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Preface
The Manila Bay Sustainable Development Master Plan (MBSDMP) is to be a comprehensive and sustainable master
plan for Manila Bay and the immediate coastal zone together with its larger catchment area – the Manila Bay basin.
Consistent with the Philippine Development Plan (PDP) and contributes in achieving AmBisyon 2040, the master
plan is to be instrumental in linking economic planning and development projects to environmental and resource
management goals for Manila Bay and addressing social and ecological issues (such as poverty alleviation, food
security, public health and biodiversity) through the rehabilitation and sustainable development of marine and coastal
resources with appropriate financing/funding.
While the traditional plans for Coastal Management and Development assume public financing, the MBSDMP
approach aims to make use of solicited private sector investments to achieve strategic management and
development goals for five (5) focal themes, namely:
▪
▪
▪
▪
▪

inclusive growth,
ecosystem protection,
climate change adaptation and disaster risk reduction,
water quality improvement, and
upgrading informal settlements.

In preparing the Situation Analysis Report, five (5) Focal Theme Reports are prepared accordingly in preparation for
the next step – the Strategy Building Phase.
The Situation Analysis Report consist of:
▪
▪
▪

Executive Summary of the 5 Focal Themes,
Manila Bay Area 2018 | A Situational Atlas, and
Five (5) Focal Theme Reports, namely:
-

Inclusive Growth
Ecosystem Protection,
Climate change adaptation and disaster risk reduction,
Water quality improvement, and
Upgrading informal settlements.

This is the Cover Report for the Situation Analysis Report.
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1 Introduction
1.1 Scope and Objective of MBSDMP Project
The Project aims to formulate the Manila Bay Sustainable Development Master Plan (MBSDMP) focusing on 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 (Table 1).
For the purpose of delimiting the area of focus of
planning, the Manila Bay Area, excluding the Manila Bay
itself, is subdivided into three (3) zones (Figure 1).
Zone 1 refers to the coastal LGUs – the socio-political
and economic activities of which are seen to have
immediate effects on the water quality of Manila Bay. It
is composed of five cities of NCR, parts of the Provinces
of Bataan, Bulacan and Pampanga of Region 3, and
parts of the Province of Cavite of Region 4A.
Zone 2 refers to the main project area covering the
coastal LGUs extending to the boundaries of provinces
of Bataan, Bulacan, Rizal and Cavite including Metro
Manila that fall within the MBA. All 16 cities and the lone
municipality in NCR are included in Zone 2. In Region
3, except for Morong in Bataan, all cities and
municipalities in the Provinces in Bataan, Bulacan and
Pampanga are included, as well as the whole Province
of Cavite in Region 4A.
Meanwhile, Zone 3 encompasses Zones 1 and 2, and
all other areas extending to the ridges surrounding the
MBA.
The MBSDMP will have an outlook ending in 2040 to
coincide with the timeframe of Ambisyon Natin 2040.
Intermediate milestones in 2022 and 2030 will be set to coincide with the end of the current PDP in 2022 and SDG in
2030.
Figure 1. Zonation of the Manila Bay Region.

While traditional plans for Coastal Management and Development assume public financing, the MBSDMP approach
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 institutionally 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.
Page 2

Table 1: Regions, Provinces, and No. of LGUs covered in the MBA

Regions

Provinces

Region
4A

Zone 2:
Main Project Area

Zone 3
Manila Bay Basin

Cities

Municipality

Cities

Municipality

Cities

Municipality

5

-

16

1

16

1

Bataan

1

7

1

10

1

10

Bulacan

1

4

3

21

3

21

Pampanga

-

4

3

19

3

19

Nueva Ecija

-

-

-

-

5

27

Tarlac

-

-

-

-

1

10

Zambales

-

-

-

-

-

2

Batangas

-

-

-

-

2

2

Cavite

1

8

7

16

7

16

Laguna

-

-

-

-

6

24

Quezon

-

-

-

-

-

2

Rizal

-

-

-

-

1

13

8

23

30

67

45

147

NCR
Region 3

Zone 1:
Coastal Area

Sub-Total
Total

31

97

192

Source: Study Team

The Project is a 30-month undertaking divided into two phases/components (Figure 2):
▪
▪

Component 1 (Strategic Planning Phase) is the strategic planning which will lead to the “Master Plan”
that is due on the 16th month. This Situational Analysis Report is one of the key deliverables in this phase.
Component 2 (Operational Planning Phase) is the operational planning which will lead to an Action
Plan/Investment Report and Fine-tuning of the Master Plan” that is due on the 30th month.

Figure 2. Components and component deliverables across the timeline.
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1.2 Situation Analysis
The Situational Analysis (SA) for the preparation of the Manila Bay Sustainable Development Master Plan
(MBSDMP) aimed to describe all the key features of the Manila Bay Area. Using the Integrated Water Resources
Management Planning Guidelines, the TOR suggests a way of looking at the Manila Bay Area as one unified system
consisting of three interlinked systems (Figure 3), namely:
▪
▪
▪

Natural Resources System (NRS) – consists of the climate and physical conditions of Manila Bay
system;
Socio-Economic System (SES) – consists of the demographic, social and economic conditions of the
MBA; and
Administrative and Institutional Systems (AIS) – consists of the constitutional, legal, and political
systems prevailing in the MBA.

While the three (3) systems have their distinct attributes, the interface and interactions of the three systems define
the multifaceted system of Manila Bay Area in general and of Manila Bay in particular. These are:
▪

▪

▪

Resource Use and Conservation includes the various uses of land, sea, water and other natural
resources in Manila Bay and in the entire MBA for settlement, fishery, agriculture, forestry, urbanization
and other economic activities towards improving quality of life with least cost to the environment and
natural resources within Manila Bay.
Infrastructure reflects the responses of the Administrative and Institutional Systems in setting in place soft
and hard infrastructures to meet the needs of the residents and other users of Manila Bay and to protect
and conserve the integrity of the natural resources systems.
Laws, Regulations, and Management are established and promulgated by the Administrative and
Institutional Systems to promote sustainable use of natural resources by the residents and other users in
the MBA.

Figure below lists the key attributes of the three interlinked systems and shall be the contents of the Manila Bay Area
Situational Atlas 2018. The key attributes of the MBA that are described in this SA are listed in .

Figure 3. Interlinked human and natural systems within the Manila Bay Region.
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The Situational Analysis Report describes each attribute of the Manila Bay Area in such a way that:
▪
▪
▪

The major problems and issues confronting the national and regional authorities and stakeholders are
extensively described for the present situation (base case) and future situation (reference case).
Future scenarios are described and analyzed and an overall problem description is provided.
Potential measures to address problems are posited and no regret measures are identified and presented

Description of the attributes of the MBA relied heavily on available secondary datasets and information from DENR,
MBCO, NAMRIA, EMB, FMB, PHIVOLCS, MGB, DA, BSWM, PSA, NEDA, PRA and other government agencies,
LGUs, private investors, academe and research institutions. Various NGAs, LGUs and stakeholder groups were also
engaged through dialogues, consultations, FGDs, KIIs and workshops to elicit their major mandates and stakes in
Manila Bay, perceptions and knowledge on key issues and concerns, and what related PAPs they currently
implement. The Technical Committee consisting of representatives of concerned NGAs and LGUs was also
periodically engaged in consultation meetings to draw out their inputs into the process and also to validate
intermediate SA outputs of the Planning Team.
Outputs of SA directly feed into the Strategy Building process (4).

Figure 4: Situational Analysis within the context of the stepwise decision-making process leading to the final MBSDMP.

