and in the lowest possible carbon footprints of the occupants and of the building 

during its use, operation and maintenance; if legislated (nationally) as an accepted  form of partial to full 

compliance with international sustainability commitments/ standards, the highest level tax and non-tax 

incentives are highly suggested for these building types. 

 

 

Based on the foregoing, a LEVEL 2 (ENTRY LEVEL SUSTAINABLE DESIGN) i.e. a “light green” building must 

already be considered by the PH Government as a legitimate “green” building and should never be 

discriminated against as not being sustainable enough.  

 

What is more important however is that the next five (5) higher levels of “green” buildings (LEVELS 3 through 

7) MUST FIRST fully satisfy the building planning/ design requirements for the LEVEL 2 (ENTRY LEVEL SUS-

TAINABLE DESIGN) building i.e. A BUILDING ON PHILIPPINE (PH) SOIL CANNOT (AND MUST NEVER) BE 

CONSIDERED (nor labeled as, nor promoted/ openly advertised as) A “GREEN” OR “SUSTAINABLE” 

BUILDING IF ITS PLAN & DESIGN CLEARLY FAIL TO SATISFY THE VERY MINIMUM SUSTAINABLE DESIGN 

REQUIREMENTS ALREADY SET UNDER A PLETHORA OF VALID AND SUBSISTING PHYSICAL PLANNING 

AND BUILDING LAWS IN THE PH. 

 

 

A.1 LEVEL 1 (BASE LEVEL SUSTAINABLE DESIGN) i.e. a “very light green” building is essentially a product of 

both MANDATORY compliance CUM VOLUNTARY choice, viz : 

 

Very Important Note : Compliance required as per the quoted sustainability provisions (highlighted in blue) 

under valid and subsisting laws i.e. relating to property rights, physical planning, building design and similar/ 

related subjects. 

 

 

Requirements :  

 

Satisfaction of certain development controls (DCs) such as those explicitly provided under R.A. No. 386, the 

1949 New Civil Code of the Philippines, or their successor laws; private self-regulatory issuances; and private 

references for sustainable design, as applicable.   

 

R.A. No. 386, the 1949 Civil Code of the Philippines (PH), particularly its Sec. 670, which protects privacy 

through the requirement of easements between building walls/ windows, and other sections on the establish-

ment and protection of rights-of-way (ROWs), etc.;  

 

Batas Pambansa (B.P.) Blg. 220 dated March 25, 1982, An Act Authorizing the Ministry of Human Settlements 

to Establish and Promulgate Different Levels of Standards and Technical Requirements for Economic and So-

cialized Housing Projects in Urban and Rural Areas from Those Provided Under P.D. No. 957, P.D. No. 1216, 

P.D. No. 1096 (1977 National Building Code of the Philippines/ NBCP) and P.D. No. 1185 (old Fire Code of the 

PH/ FCP, repealed by R.A. No. 9514, the 2008 FCP) and its latest IRR; note that B.P. Blg. 220 space planning 

and building design and construction standards are decidedly lower than P.D. No. 1096 standards; 

 

The covering Deed of Restrictions (DoR) and the Development Guidelines (DG1) and the Design Guidance 

(DG2) for both the lot and the building, only if their provisions appear LESS stringent than the minimum provi-

sions stated under P.D. No. 1096 (NBCP); and 
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Private design guidelines on sustainable design used as generic references e.g. publications, manuals, internet-

sourced information, and the like. 

 

Current Process in the PH : The building plans/ designs are to be prepared by State-regulated professionals 

with the final review/ approval of said building plans/ designs by the LGU Office of the Building Official (OBO) 

and by the LGU Office of the Fire Marshal (OFM).  

 

Rough Estimate of Additional Capital Outlay : Supposedly None 

 

Very Rough Estimate of the Recovery Period for the Rough Estimate of Additional Capital Outlay : Supposedly 

None 

 

 

A.2 LEVEL 2 (ENTRY LEVEL SUSTAINABLE DESIGN) i.e. a “light green” building is essentially a product of 

FULL MANDATORY compliance with a plethora of valid and subsisting PH laws : 

 

Very Important Note : Compliance required as per the quoted sustainability provisions (highlighted in blue) 

under valid and subsisting laws i.e. relating to property rights, physical planning, building design and similar/ 

related subjects. 

 

1) Requirements :  

 

Satisfaction of the minimum national development controls such as those explicitly provided under P.D. No. 

1096, the 1977 National Building Code of the Philippines (NBCP) and its 2004 Revised Implementing Rules and 

Regulations (IRR), or their successor laws/ IRRs; the pertinent referral codes (RCs, which may range from valid 

and subsisting PH laws/ regulations, to self-regulatory issuances and industry standards; derivative regulations 

(DRs) and related issuances duly endorsed and/or promulgated by the Philippine (PH) Department of Public 

Works and Highways (DPWH) or its successor agency, as applicable.   

 

a)  MUST generally satisfy the applicable LEVEL 1 (BASE LEVEL SUSTAINABLE DESIGN) i.e. the “very light 

green” building requirements; 

b)  In the case of the NBCP and its IRR, compliance with the following Articles and/or Rules must be 

specifically satisfied by the building owner and the building design team: 

i) P.D. No. 1096 Chapter 3 and NBCP 2004 Revised IRR Rule III (Permits and Inspection) or their succes-

sor laws and IRRs; 

ii) P.D. No. 1096 Chapter 4 and NBCP 2004 Revised IRR Rule IV (Types of Construction) or their successor 

laws and IRRs; 

iii) P.D. No. 1096 Chapter 5 and NBCP 2004 Revised IRR Rule VI (Requirements of Fire Zones) or their suc-

cessor laws and IRRs; 

iv) P.D. No. 1096 Chapter 6 and NBCP 2004 Revised IRR Rule VI (Fire-Resistive Requirements in Construc-

tion) or their successor laws and IRRs; 

v) P.D. No. 1096 Chapter 7 and NBCP 2004 Revised IRR Rule VII (Classification and General Requirement 

of All Buildings by Use or Occupancy) or their successor laws and IRRs, specifically :  

Section (Sec.) 701 (Occupancy Classified);  

Sec. 704 (Location on Property) i.e. to prevent over-building;  

Sec. 705 (Allowable Floor Areas) i.e. to prevent over-building and to maximize natural light and ventilation in the 

designated public and private open spaces;  

Sec. 706 (Allowable Floor Area Increases) i.e. to prevent over-building; and 

Sec. 707 (Maximum Building Height) i.e. to prevent over-building, etc., only as applicable.  

 along with :  

Table VIII.1 (Schedule of Principal, Accessory and Conditional Use/ Occupancy of Building/ Structure);  