1.3 Integrated Approach to Situational Analysis
The situational analysis (SA) for this project adopted a comprehensive approach in recognition of the
interconnectivities of human and natural systems across the whole landscape of the Manila Bay Region (MBR)
spanning from the ridges of major watersheds all the way to the coastal and marine areas. The primary objective in
conducting SA is to gain an enhanced and locally specific understanding of the problems that impinge on the
resiliency and sustainability of Manila Bay. Solving the deterioration of the ecosystems and water quality in Manila
Bay requires a comprehensive scoping of the entire MBR so that a comprehensive intervention could be formulated.
Five focal themes revolving around the key issues and concerns related to the resiliency and sustainability of Manila
Bay (Figure 5) comprise the overarching framework for an integrated spatial and temporal analyses of the past,
present and emerging future conditions of the whole MBR. The five interconnected focal themes are inclusive
growth, improvement of informal settlements conditions, water quality improvement, ecosystem protection, and DRR
and CCA (Figure 6).
The SA covered all the three (3) interconnected systems of the MBR (Figure 3). Analysis of the natural resources
system included the description of the climatic, geomorphic, topographic, hydrological, geological, ecosystems and
biodiversity (flora, fauna). For the socioeconomic system, the SA covered the profiling and analysis of population and
demography, livelihoods, education, transportation, energy, use of land and other natural resources, infrastructures
and tourism among several other areas. Analysis of the administrative and institutional system, the stakeholders,
institutions, policies, Mandamus agencies, and LGUs were profiled.
The key outputs of the SA aside from the profiles included the identification and analysis of the key problems, issues
and concerns in Manila Bay. Problem analysis revolved around the focal themes particularly in understanding the
current state of the MBR and its key drivers. Based on the description of the 3 major systems, the key issues and
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concerns in each of the focal themes were subjected to cause and effect analysis. Expectedly, the results reveal the
interlink of the components within a system and across the systems. Attribution of the state of Manila Bay to the
coastal and upstream areas and vice versa in some cases were established.

Figure 5: Interconnected key issues and concerns in the MBA.

Figure 6: Interrelated focal themes and potential indicators.

1.4 Reports on Situation Analysis
The Situation Analysis Report is submitted together with the:
▪
▪

Manila Bay Area Situational Atlas
Five (5) Focal Theme Reports, namely
-

Inclusive Growth
Ecosystem Protection
DRR and CCA
Water Quality Improvement
Upgrading Informal Settlements
Page 6

2 Interconnected Focal Themes in
Sustainable Development of Manila Bay
Area
The resiliency and sustainability of Manila Bay hinge on the synergy of efforts to attain the interconnected targets or
focal themes. Achievement of one target rely on the achievement of the other targets. The integrity and health of
coastal and marine ecosystems is the key to the resiliency and sustainability of Manila Bay. Hence, ecosystem
protection is a paramount objective in the management and development of Manila Bay.
Today ecosystems within Manila Bay are largely degraded mainly because of the deteriorating quality of water in the
bay. As the water quality becomes poorer, the ecosystems become less able to provide key services including
maintaining fish productivity, safe haven for important wildlife and coastal defense provided by mangroves.
Improvement of water quality in the bay is therefore indispensable in enhancing the health of Manila Bay
ecosystems.
Improvement of the quality of freshwater that flows into the bay from the vast watershed areas upstream is
imperative. Improvement of waste management in urban areas and reduction in the amount of pollution from
agricultural areas are two of the key strategies that will need to be implemented to improve water quality in the bay. It
will also require the improvement of the quality of life in informal settlements along the coast, rivers and waterways
that are not only common sources of considerable amount of solid and liquid wastes that enter the bay but are also
exposed to various hazards and risks. Poverty stricken communities as most of the informal settlements often do not
have the material assets for proper handling of wastes. Providing the informal settlers with greater access to viable
sources of livelihoods, safe and secure housing facilities and basic services will be needed to improve the quality of
life of informal settlers and build up their ability to adopt good practices in waste management and use of land and
aquatic resources. It is also crucial to set in place appropriate mechanisms to ensure that all development efforts in
the bay, along the coasts and in upstream areas are inclusive and will in no way further marginalized the poor and
increase its risks and vulnerabilities to all kinds of hazards and disasters. In sum a resilient and sustainable Manila
Bay is realizable only if we promote inclusive economic growth, ecosystem protection, water quality improvement,
DRR and CCA, and upgrade informal settlements.

2.1

Ecosystem Protection
Ecosystem protection thematic analysis centers on the foundational value of ecosystems to human life. The
analyses focus on the impacts of human activities on ecosystems. Through land and sea cultivation and through
urbanization, humans have transformed ecosystems to their benefit. The concept of ecosystem services captures
the link between socio-economic welfare and wellbeing and ecological health and sustainability. Human activities
impact the ecosystem. Ecosystems are innately resilient and can thus cope with human pressures to a certain
extent. However, if pressures are too much or too many, ecosystems may not be able to cope and may be altered
adversely affecting the inherent value of organisms, e.g. loss of biodiversity or endangered species, and/or impact to
human benefits, e.g. reduced fish stocks or unhealthy bathing water. Therefore, the protection of ecosystems is not
only required for the protection of species and biodiversity but also for a sustainable human society.
For the ecosystem description and trend analysis, the report focused on two ecosystem features for which sufficient
data and information are available and that together provide insights on the state of the ecosystem and the
effectiveness of interventions implemented through the years. These ecosystem features are:
▪
▪

Habitats
Indicator taxa, (i) Birds, (ii) Fish

The Manila Bay ecosystem consists of multiple habitats that are interconnected by material and energy exchange,
facilitated by the biological components of the system and the continuous water medium. Figure 7 presents the
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spatial distribution of the different habitats in Manila Bay. In this iteration of the report, the ecosystem analysis was
limited to the following habitats:
▪

▪

▪

▪

▪

▪

▪

Deep mud. This habitat type is the most extensive in Manila Bay. The habitat generally covers the central
part of the Bay, from depths, greater than 10m. It is a predominantly muddy and the substrate is compact.
The habitat has low structural complexity with an almost uniform substrate relief.
Deep water sand. The habitat type covers the more exposed section of Manila Bay near the mouth, at
depths greater than 10m. Similar to Deep Water Mud, this habitat type is characterized by low structural
complexity, strongly predominated by a loose, sandy substrate.
Shallow mud. This habitat type is relatively narrow, following the contour of the bay. Sections of this
habitat (near river outfalls) are characterized by highly variable salinity This substrate in this shallow
corridor is compact and muddy with low structural complexity.
Mudflats. These areas are mostly intertidal and thus are subjected to daily water inundation and exposure.
Mudflats are located in sheltered sections of the bay, close to major river outfalls. Mudflats are also
characterized by low structural complexity.
Mangrove forest. Possibly the most important coastal marine habitat in Manila Bay. Mangrove forests at
present are present in patches of less than a hectare to tens of hectares. The root system of mangroves
increases the topographic complexity of this habitat types. The substrate type is muddy and compact.
Seagrass beds. No data is available on the distribution and extent of seagrass beds in Manila Bay.
However, anecdotal accounts point to the abundance of these habitats in shallow, sheltered sections of the
bay. The substrate of these habitats range from sandy-silt to sand. Complexity is moderate to high
depending on the species of seagrass present and their density.
Coral reef. Coral reefs in Manila Bay are narrow and fringing, found mostly on the more exposed part of
the bay. Most of the reefs in Mariveles and Corregidor Island grew from an igneous rock base and is
structurally complex.

In terms of indicator animal taxa, birds and fish represent species that because of their position at higher trophic
levels – i.e. higher in the food web – are generally considered good indicators of ecosystem quality. Furthermore,
both taxa are strongly dependent on the condition and extent of habitat coverage for refuge, sustenance and
reproduction. Birds are positioned at the higher trophic level and thus, significant positive or negative changes lower
in the food web should be reflected in the species composition and abundance of this group. The same is true for
carnivorous fish. However for this taxa, the exploitation level could be directly accounted for since fishery is
historically, the main source of livelihood for local communities. Therefore, in spite of the incomplete data on all
levels of the food web is available, information on birds and fish provide significant insights on the condition of the
Manila Bay ecosystem.
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Figure 7: Habitat distribution within the Manila Bay Ecosystem

2.1.1

Key Issues and Concerns in the Protection of Manila Bay Ecosystem

2.1.1.1 Habitat Degradation
MANGROVE ECOSYSTEM. Mangrove forests along the Manila Bay are getting scarce and fragmented that may
be attributable to overexploitation by coastal dwellers, aquaculture, and conversion to agriculture, salt ponds,
industry and settlements. Reports state that mangrove area in the beginning of the 20th century was as much as
54,000 ha. At present, only about 1-4% of the original area remains.
The eventual loss of this valuable natural resource could disrupt vital ecological functions of marine organisms,
including their breeding and spawning. Certain mangrove species were also logged or clear-cut for fuelwood.
Human-induced pollution has also clogged the root systems of mangrove stands, while pest infestation and lahar
suffocation have further destroyed mangrove areas in NCR and in Pampanga.
CORAL REEFS. Sedimentation, overfishing, and destructive fishing are the most common factors significantly
affecting coral reefs. Manila Bay has experienced extreme pressure from various agents of coral reef destruction,
such as overfishing, illegal fishing, and destructive fishing, coupled with population expansion and
industrial/agricultural spin-offs. There has been a decline in the coral reefs of the bay, which would mean loss of
habitat for fish, crustaceans, and other marine species, as well as reduced fishing production, tourism potential, and
physical protection. Biodiversity is also degraded, and carbon sequestration is reduced.
SEAGRASS COMMUNITY. Almost 30 to 50% of seagrass habitat has been lost to heavy siltation and coastal
development. Although no data on seagrass loss is available for Manila Bay, it is expected that a significant
percentage of this habitat has been lost due to sediment deposition and reclamation activities. Major sediment
sources in Manila Bay include improper mining, agriculture, and poor forestry management, is believed to have
caused notable loss of seagrass beds in the bay. Sediment deposition is likely to be exacerbated with climate
change, variability and extreme events that enhances the hydrologic cycle particularly stormflows.
Furthermore, encroachment by land reclamation has reduced seagrass habitat. The dredging and filling processes
have disturbed the bottom and removed areas for seagrasses to grow. Shrimp farming and fishing in the bay have
also displaced several hectares of seagrass beds and mangroves. Another major and long-term threat comes from
Page 9
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coastal eutrophication, and runoff containing excessive nutrients from fertilizers or sewage that promotes harmful
algal bloom, which can then interfere with light passage and shade the seagrasses at the bottom.
MUD FLATS. The historic area of mud flats is not known but must have been substantial in the Pampanga flood
plain and other river mouths. However, consistent with mangroves, only a small percentage of the original mud flats
remain at present. The loss of these mud flats have significant ramifications to fish, invertebrates and birds, both
resident and migratory.

2.1.1.2 Climate Change and Disaster Risks
Coastal and marine ecosystems particularly mangroves in Manila Bay have been observed to be vulnerable to sea
level rise and intense storms that exacerbates its already degraded condition due to land reclamation, siltation, and
water pollution. Mudflats are also vulnerable to strong storms that cause erosion. Climate change related risks
associated with increase in SST, acidification and storminess have most significant impacts on the limited patches of
corals that are already stressed by influx of freshwater loaded with chemical and organic pollutants, sediments, and
nutrients. Based on available records, a 0.5°C rise in SST causes coral bleaching that often leads to coral death.
Data on the impacts of seawater pH and storminess on marine ecosystems in Manila Bay are absent.
Mangroves, corals and mudflats are vital spawning, breeding and nursery areas for many fish species. Damages to
these ecosystems are often associated with the decline in fishery in Manila Bay. Vulnerability of mangroves, corals,
and mudflats are likely to worsen with unabated climate change and intensification of the use of land, urban
expansion, growth of informal settlements, failure to enforce relevant environmental laws and regulations and poor
waste management among other anthropogenic stressors. Decline in the health of marine and coastal ecosystems
could exacerbate the already compromised fishery productivity in Manila Bay. This could eventually hamper the
livelihood and income of fishing communities along the coast with compounding effect on their ability especially of
ISFs to adapt to climate and disaster risks.

2.1.1.3 Declining Fish Catch
Rapid increase in fishing effort during the post-war years led to predominant anecdotal reports of Manila Bay being
overfished. One of the significant developments of Manila Bay fisheries in the late 1970’s is the increase in number
of mechanized push nets. By using very fine meshes in shallow waters, these push nets have been blamed for the
rapid depletion of marketable fish in Manila Bay. On the other hand, the number of trawlers operating in the Bay also
affected Catch Per Unit Effort (CPUE) values of fishing operations. Munoz (1991) observed that as more trawler
units were used, CPUE decreased. The 1995 data of BFAR revealed that in a span of 23 years from 1970 to 1993,
the catch per unit effort in the bay has decreased by almost 85%, from 61.8 kg/hr to 10 kg/hr (Table 2).
Table 2. Catch per unit effort and % composition of trawl surveys in Manila Bay (BFAR 1995).

Year

Stock Density (t/km2)

Relative Density

Source

1947

4.61

100

Warfel and Manocop, 1950

1968-1972

1.71

37.1

Silvestre et al., 1986

1993

0.47

10.2

MADECOR, 1995

2014

0.32

6.9

BFAR-NFRDI, 2017

2015

0.48

10.4

BFAR-NFRDI, 2017

Fishing effort in Manila Bay through the years has significantly intensified, as reflected in the increasing number of
fishermen and boats per kilometer of the bay’s coastline. In 1987, there were only 70 fishermen per kilometer of
coastline in Manila Bay. This increased to 253 in 1993 to 11,025 in 2017. Consequently, the number of boats per
kilometer of coastline increased from only 74 in 1980 to 3,659 in 2017 (PEMSEA and MBEMPTWG-RRA 2004). Fish
corrals have also proliferated in the shallow sections of the bay, usually in deep embayment along mudflats and
estuaries.
Furthermore, 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, 2007; PEMSEA and MBEMPTWG-RRA 2004). During this period, it was also
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observed that more than 60% of the demersal fish biomass recorded in 1947 was lost. Overexploitation peaked in
2015 where only 10.4% of the stock estimated almost 70 years ago was lost. The observed overexploitation of fish
populations was noted in majority of the commercially caught species in the bay.

2.1.1.4 Water Pollution Caused by Increasing Population and Human Activities
The growth in population and industrialization within the MBA has contributed to the degradation of its water quality,
causing episodic hypoxia and phytoplankton blooms, both of which are manifestations of eutrophication. The
population of the Manila Bay coastal LGUs, or Zone 1, is 4.13
million in 2015, of which 2.76 million are in the five cities in
NCR. Assuming a business-as-usual (BAU) scenario, the total
number of residents may increase to 7.07 million in 2022, 7.80
million in 2030, and 8.70 million in 2040. By 2100, the can be
as many as 14 million people living along the coasts of Manila
Bay. Pollution from households along the coastal zones and
waterways and urban areas are common sources of organic as
well as inorganic pollutants in Manila Bay due to the absence
of sufficient solid waste management and sanitation facilities.
Pollution also comes from other sources including surface
runoff from agricultural areas that carries nutrients and
residues of chemical pesticides. Sediments from soil erosion in
upstream areas where improper farming practices and other
erosive land use practices are common contribute as well to
the pollution of waters in Manila Bay and rivers feeding to the
bay (Table 3). Frequency of oil spills and discharges from
ships and maritime activities at the Manila Harbors is also a
major pollution concern.

2.1.1.5 Declining Aquaculture Productivity
Brackish water fish farming is the most common type of aquaculture employed by fish farmers in the provinces
around Manila Bay (DENR-MBCO, 2015). Fish ponds, fish cages and shellfish growing areas were established in the
shallow, nutrient rich near-shore waters of the bay providing livelihood to the numerous coastal residents of the bay.
Milkfish, tilapia, mud crabs, shrimp, prawn, oysters and mussels are the commonly cultured organisms in the Manila
Bay area (DENR-MBCO, 2015).
Aquaculture has notably increased in the last decade (Figure 8). Despite this, production volume fluctuated and
showed an overall decrease in 2014 in four of five provinces bordering Manila Bay province (DENR-MBCO 2015).
Several factors have contributed to this decline the most important of which includes the deteriorating water quality in
this section of the bay, habitat destruction and land reclamation (PEMSEA-MBEMP TWG-RRA 2004).
Table 3. Areas in the MBA affected by soil erosion (BSWM).