Table VIII.1 (Allowable Maximum Total Gross Floor Area (TGFA) Based on the Allowed Percentage of Site Oc-

cupancy (PSO) of the Total Lot Area (TLA) i.e. to prevent over-building and to maximize natural light and venti-

lation in the designated public and private open spaces;  

Table VIII.2 (Building Height Limit (BHL) by Type of Use or Occupancy i.e. to prevent over-building and to max-

imize natural light and ventilation in the designated public and private open spaces, only as applicable;  

Table VII.4 (Minimum Required Off-Street (Off-RROW) cum On-Site Parking Slot, Parking Area and Loading/ 

Unloading Space Requirements by Allowed Use or Occupancy), etc., only as applicable. 

 and the entire Rule VII Guidelines section, specifically :  

Part A (Determining Building Bulk) i.e. to prevent over-building and to maximize natural light and ventilation in 

the designated private and public open spaces (RROW as part of the public domain); etc.,  

 along with :  

Table VII.G.1 (Reference Table of Floor to Lot Ration (FLAR) Designation/ Rights i.e. to prevent over-building 

and to maximize natural light and ventilation in the designated private and public open spaces (RROW as part 

of the public domain), only as applicable; 

Table VII.G.2 (Conversion Table of Gross Floor Area (GFA) to Total Gross Floor Area (TGFA), to prevent over-

building, only as applicable;  

Table VII.G.3 (Reference Table of Angles/ Slopes to Satisfy Natural Light and Ventilation Requirements Along 

RROW and Front Yards i.e. to prevent over-building and to maximize natural light and ventilation in the desig-

nated private and public open spaces (RROW as part of the public domain); etc. also to prevent over-building, 

only as applicable;  

as well as full/ substantial compliance with and/or the permitted adaptation of the following Rule VII Figures 

(Figs.) : 

Figs. VII.1, 2 & 3 (Height of Building/ Structure) i.e. to prevent over-building, only as applicable; 

Fig. VII.9 (Required Distance of Ingress/ Egress of Vehicles for a Commercial Lot Near Major Intersections) to 

prevent traffic congestion, specifically at intersections, which contribute to the waste of resources and to 

poluution levels; 

Fig. VII.G.1 [Angles from Centerline that Determine the OFB and OLBP of R-1 Buildings/ Structures (with and 

without Projections) Along a 14.0 M RROW] i.e. to prevent over-building and to maximize natural light and ven-

tilation in the designated public and private open spaces, to prevent over-building and to maximize natural light 

and ventilation in the designated public and private open spaces, only as applicable; and 

Fig. VII.G.2 [Establishing the Outermost Faces of Building (OFB) for a Typical R-1 Use/ Occupancy Through 

the Use of the AMBF, the BHL, the AMVB, and the Angular Plane Along the RROW (14.00 m Wide RROW] i.e. 

to prevent over-building and to maximize natural light and ventilation in the designated public and private open 

spaces, only as applicable;  

vi) P.D. No. 1096 Chapter 8 and NBCP 2004 Revised IRR Rule VIII (Light and Ventilation) or their successor 

laws and IRRs, specifically :  

Section (Sec.) 801 (General Requirements of Light and Ventilation);  

Sec. 802 (Measurement of Site Occupancy) i.e. to prevent over-building, only as applicable;  

Sec. 803 (Percentage of Site Occupancy) i.e. to prevent over-building, only as applicable;  

Sec. 806 (Sizes and Dimensions of Rooms) to maintain the good health and well-being of occupants;  

Sec. 807 (Air Space Requirements in Determining the Size of Rooms) to maintain good health and well-being of 

occupants;  

Sec. 808 (Window Openings) to maintain good health and well-being of occupants by maximizing natural light 

and ventilation as well as providing safe means of egress during emergenbcuy situations; and  

Sec. 811 (Artificial Ventilation);  

 along with :  

Table VIII.1 (Reference Table of Maximum Allowable PSO, Maximum Allowable ISA, the MACA, the Minimum 

USA and the TOSL by Type of Land Use Zoning per Lot) i.e. to prevent over-building and over-paving, only as 

applicable; 

Table VIII.3 (Setbacks for Commercial, Industrial, Institutional and Recreational Buildings) i.e. to prevent over-

building, only as applicable; and 

Table VIII.4 (Minimum Requirements for Air Changes) to maintain good health and well-being of occupants;  

 and the entire Rule VIII Guidelines section, specifically :  

Part A (Easements) i.e. to prevent over-building ;  

Part B (View Corridors and Sight Lines) to help maintain the well-being of building occupants ;  

Part C (Streets/ Road Right-of-Way (RROW) i.e. to prevent over-building and to maximize natural light and ven-
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tilation in the designated public open spaces (RROW as part of the public domain);  

Part D (Sidewalks) i.e. to prevent over-building and to maximize natural light and ventilation in the designated 

public open spaces (RROW as part of the public domain);  

Part E (Total Open Space Requirements on Lots by Use/ Occupancy, Type/ Location and Suggested Minimum 

Lot Sizes, Lot Dimensions & Types by Use/ Occupancy) to prevent over-building and to maximize natural light 

and ventilation in the designated public open spaces (RROW as part of the public domain); and 

Part G (Design of Public Buildings and Structures);  

 along with :  

Table VIII.G.1 (Easements Along Water Bodies/Way by Location); 

Table VIII.G.2 (Suggested Median and Lane Widths Within Alleys/ Roadways/ Carriageways by Minimum RROW 

Width and by Suggested Vehicle Speeds); 

Table VIII.G.3 (Minimum Road Right-of-Way (RROW) Provisions for Developments with Multiple Dwelling Units); 

Table VIII.G.4 (Range off Required Sidewalk and Planting Strip Widths (total at both sides of the RROW) by RROW 

Width for pedestrian safety, the consumption of carbon and the production of oxygen; 

Table VIII.G.5 (Minimum Planting Strip Widths by RROW Width) for pedestrian safety, the consumption of carbon 

and the production of oxygen; and 

Table VIII.G.6 (Minimum TOSL Requirements by Lot Type/ Location) to prevent over-paving, to increase the 

consumption of carbon and the production of oxygen;  

as well as full/ substantial compliance with and/or the permitted adaptation of the following Rule VIII Figures 

(Figs.) : 

Fig. VIII.1 [Maximum Allowable PSO/ ISA, MACA, Minimum USA, OSL and AMBF for a Residential 1 (R-1) Lot 

(Single-Detached Dwelling Unit)] to prevent over-paving, to increase the consumption of carbon and the 

production of oxygen;  

Figs. VIII.12 through 15 (Required Open Space Locations) to prevent over-paving, to increase the consumption of 

carbon and the production of oxygen;  

Figs. VIII.16 through 19 (Open Court/ Yard) to prevent over-paving, to increase the consumption of carbon and 

the production of oxygen;  