Land Cover

2010

2015

Low Erosion

Severe Erosion

Low Erosion

Severe Erosion

Low Erosion

Severe Erosion

Annual Crop

698,896

3,337

658,099

4,225

606,942

4,062

Brush/Shrub

78,730

31,414

99,866

23,582

208,875

40,515

Built up

108,708

388

215,826

2,225

226,443

3,092

Closed Forest

97,808

2,704

72,772

1,670

84,459

1,675

Grassland

269,537

21,882

212,526

29,598

99,401

10,872

Open Forest

150,993

10,153

130,634

7,936

126,441

7,716

Open/Barren

21,733

198

2,936

153

6,376

317

Perennial Crop

108,868

7,098

116,078

7,339

148,281

8,535

1,535,273

77,174

1,508,737

76,727

1,507,218

76,784

TOTAL
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In a business as usual scenario, aquaculture in the bay face decline. The continued unplanned establishment of
aquaculture areas and poor aquaculture practices would continue to significantly contribute to the deterioration of
Manila Bay’s water quality (Opinion and Rana 2016) resulting in slower growth or even death en masse of the
cultured organisms in extreme conditions. Worse, increased public awareness on the implications to human health of
pollutants in the cultured products would lower the market demand for these products. This has already been
experienced every time there are red tide episodes in the Bay. Furthermore, the decimated and currently fragmented
coastal marine habitats where wild stocks for culture are obtained will continue to degrade with increasing pressure
for the establishment of pond and fish cage areas. Lastly, offshore aquaculture area is predicted to decline in the
face of the proposed reclamation areas in the bay. Targeted areas for reclamations in Manila Bay are known fishing
and aquaculture areas.

Figure 8: Volume and value of aquaculture in Manila Bay from 2004 to 2016.

2.1.1.6 Failure of Enforcement of Relevant Laws
The policy landscape for ecosystem protection is replete with laws and regulations intended to protect critical
ecosystems. Foremost of these laws are the Environmental Impact Statement System, Expanded-NIPAS Act,
Ecological Solid Waste Management Act, Fisheries Code, Forestry Code, Clean Water Act, Clean Air Act, Wildlife
Resources Conservation and Protection Act and the charter of the Laguna Lake Development Authority. These laws
provide sufficient policy framework, that if properly implemented are adequate to safeguard the integrity of habitats in
Manila Bay from overexploitation, water pollution, sedimentation, and encroachment into critical areas in the bay and
along the coastal zone. The challenge is clarifying the fragmented responsibilities of national agencies and local
governments to enforce these laws towards achieving common goals and targets. Decision-makers should base
decisions on relevant scientific information, and actions have to be consistent over the long-term, as opposed to
short-term programs that only match immediate political agendas and periods.

2.2 Inclusive Growth
The focal theme on inclusive growth mainly dwells on the analysis of how the net benefits from the use and
development of Manila Bay marine, freshwater and coastal resources are distributed across sectors. It also centers
on the equity and equality in the capture of opportunities, access to basic services and influence on policy and
decision-making processes by key sectors but particularly by marginalized groups (i.e., ISFs, farmers and fishers).
The analysis highlights how the weaknesses of existing policies and institutions along with climate and disaster risks,
and other factors drive that marginalization of such groups as the ISFs, farmers and fishers among others. It also
captures the large intra-urban inequality causing high level of income segregation, high level of poverty incidence
(%), and a large number of Informal Settlers Families that often have limited or no access to public services and a
high percentage of (unskilled) people working in the informal sector and having very uncertain and unstable sources
of income.
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2.2.1

Key Issues and Concerns

2.2.1.1 Population Growth

2100

2090

2080

2070

2060

2050

2040

2030

2020

2010

2000

1990

Population in the MBA is projected to grow at a
100
decreasing rate by at least 0.5% with the NCR projected
to have the largest drop in growth rates. Despite the
90
drop in population growth rate (PGR), the population of
80
the various zones in MBA will still grow substantially
70
(Figure 9). The population in the NCR alone is expected
60
to nearly double in 2045 relative to 1990 population.
Coastal LGUs, or Zone 1, has a population of 4.13
50
million in 2015. Assuming a business-as-usual (BAU)
40
scenario, the total number of residents may increase to
30
7.07 million in 2022, 7.80 million in 2030, and 8.70
Broken lines are projection
20
million in 2040. By 2100, there can be as many as 14
10
million people living along the coasts of Manila Bay. The
LGU with the highest population is the City of Manila
0
with 1.78 million or 27% of the total Zone 1 population in
2015. Zone 2 has a total of 23.1 million residents in
Zone 1
Zone 2
Zone 3
2015. With 1.08% average annual PGR, the number
Figure 9: Population Trend in Zones 1, 2, and 3
could grow to 26.1 million in 2022. By 2030, the total
(Data Source: PSA)
number of people might reach 29.5 million. Assuming a
business-as-usual scenario, by 2100, 59.1 million people will inhabit Zone 2. For Zone 3, the population in 2015 is
33.4 million, 37.8 million in 2022, 42.9 million in 2030, 49.2 million in 2040, and 87.5 million in 2100.
This projected population growth especially in the NCR poses a steep challenge to set in place policies, institutional
mechanisms and infrastructural facilities to adequately mitigate associated adverse environmental and social
impacts. Further increase in population within the MBA is likely to heighten the already excessive stresses on the
sustainability and resiliency of ecosystems, water and other natural resources, and communities particularly the
marginalized and vulnerable communities. Without due interventions existing inequalities, risks and vulnerabilities,
and degradation of the natural and human systems would be compounded.
Data indicates a relatively young population with 31% belonging to the 0 to 14 years of age, or the young
dependents. The youth group, belonging to age group 15 to 30 years old make up 59%. The working age group (1564 years old) comprise 65%. While 46% Filipinos are at the prime working age of 25 to 64 years (Figure 10). This
indicates the need for greater involvement and consideration of the youth and young dependents in developing the
master plan for Manila Bay. Likewise the almost 50% split between males and females in the MBA indicate the need
to ensure that the MBSDMP is sensitive to gender balance in terms of capture of benefits from and influence in
governance and policy decisions in the study area.
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Figure 10. Population pyramid by age group and gender in the MBA for 2010 (Data Source:PSA)

2.2.1.2 Poverty
According to the PSA, the per capita poverty threshold in 2015 for the Manila Bay area ranged from Php 10,958 in
Laguna to Php 12,517 in NCR while the national poverty threshold stood at Php 10,969 monthly (Table 4). All of the
provinces within the Manila Bay area registered poverty thresholds higher than the national average, except for
Laguna, which is slightly lower than the national average. Cavite registered the highest threshold followed by NCR
and Bataan.
Table 4. Poverty Threshold, Philippines and Manila Bay Area: 2006-2015 (Source: PSA)

Provinces

Poverty Threshold (Pesos)
2015

2012

2009

2006

Philippines

10,969

9,385

8,448

6,703

NCR

12,517

10,084

9,456

7,718

Rizal

12,014

10,225

9,300

7,356

Cavite

12,835

9,808

8,200

6,576

Laguna

10,958

9,863

8,631

6,758

Batangas

10,874

9,895

8604

6,823

Quezon

10,330

8,949

7,945

6,293

Bulacan

11,062

9,878

9,012

7,204

Pampanga

11,233

9,620

8,420

6,850

Tarlac

11,328

9557

8622

6910

Nueva Ecija

11,644

10,662

9,925

7,908

Bataan

12,208

9,374

8,707

6,874

Nueva Viscaya

11,112

9,283

8,365

6,802

The national poverty incidence of 21.1 in 2015 was much higher than those in the Manila Bay area, with the
exception of Nueva Ecija (Figure 11). The lowest incidence was registered in NCR 2nd and 4th districts (3.8).
Poverty incidence in the Manila Bay area (Table 8) has generally increased from 2006 to 2015, except for Bulacan
(6.8 in 2006 to 5.9% in 2015), Nueva Ecija (26.3 to 24.6%), and Bataan (9.4 to 7.8%).
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Figure 11: Poverty incidence for Philippines and Manila Bay Area: 2006-2015. (Data Source: PSA)
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Table 5. Poverty Incidence among Families, Philippines and Manila Bay Area: 2006, 2009, 2012, 2015