Fig. VIII.G.1 (Esplanade Development for Easements of at Least 9.0 M Wide) to help prevent over-paving, to 

increase the consumption of carbon and the production of oxygen;  

Fig. VIII.G.2 (Promenade Development within a Minimum Easement for Urban Areas) to prevent over-paving, to 

increase the consumption of carbon and the production of oxygen;  

Fig. VIII.G.3 (Minimum Easement at Urban Areas); 

Fig. VIII.G.4 (Unobstructed View Corridors/ Sight Lines) to promote overall well-being of pedestrians and building 

occupants; 

Fig. VIII.G.11 (Possible Road Right-of-Way (RROW) Section (30.00 m) to prevent over-paving, for pedestrian 

safety, to increase the consumption of carbon and the production of oxygen;  

Fig. VIII.G.12 [Levels of the Road Right-of-Way (RROW) at a RROW of 15.00 m Only] to prevent over-paving, for 

pedestrian safety, to increase the consumption of carbon and the production of oxygen; 

Figs. VIII.G.14 & 15 (Sidewalks and Planting Strips) to prevent over-paving, for pedestrian safety, to increase the 

consumption of carbon and the production of oxygen; 

Figs. VIII.G.16 through 18 (Grade of Sidewalks); and 

Figs. VIII.G.19 through 21 (Driveways Across Sidewalks); 

vii) P.D. No. 1096 Chapter 9 and NBCP 2004 Revised IRR Rule IX (Sanitation) or their successor laws and 

IRRs, specifically and the entire Guidelines section to help manage waste; 

viii) P.D. No. 1096 Chapter 10 and NBCP 2004 Revised IRR Rule X (Building Projection Over Public Streets) or 

their successor laws and IRRs to maximize natural light and ventilation;  

ix) P.D. No. 1096 Chapter 11 and NBCP 2004 Revised IRR Rule XI (Protection of Pedestrians During Con-

struction or Demolition) or their successor laws and IRRs, specifically the full/ substantial compliance with and/or 

the permitted adaptation of the following Rule XI Figures (Figs.): 

Figs. XI.1 through XI.7 (Protection of Pedestrians, Nearby Residents and the Public During Construction and 

Demolition) i.e. as inputs to the Technical Specifications (TS) and the Tender/ Contract Documents i.e. for public 

safety considerations, for pedestrian safety; 

x) P.D. No. 1096 Chapter 12 and NBCP 2004 Revised IRR Rule XII (General Design and Construction Re-

quirements) or their successor laws and IRRs, specifically :  

Section (Sec.) 1202 (Excavation, Foundation and Retaining Walls); 

Sec. 1203 (Veneer); 

Sec. 1207 (Stairs, Exits and Occupant Loads) for the safety and well-being of building occupants; 

Sec. 1208 (Skylights) for natural light; and 

Sec. 1212 (Fire Extinguishing Systems) i.e. for public safety considerations; 

 along with :  

Table XII.1 (General Requirements for Occupant Loads and Exits); 

xi) P.D. No. 1096 Chapter 16 and NBCP 2004 Revised IRR Rule XVI (Plastics) or their successor laws 

and IRRs i.e. to regulate banned substances; 

xii) P.D. No. 1096 Chapter 18 and NBCP 2004 Revised IRR Rule XVIII (Glass and Glazing) or their suc-

cessor laws and IRRs i.e. to focus on light and heat reflection off glass, which may cause health problems 

for both pedestrians and building occupants; 

xiii) P.D. No. 1096 Chapter 20 and NBCP 2004 Revised IRR Rule XX (Signs) or their successor laws and 

IRRs i.e. to focus on visual clutter i.e. visual noise, which may cause health and emotional problems for 

both pedestrians and building occupants. 

c)  In the case of the considered referral codes (RCs) of the NBCP, the satisfaction of the following laws 

and/or IRR must be specifically satisfied by the building owner and the building design team: 

i)   The 2015 DPWH Design Guidelines, Criteria and Standards (DGCS), specifically Volume 6 : Build-

ings and Other Related Structures; other applicable DGCS volumes for horizontal works; 

Very Important Note : At least five (5) basic architectural design paradigms are presented in the DGCS, as 

follows: 

NBCP-compliant Architectural Design; 

Architectural Design for the Tropics (Hot-Humid Philippine Climate); 

Sustainable Architectural Design; 

Climate Change-Adaptive (CCA) Architectural Design; and 

Disaster-Resilient i.e. Disaster Risk Reduction Management (DRRM)-related Architectural Design. 

While each of the above offers a distinct architectural solution, these can all still be melded into one cohe-

sive solution, which is probably something that only PH-registered and licensed architects (RLArs), suffi-

ciently-experienced in the interpretation of physical planning and buildings laws or sustainable design, are 

mainly capable of achieving. 

Of these, Architectural Design for the Tropics (Hot-Humid Philippine Climate) is also very important as the 

designer must be able to correctly orient the long and short axes of the building in accordance with the 

prevailing and storm winds and the sun-path, thus effectively lessening the negative effects of these natural 

elements on both the building, its occupants and the overall use, operation and maintenance (O&M) of the 

building.  

Equally important in the DPWH DGCS is the Minimum Performance Standards and Specifications (MPSS) 

for certain types of buildings. 

ii)  PH environmental laws and regulations e.g. P.D. No. 1586 (establishing the PH Environmental Im-

pact System/ EIS); R.A. Nos. 9275 (The Clean Water Act of 2004); R.A. No. x x x (The Clean Air Act); R.A. 

No. 9003 (Ecological Solid Waste Management Act of 2000); R.A. No. 9147, the Wildlife Resources Con-

servation and Protection Act, R.A. No. 10038, the 2018 Expanded NIPAS Act, etc., their respective IRRs 

and the pertinent derivative regulations (DRs) and related issuances of the PH Department of Environment 

and Natural Resources (DENR); 

iii) 2008 Fire Code of the Philippines/ FCP (R.A. No. 9514) and its 2009 or later implementing rules and 

regulations (IRR) for the safety of building occupants;  

iv) P.D. No. 856, the 1975 Code on Sanitation of the Philippines and relevant Department of Health (DoH) 

issuances (latest editions) for the health and well-being of building occupants; 

v) P.D. No. 1067, the 1976 Water Code of the Philippines; and their latest respective IRRs for the health 

and well-being of building occupants; 

vi) 1983 Accessibility Law (B.P. Blg. 344) as reinforced by R.A. Nos. 7277 and 9442, the Magna Carta for 

Disabled Persons, and their latest IRRs for the safety, health and well-being of building occupants/ users 

who are persons with disabilities (PWDs); 

vii) 2007 DPWH Additional Rules and Regulations (ARR) on Non-Mobile Billboards (NMBs);  

viii) Relevant DPWH Orders, Memorandum Circulars (MCs) particularly those addressed to Local Building 



73 

Officials (LBOs) and to LGU Offices of Building Officials (OBOs), etc.; 

ix) P.D. No. 957 dated July 12, 1976, Regulating the Sale of Subdivision Lots and Condominiums and its latest 

IRR promulgated by the HLURB; 

x) R.A. No. 7916, as amended by R.A. No. 8748, The Special Economic Zone Act of 1995, also known as An 

Act Providing for the Legal Framework and Mechanisms for the Creation, Operation, Administration, and Co-

ordination of Special Economic Zones in the Philippines, Creating for this Purpose, the Philippine Economic 

Zone Authority (PEZA), which also gave rise to the PEZA OBOs, and its latest IRR; 

xi) R.A. No. 9593, The Tourism Act of 2009 which created the Tourism Infrastructure and Enterprise Zone Au-

thority (TIEZA) and its OBO; and its latest IRR; 

xii) 2004 Architecture Act of the Philippines (R.A. No. 9266) and its 2004 or later IRR and issuances of the 

Professional Regulatory Board of Architecture (PRBoA), the Professional Regulation Commission (PRC) and 

other pertinent National Government agencies e.g. HUDCC, HLURB, NHA, etc.; 

xiii) R.A. No. 7279, The Urban Development & Housing Act (UDHA) of 1992 and its latest IRR; 

xiv) R.A. No. 9729, the 2009 Climate Change Adaptation (CCA) law and its IRR; 

xv) R.A. No. 10121, the 2010 Disaster Risk Reduction and Management (DRRM) law and its IRR, and the like; 

xvi) R.A. No. 10066, The 2009 Heritage Conservation Act and its IRR, only as applicable; 

xvii) R.A. No. 8371, the 1997 Indigenous Peoples’ (IP) Act and its IRR, only as applicable; 

xviii) Laws concerning archaeology, finds and artifacts, only as applicable;  

xix) R.A. No. 9184, The Government Procurement Reform Act (GPRA) of 2003 and its latest IRR for public 

sector projects; 

xx) R.A. No. 4566, The Contractor’s Law, particularly for Design-Build Contracts;  

xxi) Investment laws and regulations such as those governing joint ventures (JVs), build-operate-transfer 

(BOT) and variants, public-private partnership (PPP) and variants; 

xxii) Governance laws such as R.A. No. 3019, The 1960 Anti-Graft and Corrupt Practices Act; R.A. No. 6713, 

the 1989 Code of Conduct and Ethical Standards for Public (Government) Officials and Employees; R.A. No. 

9485, the 2007 Anti-Red Tape Act; E.O. No. 292, The 1987 PH Administrative Code; R.A. No. 7160, The 

1993 Local Government Code, etc. and their respective IRRs;   

xxiii) R.A. No. 8293, the 1997 Intellectual Property Code (IPC) and its IRR and/or their successor laws and reg-

ulations i.e. as the same apply to ownership and copyright over planning and design documents;   

xxiv) Alternative dispute resolution (ADR) laws such as E.O. No. 1008, the 1985 Construction Arbitration law; 

R.A. No. 9285, The ADR law of 2004, and the like; 

xxv) International trade agreements that are in effect e.g. 1995 World Trade Organization (WTO) General 

Agreement on Trade in Services (GATS); 2007 and series Association of Southeast Asian Nations (ASEAN) 

Mutual Recognition Arrangement (MRA); the 2007 Japan-Philippines Economic Partnership Agreement 

(JPEPA) and all other applicable, valid and subsisting PH labor laws and regulations i.e. specifically those on 

the practice of the building-related/ State-regulated professions on PH soil by foreign professionals/ nationals 

and on labor practices affecting PH nationals;  

xxvi) National Structural Code of the Philippines (NSCP), 2018 or latest edition; Philippine Electrical Code 

(PEC, last updated 2009 or latest edition); Philippine Society of Mechanical Engineering/ PSME Code (latest 

edition); Revised National Plumbing Code of the Philippines (latest edition) and similar issuances; 

xxvii) the 2000 or later Architectural Code of the Philippines (ACP) promulgated by the DPWH; 

xxviii) Various other applicable professional regulatory laws (PRLs) governing the State-regulated practice of 

engineering and the various allied design professions (geology, environmental planning, landscape architec-

ture, master plumbing, interior design, etc.); 

xxix) The covering Deed of Restrictions (DoR) and the Development Guidelines (DG1) and the Design Guid-

ance (DG2) for both the lot and the building, only if their provisions are MORE stringent (stricter) than the pro-

visions stated under P.D. No. 1096, the 1977 NBCP; and 

xxx) Overseas development assistance (ODA) laws and regulations covering tied loans, soft loans, aid pack-

ages, grants, and the like, for public sector projects. 

Very Important Note: Whenever the clause “only as applicable” appears in the above items, such is an indica-

tion that there may be some difficulty in compliance by the PPP project, mainly due to its scale and scope. As 

such, the appropriate representations may need to be made officially with the concerned regulators e.g. Local 

Building Officials (LBOs) at the soonest possible time.  

ANNEX 5:  LAND RECLAMATION IN THE PHILIPPINES  

Land reclamation along the Manila Bay coastline has been ongoing for perhaps some 125 years (possibly beginning 

in the late 19th century when the Philippine Islands were still part of the Spanish domain), and which rapidly 

progressed during the American period (1899-1946). Geotechnical data from the early 1980s (relating to the LRT 

Line 1 Project) have shown that the Taft Avenue area (at Pasay City and the City of Manila) may have been part of 

the original mangrove area or wetlands i.e. requiring a special foundation type to be specified for the LRT Line 1 

project (i.e. massive piers on top of large pile caps supported by bored piles) as  sub-way type railway system was 

not deemed feasible. If such were indeed the case, then all the land west of Taft Avenue, all the way to Roxas 

Boulevard (formerly Dewey Boulevard, which also served as a Japanese runway at the close WWII) would have all 

been reclaimed before 1941. The existing reclamation ground west of Roxas Boulevard e.g. on where landmarks 

such as the CCP, PICC and MoA in Pasay City, the grand gaming houses and upscale hotel complexes at 

Paranaque City, and even the LPPCHEA of Las Pinas City now stand, would have been reclaimed from 1947 

through the mid-1990s, as part of the 1990s-coined Boulevard 2000 Project (see Figure 1).  

 

Figure 1. Boulevard 2000 Project, 1990s. 