Poverty Incidence Among Families

Province

2015

2012

2009

2006

Philippines

21.1

22.3

22.9

23.4

NCR

4.5

3.8

3.7

2.8

NCR 1st District

4.8

3.8

4.4

2.7

NCR 2nd District

3.8

3.1

3.2

2.8

NCR 3rd District

6.4

4.9

6.5

3.2

NCR 4th District

3.8

3.8

2.1

2.4

Rizal

7.4

7.6

9.5

5.5

Cavite

8.3

4.1

3.8

2.9

Laguna

5.9

6.3

7.4

5.8

Batangas

11.2

19.4

14.1

13.3

Quezon

22.3

22.6

22.8

27.4

Bulacan

5.9

6.7

7.5

6.8

Pampanga

5.2

6.4

5.9

3.3

Tarlac

21.1

14

15.5

20.7

Nueva Ecija

24.6

23.0

27.0

26.3

Bataan

7.8

7.3

5.5

9.4

Nueva Viscaya

15.8

17.0

11.6

12.4

Source: Philippine Statistics Authority

2.2.1.3 Unemployment
From 2015 to January of 2018, unemployment rate has been declining yet many of those belonging to the working
class are still poor due to low salaries and wages despite the substantial economic growth of the country as a whole
(Figure 12). This poses challenges in:
▪
▪
▪
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Creation of enough jobs to keep pace with a continuously growing population;
Matching of jobs to the skills and educational background of workers; and
Policy environment to attract more domestic and foreign investments that would stimulate the demand for
labor.
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1,122

17,500

1,114

1,148
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1,235

16,500

2,051

1,649

1,774

Underemployed
Unemployed

15,500
1,954

14,500

15,309

15,188

2016

2017

15,471

13,963

13,500
2015

2018

Figure 12: Labor Force at NCR, Region 3, and Region 4A – 2015 to Jan 2018 (Data Source: PSA)

2.2.1.4 Income Inequality
The Gini coefficient is a measure of income inequality within a population and ranges from 0 to 1, with 0 indicating
perfect income equality among families, while a value of 1 indicates absolute income inequality. The Gini
coefficients for the Manila Bay area in 2015 showed lower figures compared to the 2012 figures, indicating an
improvement of the income distribution among families. All of the regions (NCR, Central Luzon, and CALABARZON)
also had better Gini coefficients compared to the national figure (Table 6). Nevertheless, there is still so much room
for improvement of income equality in the MBA that could mean reduced poverty, lower risks and vulnerabilities to
climate and disaster risks of the marginalized and poor sector, and lesser stresses on ecosystems and natural
resources.
Table 6. Gini Coefficient within the MBA for 2012 and 2015.

Region

2015

2012

Philippines

0.4439

0.4605

National Capital Region

0.3909

0.4028

Region III. Central Luzon

0.3970

0.4084

Region IVA. CALABARZON

0.4012

0.4186

2.2.1.5 Employment
The employment rate is highest in Region 3 and lowest in the NCR (Table 7). Much of the unemployed in the NCR is
likely concentrated in communities within informal settlements that make them vulnerable to natural calamities as
well as to inflation.
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Table 7. Labor Force Participation, Employment, Unemployment and Underemployment Rates, by Region: January 2016, 2017, 2018
(Philippine Statistic Authority)

Region

2015

2016

2017

Jan 2018

National Capital Region
Household Population 15 Years Old and
Over

8,251

8,919

9,088

9,142

Labor Force

5,193

5,613

5,552

5,542

5,239

5,141

5,108

Employed
4,752
Underemployed

474

458

479

368

Unemployed

441

374

411

434

Not in Labor Force

3,058

3,306

3,536

3,600

Labor Force Participation Rate (%)

62.9

62.9

61.1

60.6

Employment Rate (%)

91.5

93.3

92.6

92.2

Underemployment Rate (%)

10.0

8.7

9.3

7.2

Unemployment Rate (%)

8.5

6.7

7.4

7.8

7,282

7,555

7,753

7,853

4,693

4,548

4,769

4,126

4,383

4,247

4,511

Underemployed

555

706

485

517

Unemployed

350

310

302

257

Not in Labor Force

2,806

2,862

3,204

3,084

Labor Force Participation Rate (%)

61.5

62.1

58.7

60.7

Employment Rate (%)

92.2

93.4

93.4

94.6

Underemployment Rate (%)

13.5

16.1

11.4

11.5

Unemployment Rate (%)

7.8

6.6

6.6

5.4

8,576

9,539

9,787

9,973

6,125

6,235

6,276

Region III. Central Luzon
Household Population 15 Years Old and
Over
Labor Force
4,476
Employed

Region IV-A. CALABARZON
Household Population 15 Years Old and
Over
Labor Force
5,528
Employed

5,085

5,687

5,800

5,852

Underemployed

925

887

810

764

Unemployed

444

438

435

423

Not in Labor Force

3,048

3,413

3,552

3,698

Labor Force Participation Rate (%)

64.5

64.2

63.7

62.9

Employment Rate (%)

92.0

92.8

93.0

93.3

Underemployment Rate (%)

18.2

15.6

14.0

13.1

Unemployment Rate (%)

8.0

7.2

7.0

6.7
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2.2.1.6 Inequality in Access to Transport and Other Basic Services
Transport enables mobility and access to socio-economic opportunities to and from a city. An efficient transport
system allows mass transport of people and goods within a decent amount of time at affordable rates and offers a
commuting experience that is comfortable, clean and safe for all, including those with special needs such as seniors,
children, PWDs and pregnant women. There is however inadequacy in the access to decent transportation due to
several factors.
The MBA’s outdated road network, originally designed as a “spider web" of roads having its center at Manila Bay, in
the 60s, has now sprawled outwards from the Bay area to the suburbs and is no longer sufficient to meet the needs
of overgrown number of road users and commuters.
Unbridled population congestion, inconsistent implementation of zoning and land use policies, poor maintenance of
existing roads and bridges network and rail systems, the continuing sprawl type of development with distinct uses
instead of a more compact, multiple use type of development , inadequate mass inter-modal transit system,
inadequate local government capacity for traffic demand management, routes franchising and driver discipline, and
politicized infrastructure project approvals all contribute to the current daily traffic mess in the MBA. This results to
huge economic opportunity losses with serious impacts on the poor and marginalized groups.
Aside from the MBA’s resident population of about 33.4 million the transport system must also accommodate its
transient population including short and long-term visitors from other islands and international visitors, which amount
to a rough estimate of 30% of the MBA population. The MBA is the country’s international gateway and hosts three
major International Seaports and two international airports, Clark and the Ninoy Aquino International Airport.
Fortunately, the current administration’s Build, Build, Build Program is accelerating the pace of approval of mass
transport projects such as the MRT-7, extensions of the LRT in the South of Manila to Cavite and in the North, to
Bulacan. The international airports in NAIA and Clark are being upgraded. Expressways connecting Cavite and
Laguna (CALAX), the extension of Skyway from Buendia through to Manila's university belt are now under
construction. These will provide a breather in the short term. Still on the drawing board with a long way to go are
several dream projects. The Mega Manila Subway is planned to diffuse at-grade people and rail traffic. Portions of
this project may crisscross with the Marikina Fault Line. (Show map, if available.) The North-South Rail intends to
connect Manila all the way to Bicol. Another international airport, in Bulacan, aims to start construction in 2025. A
proposed 28-kilometer bridge connecting Bataan to Naic via Corregidor Island is now under study. The Sangley
International Airport is still under debate.
Communication plays crucial roles in the overall scheme of promoting the sustainability and resiliency of Manila Bay
and in various processes, especially multi-stakeholder and inclusive ones, to construct a holistic strategic agenda
and operational plans for Manila Bay development. Effective communication, inclusive of infrastructure, institutional
and operational dimensions, is an indispensable tool in facilitating stakeholder participation, collaboration and
coordination required in the development and implementation of strategies and PAPs in Manila Bay. Communication
is essential in transmitting vital information to ISFs, local communities, LGUs, NGAs, private sector and all other
concerned sectors to enable them to make informed decisions and take appropriate actions, as well as promote
positive cross-sectoral interactions and engagements.
There is no empirical assessment of the effectiveness or adequacy of various communication platforms and
information systems relative to Manila Bay management and governance. It appears that almost all agencies and
institutions involved in Manila Bay-related initiatives use punctual sectoral/multi-agency consultations, websites,
social media platforms (mainly Facebook and Twitter) as well as specific mainstream media activities (mainly TV and
print). All of these indicate awareness among these agencies of the importance of communication in Manila Bay
development. However, there appears to be no explicit (formal) communication strategy underpinning these efforts
(much less a coherent cross-agency communication strategy).
Feedback from various focus-group discussions in the stakeholder consultations for the Manila Bay Sustainable
Development Planning show that despite these efforts, significant communication challenges need to be addressed:
▪