 

From the mid-1990s to date, no new land reclamation along the Manila Bay coastline (south of the Pasig River 

mouth) have materialized, although several port-related reclamation projects have been completed over the same 

period north of the Pasig River. Manila Bay land reclamation plans have there for over the last 2 decades at least, 

and the array of new land reclamation proposals altogether covering some 15,000.0 has., that commenced 

sometime in 2010 will soon become part of a possible integrated 22,000.0 has. land reclamation program under the 

PRA reclamation master plan for Manila Bay (see Figure 2).  
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Figure 2. Rappler-published image of Manila Bay land reclamation projects along the eastern Manila Bay coastline 
showing about 8,000.0 has. of possible Manila Bay land reclamation projects out of the possible 22,000.0 has. 
already identified by the PRA, 18 February 2019. 
 

The larger land reclamation proposals are at the northern Manila Bay coastline (at say over 12,000.0 has.) and for 

western Manila Bay coastline (at say 2,000.0 has.). If the land reclamation projects in Figure 2 are to be planned 

properly by the PRA, these shall require a north-south tollway system and a railway connector to integrate all of the 

reclamation proposals (rather than let these develop separately), and such is the PRA’s immediate concern. Almost 

all of the identified land reclamtion projects are to be mixed-used developments/ MXDs (based on the combined or 

separate development concepts of smart city or aerotropolis) but some are purely for transportation facilities e.g. 

Sangley Point International Airport (SPIA) in Cavite City waters.  

If the projected new urban centers (to draw away the population from the Metropolitan Manila Area/ MMA) are 

realized e.g. the Metro Subic Area (MSA), the Metro Clark Area (MSA) and the Metro Tarlac Area (MTA), or even 

the future Metro Cabanatuan Area (MCA2) and the distant future Metro Baler Area (MBA), all become reality and if 

the twin policies of agricultural land conversion stoppage paired with the densification and attendant infilling at built-

up areas (reinforced with land readjustment and land consolidation with expropriation efforts at all urbanized areas 

around the Manila Bay) can also become institutionalized/ reality, then shall the need for future Manila Bay land 

reclamation be reconsidered by the Government and its private proponents. Land reclamation is currently the 

default response to developable land lack i.e. due to the heavily parcellarized land ownership structure at most 

highly urbanized areas in the Philippines. The suggested policies outlined above can change all that (but that also 

remains to be seen). 

If the PRA target is to reclaim 22,000 hectares (has.) from Manila Bay, that target must be self-sufficient in all 

utilities (i.e. power generation will become one of the major components for reclamation island clusters). However, 

such a grand scale of land reclamation should be paced over say 100 to 150 years (and just not over 50 years as a 

sea gate system near Corregidor Island (probably same alignment as the 2017 sea bridge proposal would be 

required). In say 100 years however, there may actually be no more need for land reclamation as living in the last 3 

frontiers for large populations would already be possible – underground, underwater and possibly even in outer 

space. 

Assuming some of the current Manila Bay land reclamation proposals are realized, a raw estimate of the land 

reclamation night and day populations has been prepared (see Table 1). We note here that there is actually no 

guarantee that even half of the reclamation projects can materialize i.e. there may not be enough fill materials for 

all these projects. In effect, all of the current Manila bay land reclamation projects are not only competing for the 

market of future real estate buyers but are also competing for the right to access the natural resources needed 

to complete such reclamation projects. If there is insufficient sea-sourced fill material, the alternative is to cut 

down mountains in the Provinces of Rizal, Cavite and Bataan and to transport these over existing roads (thereby 

partially destroying these roads). 

 

 

Table 1. Estimate of Manila Bay land reclamation night  
and day populations per hectare by development archetype 

 

At a maximum of say 22,000 has. projected by PRA (over the next 50 to 100 years possibly), the additional day-

time population (based on the average population above) can reach 190 M while the nighttime pop. can reach 

17.6M. Assuming only 20% can be reclaimed over the next 20 years (2020 - 2040), the prorated numbers are 

38 M daytime pop. and 3.5 M nighttime pop. (i.e. as additional Manila Bay population). As these numbers 

exclude the projected NCR growth over the next 20 years, there is therefore greater impetus for the 

development of other regional centers such as Metro Subic, Metro Clark and Metro Tarlac over the medium to 

long terms (up to 2040) and Metro Cabanatuan and even Metro Baler (beyond 2040).  

The 22,000 has. of land reclamation area targeted by PRA translates into 220 square kilometers (sqkm) or a 

little more than 1/3 of the present total surface area of the NCR (at 640 sqkm). The 190 M projected daytime 

pop. of new manila Bay land reclamation (in its supposed entirety) translates into a density of 864 K per sqkm (a 

very high density, using only present-day average daytime pop. i.e. more than efficient use of generated land). 

Contrast this with the current NCR daytime pop. density of 25K per sqkm (a potentially very wasteful use of 

already heavily-parcellarized land). 

There are always pluses and minuses to every perceived solution (cost-benefit) and in the case of Manila Bay 

land reclamation efforts, if such are to prosper, the benefits must always considerably outweigh the costs. 
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ANNEX 6:  ENVIRONMENTAL SOUND DEVELOPMENT—DEVELOPMENT 

OF OTHER POLICIES AND STANDARDS 

Regulating agricultural land use conversion  

 

The use of erstwhile productive agricultural land (intentionally made to lie fallow to justify land use conversion) 

for housing sites and new settlements may be simply wrong and must stop mainly for reasons of food security 

(i.e. we are still an agricultural country and with a population of over 100 M, we may eventually become 

hostage to other food-producing countries). In the case of the NCR, what comes immediately to mind is a late-

1970s report (possibly by the then MMC) where the NCR developments are directed east towards the Sierra 

Madre foothills (quite possibly to preserve the then agricultural belts sited north and south of the Metro Manila 

Area (MMA), which by now are almost almost all gone, and to limit development at the huge floodplain that is 

the MMA.  

 

The passage of the NLUA (twice announced in PRRD SONAs as a priority piece of legislation must soon hap-

pen to stop the wholesale productive agricultural land conversion, and must take away the power to convert 

agricultural land from the LGUs (under R.A. No. 7160, the 1990 LG Code). Such shall also ensure that the 

land use efficiency of MMA's 640 square kilometers (sqkm) could be given more focus through a package of 

densification, infilling, land readjustment, land consolidation with expropriation and even land reclamation (if 

need be to generate more land without touching more productive agricultural land). To sum evrything up, the 

policy and strategy must discourage and penalize land speculation (a strategy recently discussed at a PIEP e-

group)  

 

Since the late 1980s, land developers have been continually justifying agricultural land conversion for 

serttlements and housing, even to the point of stating that their collective acts do not really affect (and is not a 

reason) for the current food security situation. In Calabarzon alone, certain developers apparently managed to 

convert erstwhile productive agricultural land (apparently made to lie fallow) in the thousands of hectares. 