Improvements in data quality, availability, access and coherence: Various focus-group respondents
cite a general difficulty in accessing relevant information. Available information is often underreported or
otherwise dissemination is delayed. There also seems to be a lack of coherence of data held across
different agencies.
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▪

▪

▪

Inclusion of disadvantaged stakeholders in information dissemination and consultations: Informal
settlers and other disadvantaged group in the Manila Bay catchment area constitute a significant
percentage of stakeholders in Manila Bay development. However, there appears to be no bespoke
communication initiatives and/or measures to ensure that they are adequately informed and/or consulted
on decisions that impact on their lives;
Promoting a more holistic awareness/knowledge among stakeholders of Manila Bay-related
initiatives: More broadly than the inclusion of disadvantaged stakeholders, there is no holistic view of
various plans, projects, policies and investments (including those from the private sector) that relate to
Manila Bay development. Many consulted stakeholders expressed confusion due arising from “too many”
and “overlapping” policies and initiatives. At the same time, there are policy gaps that need to be
addressed.
Improvements in collaborative ways of working among relevant agencies and government units:
The stakeholder consultations reflect an age-old perception among many stakeholders of lack of proper
coordination (including inter-entity communication) among government agencies and units. Stakeholder
observations also include lack of feedback and/or actions on issues/complaints and lack of follow through
on past initiatives or decisions.

From SY 2015-2016 to SY 2017-2018, there has been an increase in all 3 regions in participation rate for both male
and female in kindergarten, elementary and junior high school. There has likewise been an increase in participation
rate for both male and female from SY 2016-2017 to SY 2017-2018 in senior high school. There is however a
concern on the relatively significant rates of school leavers at the elementary and high school levels i.e., 1.8% and
5.6% for elementary and high school respectively for SY 2015-2016. Results from the 2013 Functional Literacy,
Education and Mass Media Survey (FLEMMS) conducted by the Philippine Statistics Authority (PSA) show that out
of the nearly 4 million out-of-school children and youth, 22.9% have entered into union or marriage, 19.2% cited
insufficient family income to send child to school as the reason for not attending school (i.e., all educational
expenses other than tuition fee) and 19.1% lack the interest in attending school. Other reasons cited include
housekeeping, high cost of education, illness/disability and failure to cope with schoolwork.
Related to the access to education especially of the poor students going to public elementary and secondary
schools, distance from home to school is one of the leading reasons for dropouts. Apparently this is a concern on the
inadequate access to transportation services of poor families due to financial limitation in addition to inadequate
transport services linking home to school.

2.2.1.7 Inequality in Opportunities to Influence Policy and Decision-Making Processes
The Philippines is recognized as a leader in participatory governance. Laws, especially on environmental
management and poverty-alleviation, often include provisions for multi-sectoral representation in policy-making. For
example, the National Anti-Poverty Commission has representation from fourteen (14) basic sectors at the highest
levels of decision-making. Under the EIS System, stakeholder consultations are critical to the decision to issue or
withhold an environmental compliance certificate.
However, for decisions to be inclusive, it is not enough for the marginalized sectors or stakeholders to be
represented or simply heard, their interests and concerns must be addressed. It is in the process of addressing the
interests of various stakeholders with varying and often conflicting interests, where inequality is most felt.
In many instances, the processes are highly technical (e.g. reviewing the EIA reports of development project
proponents), so that even if there is consultation or representation, there is no meaningful participation because
stakeholders lack the capacity to protect their interests. In many agency plans and programs, the objective criteria
for making decisions are unclear or inconsistent (e.g. relocation of informal settlers, providing PWD-friendly
facilities), so that the target sector in one area may not get the same benefits as that of another area.
Government agencies and LGUs are continually improving their processes to ensure more meaningful participation
in pursuit of inclusiveness in decision-making, not only through facilitating formal participation in multi-sectoral
institutions (e.g. capacity-building for fisherfolk representatives in local and national councils), but also through indepth focus-group consultations (e.g. vulnerability assessments). Coupled with science-based decision-making, a
more inclusive consensus-building process can lead to economic growth that benefits everyone more equitably.
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2.2.2

Existing Policies, Plans, and Programs
There are many more projects in the Transport Dream Plan for Metro Manila proposed in the Roadmap for Transport
Infrastructure Projects for Metro Manila and its Surrounding Areas (JICA/NEDA). These projects aim for the following
5 Nos: 1) No traffic congestion 2) No households living in high hazard risk areas 3) No barrier to seamless mobility 4)
No excessive transport cost burden for low-income groups and 5) No air pollution.
However, we must note that the abovementioned “short-term projects” should have been finished in 2016. It must be
seriously examined why there is a systemic delay factor in the current system of big-ticket project approvals from
proposal to construction, especially when it would have to cross the timelines of one administration to another.
These delays should be inadmissible for infrastructure projects where each day of delay entails huge opportunity
costs.
Moreover, these projects are concentrated in Zone 1 and Zone 2, thus reinforcing an “Imperial Manila” set up further
intensifying the megacity’s development, in terms of volume and value of projects, instead of decentralizing some
development budget to other cities and services that are equally badly needed by the nation. Together with other
infrastructure development, transport projects could subject the MBA to over-concreting, requiring the cutting of
trees, converting some agricultural areas to industrial, making them more prone to floods, higher temperatures and
air pollution. For seaports and airports infrastructure projects, the impact of new navigational and aviation pathways
on the ecosystem must also be weighed.

2.3 Upgrading Informal Settlements
Informal settler families (ISF) are described in the PDP 2017-2022 as “households with no security of tenure vis-à-vis
the land or dwellings they inhabit. Their neighborhoods usually lack, or are cut off from, basic services and city
infrastructure, and their housing may not comply with current planning and building regulations and is often situated
in geographically and environmentally hazardous areas.” The UN Habitat also describes informal settlements as
"residential areas where 1) inhabitants have no security of tenure vis-à-vis the land or dwellings they inhabit, with
modalities ranging from squatting to informal rental housing, 2) the neighborhoods usually lack, or are cut off from,
basic services and city infrastructure and 3) the housing may not comply with current planning and building
regulations, and is often situated in geographically and environmentally hazardous areas." (Habitat III Issue Paper 22
- Informal Settlements (2015) citing UN-Habitat (2003), The Challenge of Slums; U-Habitat (2013), The State of the
World Cities Report 2012/13).

The large number of urban dwellers (recent migrants and long-term residents) in GMMA creates stiff competition for
limited housing. Millions, especially low-income families, are pushed to live in informal settlements. But not all
informal settlers are income poor - even those who earn relatively high income could end up in informal settlements
for lack of available housing opportunities close to their work. They would rather suffer the inconveniences and
dangers of poor living conditions than to live far away from, or risk losing their source of income. About 45 percent
urban poor overall (and about 39 percent in Metro Manila) are able to afford dwellings constructed with strong quality
of wall materials, as compared to 89 percent of non-poor (World Bank Group, 2017).
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This analysis focuses on the current state of and initiatives of the government to upgrade informal settlements,
specifically efforts to address the inadequacy of affordable housing that is safe, secure, conveniently located, and
with access to basic services. The social, economic, political, and environmental dimensions of upgrading informal
settlements are also covered in this analysis including poverty and job opportunities, vulnerability and risks to climate
change and disasters of ISFs, access to basic services, tenure security, participation in decision-making processes,
etc that affect the ability of informal settlers to ‘upgrade’ to formality.
In the MBSDMP, the issue of upgrading informal settlements has to be treated more comprehensively because
informal settlements are major sources of pollution (solid waste and sewage) that adversely affect water quality and
ecosystems, and informal settlements are the most affected by the unsustainability of Manila Bay. Thus, upgrading
the status of informal settler families should not only address the unavailability of affordable housing options and
limited access to waste management facilites and other services, but should also ensure that they get equitable
share of the gains from future economic growth and have adequate access to mechanisms and resources to enable
them to adapt to the long-term effects of climate change and avoid costly damages from various natural disasters.