 

 

SoR for the new Department of Human Settlements and Urban Development 

 

In the crafting of the stream of regulations (SoR, including the IRR) of the law creating the Department of 

Human Settlements and Urban Development (DHSUD), perhaps the DHSUD could consider reviving the 

"halfway-homes" concept of the 1970s rather than building and giving away their projected 2 million housing 

units, a large proportion of which may be intended for NCR and Manila Bay coastal LGU dwellers. Under said 

concept, the ISFs could be relocated to potentially on-site or near-site locations in mainly tenement settings 

(i.e. also as part of an infill and densification process at built-up urban areas), possibly under the following 

conditions : 1) only the privilege to use the tenement unit is given (never ownership) and the relocatees are 

given say 5 to 10 years to better their lot; 2) after expiry of that period, they need to move out to make room for 

other needy ISFs. 

 

The Government's act of giving out house and lot packages (HLPs) over the last 3.5 decades has proven very 

disadvantageous to all taxpayers as the system is openly abused i.e. the beneficiary ISFs get the HLP but 

eventually end up being ISFs again. The government practice of giving land for HLPs also makes future land 

use change difficult. The old concept has been for ISFs to take more care of their houses and even put 

investment if they have security of tenure but this may not hold true anymore. Additionally, the idle land tax is 

very low compared to the potential income from land speculation or land hoarding, euphemistically referred to 

as land banking. (theories recently discussed at a PIEP e-group) 

 

The quality of the commercial and ISF housing products are also below par i.e. while B.P. Blg. 220 dwelling 

units are admittedly of a far lower standard if compared with P.D. No. 957 dwelling units (based on the 

minimum standards under P.D. No. 1096, the 1977 NBCP), the quality of the public housing units really fall 

short of expectations (and of the minimum standards set by law e.g. use of 4" thick backyard-produced 

concrete hollow blocks/ CHBs for exterior and firewalls, etc.). 

 

Future population growth must be addressed by vertical densification as lateral (horizontal) urban 

expansion (through agricultural land conversion) is clearly the wrong approach to development - as food 

and water security is severely compromised i.e. actually a national security issue. We are nothing if we 

cannot grow our own food and we shall always be hostage to other nations if we cannot grow and catch 

our own food. 

 

The densification of already built-up areas coupled with preferably the full stoppage of (or severely 

restricted) agricultural land conversion through various State policies (i.e. and never a LGU choice) must 

be the policy, as the only other palatable choice is to populate the lower to middle slopes of hilly or 

mountainous areas (i.e. as these may be the least productive, but which has to be fully validated), as 

possible sites for settlements but definitely, all untouched floodplains should be left for purely agricultural 

uses. Such was the late 1970s-early 1980s thrust of the national government (through the then Metro 

Manila Commission/ MMC).  

 

Between 1978 and 1986, the direction of future NCR growth was being targeted at the foothills of the Sier-

ra Madres to the east (all the way to Infanta) and not to the agricultural lands north and south of the NCR 

(reference Figure 4). 

 

Food and water security (along with population control) were apparently already foremost in the minds of 

Government planners as early as the mid-1970s. 

 

 
Figure 4. Agricultural belts and development thrust, Metropolitan Manila Area (MMA), 1980. 

 

Physical planning and building laws (and their implementation and enforcement); 

 

Many of the problems besetting the Manila Bay LGUs can be directly traceable to the willful violations of 

P.D. No. 1096, the 1977 national building code of the Philippines (NBCP, and its SoR), and of other 

national- and local-level development controls/ DCs (i.e. oftentimes by the LGUs themselves which 

encourage and sometimes espouse such willful violations for which they are all accountable under present 
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laws – the LGUs even violate the very ordinances that they pass). If only the NEDA can help in the full 

implementation and enforcement of the NBCP as the DPWH and the LGUs are seemingly helpless in 

effecting their implementation and enforcement, particularly over concerns of over-building and over-paving 

(which are also causes of flash-floods at low-lying areas). Perhaps, such is also the reason why certain 

sectors would have wanted the new DHSUD to have full jurisdiction over private building design review and 

construction.  

 

The comprehensive land use plans (CLUPs, which must necessarily include planning for the water, air and 

sub-surface domains, hence CLWASUPs) and the individual zoning ordinances (ZO, based on the 

CLWASUPs) for all of the 36 LGUs directly framing the Manila Bay may need to be done in an integrated 

fashion, in much the same way as the former MMC prepared a common official zoning map (OZM) for the 

entire MMA in the late 1970s. Such could be the only way for a truly integrative sustainable planning effort for 

the Manila Bay LGUs and their respective 4 domains, including their municipal water areas (MWAs). Future 

comprehensive planning efforts may thereafter involve all of the other 60 LGUs that drain into the Manila Bay. 

 

Attached are complete information on the NBCP and its SoR, collectively a major national-level development 

control (DC) that must be fully implemented and enforced at some 36 LGUs along the Manila Bay coastline. 

The local-level DCs such as zoning ordinances (ZOs) and special ordinances (SOs) may be wholly, 

substantially or partly based on the NBCP and its SoR. Information on the NBCP, including Senate Bill No. 

(SBN) 2087 seeking to upgrade the same, as filed in late 2018 by Senator Grace Poe form part of the 

attachments (reference Annexes A, B and C).      

 

As a key national-level DC, the NBCP and its SoR need to be fully appreciated by technological 

professionals, particularly those whose practices are regulated by the State, LGU officials nationwide, 

particularly the LGU officials tasked with the crafting of zoning ordinances (ZOs, which are local-level DCs).  

At its current state of implementation and enforcement, the NBCP, its 2004 Revised IRR, its referral code 

system (RCS), its derivative regulation system (DRS) and its technical references system (TRS), are more 

breached than honored leading us to contend daily with the twin issues of over-building and over-paving, 

both highly detrimental to the condition and use of our natural and built environments. 

 

Lastly, the development of the various types of public domain components, chiefly road rights-of-way 

(RROWs) and similar rights-of-way (ROWs) could be strictly regulated by the Government. For instance, the 

urban design of such projects are better left to State-regulated professionals who fully understand urban 

design. Additionally, the practice of road-blocking has already evolved into a nuisance-ridden, unsafe 

(causes many accidents), truly wasteful and graft-/ corruption-ridden practice whereby sub-standard roads 

are initially concreted only to destroy them after a few months/ years (to generate a new project over the very 

same road stretch). Future RROWs for developments regulated by the DHSUD could be more pedestrian-

oriented and CCA-/ DRR-adapted (i.e. preferably not using concrete, which has a very high light and heat 

reflectivity, almost zero percolation and acts as a 100% contributor to the enhanced acceleration of surface 

water movement to low-lying areas to cause flash-floods), and must specifically include provisions for 

sufficient organic cover such as trees that help bring down ambient near-ground temperatures i.e. presently, 

most RROWs proposed by land developers have no space for trees/ plants or other forms of artificial 

pedestrian cover to shield them from the elements. 