2.3.1

Key Issues and Concerns

2.3.1.1 Large Number of ISFs in Metro Manila
There are varying estimates of the number of ISFs in Metro Manila,
as anywhere else in the country. One study estimated that 37% of
population in Metro Manila or over 4 million people live in slums in
2010. By 2050, slum population in Metro Manila will have reached
over 9 million (Ballesteros, 2010). Estimated ISF population in the
MBA are shown in Table 8.
The DILG has identified around 100,000 ISFs as living in Metro
Manila’s danger zones and in need of capacity building for disaster
preparedness. Among these, an identified group of 20,000 ISFs
require immediate relocation. The DILG’s task is to ensure their
safe relocation, in coordination with the local government units
(LGUs) where they reside; government agencies with mandates to
provide public funded housing and concerned NGOs.

Figure 13: Location of concentration of ISFs in the MBA (Q2 2018)
(Data Source: DILG).
Table 8: Number of ISF in major zones of MBA (Data Source: DILG).

Zones
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1st Qrt 2018

2nd Qrt 2018

Number of ISF

%

Number of ISF

%

Zone 1 (Coastal)

125,608

42%

125,858

42%

Zone 2 (Key Project Area)

260,986

88%

263,755

88%

Zone 3 (Basin)

295,772

100%

299,395

100%

All

295,772

299,395
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2.3.1.2 Insecurity of Tenure of ISFs
A major concern of ISFs is the threat of eviction. Most ISFs have no rights to the land or dwelling unit they occupy
(Figure 14). This usually does not encourage ISFs to invest in building safer houses, proper waste management and
participation in government programs.

Figure 14: Tenure arrangements of ISFs.

2.3.1.3 Inadequate Access to Basic Services
Based on the results of a survey conducted by the World Bank the issues commonly faced by informal settlers,
include difficulty in accessing basic services including, access to transportation, clean water, medical and health
services and good schools (Figure 15).

Figure 15: Issues faced by informal settlers in Metro Manila.

The total number of HHs within Manila Bay area that needs electricity provision is almost 5 million (Figure 16). NCR
accounts for the greatest need with a share of more than 34%. At the provincial level, the needs are greatest in
Cavite (more than 28,000 HHs), Rizal (more than 28,000 HHs), and Laguna (almost 23,000 HHs).
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Figure 16. Number of Houses Needing Electricity Provision by Region, 2015.

The number of HHs needing tap water supply provision is greatest in NCR at more than 1.6 million (Figure 17). At
the provincial level, the need will be greatest in Cavite (630,000), Bulacan (582,000), and Laguna (530,000).

Figure 17. Number of HHs for Upgrading in Terms of Needing Tap Water Supply Provision, 2015.

2.3.1.4 Exposure to Climate Change and Disaster Risks
In terms of direct impacts on human lives and general well-being, the ISFs are still the most at risks especially those
living along the coastal areas and riverine zones. These people having the least of assets to adapt or to evacuate
from high-risk areas are likely to absorb heavy damages to health, properties and livelihoods. Most of these ISF are
at risk to rapid inundation due to storm surge and tsunami but are also more frequently affected by slow onset
inundation due to sea level rise, tidal movements and land subsidence. The low adaptive capacity of ISFs combined
with the inadequate access to safe social housing units compounds their exposure to risks of flooding and
inundation. Likewise. those ISFs living along the streambanks are also likely to be affected by floods from
overflowing rivers especially during excessive rainfall events. The enhancing effects of excessive rainfall on
streamflows are amplified by increase in siltation of streams due to human-induced soil erosion, and by increase in
surface runoff due to decrease in infiltration that is impeded by expansion of impervious surfaces associated with
urban growth.
In 2011 a total of 59,180 ISFs were targeted for removal from the waterways easements in the MBA of which a total
of 45,204 ISFs were successfully removed by DILG, MMDA and DPWH between 2011-2016 (OPMBCS).
Nevertheless. the number of ISFs increased to 184,257 at the end of 2016 due to the inability of LGUs to enforce
relevant regulations and implement measures to stop the further expansion of existing informal settlements in highrisk areas.
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List of key issues and concerns on informal settlements was also mentioned in the report of ICF International (2014)
and shown in Table 9.
Table 9. Summary of key issues regarding informal settlements.

Issue

Cited Reasons

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

▪
▪
▪
▪

Weak technical capability at the local level.
Ineffective planning standards.
Weak planning for informal settlements.
Weak review of CLUPs/CDPs by the national planning agencies.

Inadequate, disharmonized, and
unfocused socioeconomic
development policies and programs

▪
▪
▪
▪

Unsustained efforts on local economic growth and job creation.
Weak coordination among government agencies and private sector.
Lack of targeted programs and social protection measures for ISFs.
Limited investments in education, health and human capital.

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

▪
▪
▪
▪

Low affordable limits of ISFs.
Low income primary housing mortgages are not investable commodities.
Limited lending facilities and financing programs for ISFs.
Housing microfinance has not achieved scale.

Insufficient supply of affordable and
adequate housing for informal settlers

▪ Unsuitable land use, building regulations, and the mismatch of high demand, low
purchasing power.
▪ Inadequate supply of new housing units.
▪ Reduction in housing stock.
▪ Legal /Regulatory and other weaknesses.
▪ Lack of information/database.

Unclear delineation of accountabilities
of institutions

▪
▪
▪
▪

Inefficient and fragmented institutional framework for informal settler housing.
Unintegrated and ineffective policies for tackling informal settlements.
Inadequate financial model.
Limited staff weaknesses

Source: ICF International. 2014. Developing a National Informal Settlements Upgrading Strategy for the Philippines Final Report.

2.3.2

Existing Policies, Plans, and Programs
The housing sector continues to provide decent shelter to the underprivileged while striving to keep up with growing
housing needs and limited resources allotted to the sector. From 2011 to 2016, the National Housing Authority,
Socialized Housing Finance Corporation, and Home Development Mutual Fund provided 730,181 socialized and
low-cost housing units. Under Oplan Likas 30, 8,456 informal sector families (ISFs) were resettled in-city and 73,135
were resettled off-city as of September 2016 (PDP p.294). In spite of this, the need for safe and affordable housing
units continues to be a concern waiting to be resolved.
Government sees the issue of informal settlements almost entirely as a housing problem, and largely looks at ISFs
as a homogeneous group. While it is true that housing is the key to upgrading informal settlements, providing
affordable housing alone has not stemmed the increase in number of ISFs. In the first place, the number of available
affordable housing cannot keep up with demand. Secondly, many of the housing for ISFs are inadequate - in
location, access to basic services and access to jobs.
In order to properly address the needs of ISFs, government should have a more nuanced understanding of the
diversity of circumstances and interests of the ISFs. The World Bank, for example, created a typology of ISFs in
Metro Manila according to their location and the type of settlement and found differences in needs and concerns. For
example, the government prioritizes ISFs living in danger zones (e.g. along waterways), with the objective of
relocating all of them to a safer area. But then, even more ISFs take the place of the ones relocated. This could be
because waterways are close to transport arteries. Therefore, addressing access to affordable transportation is key
to addressing the concerns of the ISFs. The World Bank study further shows that most ISFs use ‘informal
transportation’ (e.g. tricycles) and not mass transport systems such as MRT or buses. This has to be considered in
addressing the transport needs of ISFs.
On the housing aspect, there are a number of barriers to meeting the housing shortfall in low-cost housing. In urban
areas, high land prices limit the type and size of available dwellings. The rules that require a proportion of
development projects be devoted to affordable housing have allowed for options to meet the requirements through
developing low-cost housing projects outside of the urban centers. The resulting lowest-cost units in the urban
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development project are well beyond the capacity of ISFs to pay, and the options are to live outside the urban
center, which is not a feasible option for most ISFs.
There are political issues that must also be addressed. Informal settlements are rich sources of votes for local
officials. One issue is that, even after relocation, the ISFs remain registered voters of the place where they left. They
don’t vote for the officials in the relocation site LGU, therefore, they are not attractive constituents for providing the
basic services needed. Professional squatting is also a major concern, as enterprising organizations use the voting
power of ISFs to block resettlement/ relocation. Some LGUs have started programs for in-city relocation, in the same
site as the informal settlements (if not a danger area). This would be a good model to follow, even though it would
require huge investments.