 

 

Sustainable rating systems must cover horizontal developments; provide incentives for more “green” 

developments; 

 

Sustainable rating systems in current use are mainly either in the form of executive issuances or private (self-

regulatory) documents, that oftentimes fail to properly rate the building setting (sites and grounds) as the 

focus is mainly on the buildings. A possible future law on the sustainability of buildings (and their sites/ 

grounds) can also be considered or may even be integrated into current NBCP repeal efforts (reference 

Annex C). 

 

ANNEX 7:  CONCEPTUAL PLAN FOR METRO MANILA DECONGESTION 

 

Figure 5 comes from a 2008-2010 study done for the Subic-Clark Alliance for Development Council 

(SCADC), then under the aegis of PGMA (incumbent Speaker of the House). The plan is about the 

development of a 980.0 square kilometer (sqkm) logistics corridor linking Subic (the water hub), Clark (the 

air hub) and Tarlac (the land hub, to be connected to a truck depot in San Jose del Monte via freight rail 

passing east of Mount Arayat). That project was supposed to help decongest the 640.0 sqkm Metro Manila 

Area (MMA) by developing 3 large urban centers (see Figure 6) i.e. the Metro Subic Area (MSA), the Metro 

Clark Area (MCA) and the Metro Tarlac Area (MTA). Studies for the logistics corridor, MSA and MCA were 

completed for SCADC (i.e. now controlled by the BCDA). The logistics corridor will be a high technology 

development for industry and for agriculture. As such, large swaths of the corridor shall be devoted to 

growing food and processing the produce. At 1.5 times the MMA and with 3 huge metropoli, the Subic-Clark

-Tarlac logistics corridor would have been the answer in part to MMA decongestion. The corridor is only a 

few kilometers north of the northern coast of Manila Bay. 

 

 
Figure 5. Conceptual Land Use Plan & Proposed Framework Plan relating to the 90.0 SqKm Proposed Subic

-Clark-Tarlac Logistics Corridor and its Host LGUs, 2008 

 

Tarlac as the land hub will be the produce depot for the entire Luzon Island (agricultural products, processed 

food, construction agrregates, etc. in wholesale to retail settings, a large transshipment facility). Flatbed 
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trains shall carry the goods to trucks of all sizes waiting at the San Jose del Monte truck depot (medium 

transshipment facility) for distribution in the MMA and southern Luzon) and even beyond to Visayas and 

Mindanao. Clark shall be for airport-oriented and airport-related industries as well as BPO & KPO industries while 

Subic shall be for port-dependent/ oriented/ related industries (see Figures 7 and 8). 

 

Clark will also be the center for all suburban rail systems going south to Calamba (Laguna Province) and onto the 

Bicol sub-region, north to La Union Province and even on to Aparri and Tuguegarao (Region 1), on to Tuguegarao 

(and Region 2), and onwards south to San Jose (Nueva Ecija Province, Region 3) and finally east to say Baler and 

the Pacific Coast. 

This was the plan that came closest to creating 3 new metropoli to absorb MMA population along with populations 

from all over central and northern Luzon. The plan was also to push further east (connecting Tarlac with the 

Pacific coast). 

 
Figure 6. Existing, Expanded and Proposed Central Luzon urban centers, 2008. 

 

 

 
Figure 7. Connectivities for projected new urban centers. 

 

 

 
Figure 8. Existing tollway systems. 

 

An east-west Luzon seaboard connection through the Subic-Clark-Tarlac (SCT) logistics corridor i.e. 

with future links to Nueva Ecija and Aurora Provinces also carries with it a huge national security 

importance - the need to populate and to eventually help defend our eastern seaboard (and Benham 

Rise) from future foreign incursions - or else, it may again be forcefully annexed by other nations, 

particularly those which seek blue (very deep) water operating grounds for its navies and to again 

harvest the natural resources therein. 

 

Planning work at Manila Bay can be tied in with all these i.e. roads cum coastal protection works at the 

northern coastal areas of Manila Bay (see Figure 9) can be linked to the SCT-Cabanatuan-Baler 

(SCTCB) framework in the next 3 decades. This can allow for greater mobility for MMA populations to 

access the SCTCB framework and to help populate the eastern Luzon seaboard, where we can also 

have more agricultural and fishery activities and their produce enjoyed by all. 
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Figure 9. Existing and proposed coastal road and protection. 

 

 
Figure 10. Upgraded, rehabilitated and proposed Region 3, NCR & Region 4 railway systems. 

 

In effect, the planning work that can be accomplished for the Manila Bay may actually be good for the entire 

Luzon Island (and even nationally) if we are able to complete such a macro framework. 

 

The road framework for our western seaboard may require linking the possible future northern Manila Bay 

coastal road cum coastal protection component with the existing (and sparingly used) near-coastal road linking 

Zambales and Pangasinan and onto the existing Ilocos-Cagayan coastal and near-coastal road. However, what 

can also offer good promise for moving agricultural produce from the western seaboard to MMA markets is rail. 

We recall that prior to WWII, the Damortis (La Union)-Pampanga railway line was mainly used to move tobacco 

products from north to south. With the current Japan railway assistance already extending to New Clark City 

(NCC), the revival of the Pampanga-Damortis railway service could be 2 decades away (see Figure 10).  

 

Such a line could still be extended north to Aparri, Tuguegarao, Nueva Viscaya and back to San Jose (Nueva 

Ecija Province) to complete a loop that goes back to Tarlac or Clark or Malolos and San Jose del Monte 

(Bulacan Province) over the next 3-4 decades (see Figure 11). Such a railway link (especially if with a large 

focus on freight movement) could be beneficial to the developments and agricultural goods movement at the 

western, northern and eastern Luzon seaboards. But where is Manila Bay in all these railway developments? 

The very same alignments for the coastal road system at the northern and eastern Manila Bay coastlines can 

also host a railway alignment for mainly people movement at various levels of service i.e. express, sub-urban 

and commuter/ metro or light rail). Such a Manila Bay railway system can be connected to the Clark railways 

hub for people movement i.e. Tarlac could be the separate future hub for freight movement via railway. 

 

 
Figure 11. Upgraded, rehabilitated and proposed Luzon railway systems. 

 

A separate concern for the Manila Bay is port development. When the Batangas Port and Subic Port (both 

outside the Manila Bay area) container cargo capabilities were being developed some 2 decades ago, the 

apparent intention was to move all container cargo operations out of the Port of Manila (and the NCR, 

potentially to decongest the NCR and eventually to redevelop some 55.0 has. of prime coastal real estate 

controlled by the PPA). Instead, the opposite happened as the Port of Manila's container capability was greatly 

enhanced (a reason for the NCR large truck traffic that is still with us) and this apparently led to certain 

operational losses on the part of both the Subic and Batangas ports in the past. Still, the problem remains i.e. 

need to remove large truck traffic from the center of the NCR (even if the NLEx-SLEx connector road is 

supposed to address part of that problem as both C-5 and Mindanao Ave. are still subject to the problems 

caused by large truck traffic daily). A large international container port complex was also proposed in 2018 for 

the Mariveles City waters. 

 

Another concern for the Manila Bay is large reclaimed airport development, with 3 already being planned, at 

Bulacan, Cavite and Bataan waters (see Figure 12), which may saturate the bay with competing operations and 

criss-crossing air traffic over the bay. Assuming that the NCR NAIA Complex gives way to one of the 3 airport 

projects, the Government airport complex at Clark can mean 4 large airports operating near each other. 
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ANNEX 8:  GHG AND SOURCES AND MEASURES;  

The 3 major GHGs are:  

▪ Carbon dioxide (CO2) 

▪ Methane (CH4) 

▪ Nitrous oxide (N2O) 

The other GHGs are: hydrofluorocarbons, perfluorocarbons, sulfur hexafluoride, nitrogen fluoride, trifluoromethyl 

sulfur pentafluoride, halogenated ethers and other halocarbons not covered by the Montreal Protocol. 

In order to implement GHG emission reductions, it is important to know the sources of emission.  The following 

sectors are sources of GHG emissions:  

▪ Energy 

▪ Industrial Processes and Product Use (IPPU) 

▪ Agriculture, Forestry and Other Land Use (AFOLU) 

▪ Waste 

▪ Other 

 

Energy.  The sources of GHG emissions from Energy are as follows: 

This category includes all GHG emissions arising from combustion and fugitive releases of fuels. Emissions from 

the non-energy uses of fuels are generally not included here, but reported under Industrial Processes and Product 

Use (IPPU) Sector.   Example are combustion of petroleum products for transport, fuel for electricity generation, 

etc. 

Industrial Processes and Product Use (IPPU).    The sources of GHG emissions from IPPU are as follows: 

Emissions from industrial processes and product use, excluding those related to energy combustion (reported un-

der Energy), extraction, processing and transport of fuels (reported under Energy) and CO2 transport, injection 

and storage (reported under Energy).  Example are a) the process-related GHG emissions  (CO2 and CH4) from 

cement production from the production of various types of cement b) lime, glass , ceramic production. 

Agriculture, Forestry and Other Land Use (AFOLU).  The sources of GHG emissions from AFOLU are as follows: 

Emissions and removals from forest land, cropland, grassland, wetlands, settlements, and other land. Also in-

cludes emissions from livestock and manure management, emissions from managed soils, and emissions from 

liming and urea application. Methods to estimate annual harvested wood product (HWP) variables are also cov-

ered in this category. Examples: a)  Methane emissions from enteric fermentation of livestock, and methane  and 

nitrous oxide emissions from manure management, b). On land use, Emissions and removals from five land use 

categories (Forest land, Cropland, Grasslands, Settlements, and Other land) except for sources listed under the 

group (Aggregate sources and non-CO2 emissions sources on land) . Except for Wetlands, the greenhouse gas 

inventory involves estimation of changes in carbon stock from five carbon pools (i.e. aboveground biomass, be-

lowground biomass, dead wood, litter, and soil organic matter), as appropriate.  

Waste.  The sources of GHG emissions from the waste sector are as follows: 

In solid waste disposal, Methane is produced from anaerobic microbial decomposition of organic matter in solid 

waste disposal sites. Carbon dioxide (CO2) is also produced but CO2 from biogenic or organic waste sources is cov-

ered by the AFOLU Sector. Emissions of halogenated gases should be accounted in IPPU. Long-term storage of car-

bon in SWDS is reported as an information item.   Note that Biological trearment of solid waste, such as solid waste 

composting and other biological treatment. Emissions from biogas facilities (anaerobic digestion) with energy produc-

tion are reported in the Energy Sector.  Also included, among others, is wastewater treatment and discharge, where 

Methane is produced from anaerobic decomposition of organic matter by bacteria in sewage facilities and from food 

processing and other industrial facilities during wastewater treatment. N2O is also produced by bacteria 

(denitrification and nitrification) in wastewater treatment and discharge.  

Other.  Other sources of GHG emission not mentioned above. 

Example of projects that reduce GHG emission in IPPU are as follows: 

▪  Secondary catalytic reduction of N2O emissions at ONPI nitric acid plant in Bacong, Negros Oriental.  Nitrous 

Oxide (N2O) is an undesired by-product gas from the manufacture of nitric acid. N2O is formed during the cat-

alytic oxidation of ammonia. Over a suitable catalyst, typically 90-99% of the fed ammonia is converted to Ni-

tric Oxide (NO). The remainder participates in undesirable side reactions that lead to the production of N2O, 

among other compounds. Waste N2O from nitric acid production is typically released into the atmosphere, as 

it does not have any economic value or toxicity at typical emission levels. N2O is an important greenhouse gas 

(GHG) which has a high Global Warming Potential (GWP) of 310.  

▪ The project nitric acid plant (“Bacong nitric acid plant” hereinafter) currently emits the waste N2O from the ni-

tric acid production process without any N2O abatement. The project activity involves installation of a second-

ary catalyst to decompose N2O inside the Ammonia Combustion Element (ACE) or ammonia burner once it is 

formed.  

▪ Reduce sulphur hexafluoride (SF6) leaks and to recycle and reuse SF6 present in National Grid Corporation of 

the Philippines’ (NGCP) equipment in their facilities. The project activity includes all equipment containing SF6 

under NGCP’s management of high voltage transmission facilities, including grid interconnections and ancillary 

services. SF6 is used as an insulator and electric arc arrestor in NGCP’s electrical equipment. Examples of 

equipment containing SF6 are high voltage circuit breakers, transformers and switches/switchgears.  

▪ The proposed project reduces greenhouse gas emissions to the atmosphere by decreasing SF6 leaks from 

NGCP’s SF6 containing equipment. Currently, SF6 levels in equipment are continuously monitored through 

pressure gauges. SF6 is injected into equipment to maintain the required pressure. The project activity will help 

NGCP build its capacity to identify SF6 leaks in a timely manner, repair these leaks, purify and recycle SF6.  

▪ NGCP will implement a system to accommodate the use of the equipment that will be procured for SF6 leak 

detection, handling, purification and recycling as part of the project activity.  

 