2.4 Water Quality Improvement
Water quality improvement means reducing or preventing the contamination of a particular water body such as a
river, a stream, a lake or the sea using a watershed (ridge to reef) approach. It starts with an investigation of the
sources of pollution/contamination to then identifying the measures, including policies, programs and projects,
necessary to prevent or at the very least reduce those pollutants/contaminants. It can involve measures to prevent
solid waste from getting dumped into the water, to mobilizing stakeholders for clean up drives. It also includes
setting effluent standards for any discharges into a particular classification of a water body. It should also include
investing in and properly operating and maintaining wastewater treatment infrastructures in order to ensure the longterm protection of water quality.
For Manila Bay, water quality improvement is needed now more than ever to reverse the degradation of bay and
coastal ecosystems and restore the richness of its services to society. Water quality improvement is a cornerstone of
any attempt to bring back the vibrancy and resiliency of Manila Bay. Over the years, the water quality of Manila Bay
has continuously deteriorated due to increasing discharges from untreated domestic and industrial sources, as well
as urban and agricultural runoffs. Increasing sediments from upstream areas has also been observed with adverse
impacts on corals, mudflats and sea grass. Sea-based activities such as aquaculture and waste dumping from
passenger ships and cargo vessels also contribute to the increasing pollutants load of the Bay.
This section touches on the current state of water quality in Manila Bay, key drivers of water degradation, current
efforts and gaps needed to be filled up to improve water quality and eventually the functionality of bay and coastal
ecosystems.

2.4.1

Key Issues and Concerns

2.4.1.1 Water Quality Degradation
Water quality monitoring in Manila Bay and across the MBA is being undertaken by several agencies (Table 10). In
general results of this monitoring along with data from historical record affirm the common perception that the water
in Manila Bay is indeed deteriorating.
Table 10: Agencies involved in water quality monitoring within the Manila Bay Area.

Agency

Coverage Area

Coverage Period

Frequency

DENR-Environmental Management
Bureau (EMB) Regional Offices

16 major river systems within the MBR

2011-2015
(from MBEA)

Quarterly

14 river outfalls within the MBR

2011-present
(from MBDS**)

Quarterly

DA-Bureau of Soil and Water
Management (BSWM)

Pampanga, Bataan, Cavite and Pasig River
Basins

2012-2014
(from MBEA)

Quarterly

Laguna Lake Development Authority
(LLDA)

Laguna de Bay

1973-present

Monthly

Pasig River Rehabilitation
Commission (PRRC)

Pasig River Unified Monitoring Stations
(PRUMS) composed of 14 sites from Pasig
River headwater up to the mouth of Manila Bay

2009-present

Monthly

**Manila Bayanihan Database System
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Table 11: Water quality features in Manila Bay and across the MBA.

Parameter

Major Inland
Rivers

Pasig River

Laguna Lake

Coastal Waters

Marine Water (offshore)

TSS

Most rivers in R3
and R4A are
within Class B/C
standards

Most stations are
meeting the Class
C limits for TSS

No monitoring
data available.

All stations has
waters meeting
the Class SB limits
for TSS

No monitoring
data available.

Dissolved Oxygen
and Organic
Contaminants

All NCR rivers
have BOD5 values
of greater than the
limit for Class C (7
mg/L).

Almost all the
stations have
BOD5 increased
from 2009 to 2016.
Only the Manila
Bay station has
BOD5 of 5 mg/L.

All stations met
minimum DO for
Class C ; Range of
the BOD5 is 1-3
mg/L.

All the stations did
not meet the
minimum DO limit
for Class SB (6
mg/L).

Increased DO
from 2009-2014 in
all stations but
only four stations
conformed with
the minimum DO
concentration of 5
mg/L.

Nutrients
(ammonia, nitrates
and phosphates)

Nitrates in the
NCR rivers
increased from
2011 to 2014
mostly exceeding
the limit of 7 mg/L
for Class C.
Ammonia levels in
Region 3 rivers
are way above the
0.05 mg/l with
most stations
reporting more
than 20 mg/l.

Phosphates in the
monitoring stations
are above the
standard limit of
0.5 mg/L except in
Manila Bay
station. All the
stations failed to
conform with the
ammonia limit of
0.05 mg/L.

Nitrate increased
from 2009 to 2016.
All the tributary
rivers have nitrate
concentration of
below 7 mg/L. All
the stations also
complied with the
standard for
phosphate.

Measured nitrate
in all the stations
are below the
standard limit for
Class SB. This is
also true for the
measured
phosphate
concentrations in
the stations.

In 2014, the
measured
phosphate
concentration in all
the stations are
above the limit of
0.5 mg/L. Average
phosphate
concentration is
1.3 mg/L.

Heavy Metals

2011 monitoring
indicates presence
of cadmium and
lead in most R3
rivers.

Chromium
No monitoring
concentrations
data available.
measured in all
stations are above
the limit of 0.01
mg/L; There was a
high increase of
mercury in all
monitoring stations
from 2009 to 2014.

No monitoring
data available.

No monitoring
data available.

Pathogens

All the watersheds
exceeded the limit
for total and fecal
coliform. It was
observed that
there was a large
increase in the
fecal coliform
reading of the
watersheds from
2011 to 2014.

All stations
exceeded Class C
for total coliform;
all stations also
exceeded the fecal
coliform for Class
C and SB.

Data shows that
total coliform in
Manila Bay area
exceeds the
standards set for
bathing purposes.

No monitoring
data available.

While all the
stations have fecal
coliform that is
below the 200
MPN/100 mL limit
of Class C, all
tributaries draining
to Laguna Lake
exceeded the
WQS for total and
fecal coliform.

Based on latest monitoring reports from MBEA, 2015 and PRRC, 2017.

2.4.1.2 Increasing Sewage Generation
It is estimated that on the average 80% of total domestic water consumption end up as sewage. In the absence of
sufficient management facilities, significant proportion of the sewage generated from the MBA is likely to end up in
Manila Bay. The total population in the MBA served by various water service providers is estimated at 17,584,091.
The estimated wastewater generation is shown in Table 12. At present, only 6.9% of the population in the Manila
Bay Region have sewer connections. These areas are in Metro Manila and some municipalities in Cavite and Rizal.
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Maynilad has 30 Sewage Treatment Plants (STPs) with a combined treatment capacity of 542 MLD while Manila
Water has 41 STPs with a total capacity of 312 MLD. The location and capacities of the STPs owned and operated
by Maynilad and Manila Water are shown in the Annex. With the existing facilities of Maynilad and Manila Water,
only about 27% of the wastewater generated within the Manila Bay Region is being treated. To improve water quality
in Manila Bay, putting up sufficient sewage treatment facilities is imperative.
Table 12: Estimated Wastewater Generation in Manila Bay Region.

Region

Province

NCR

Metro Manila

2/3

Nueva Vizcaya

1,820

Bataan

65,434

Pampanga

226,856

Bulacan

302,375

Nueva Ecija

159,190

Tarlac

70,726

Cavite

340,164

Rizal

299,042

Laguna

276,150

Batangas

65,766

Quezon

4,760

4A

TOTAL

Wastewater Generation, m3/day
1,303,031

3,115,319

2.4.1.3 Inadequate Sanitation Facilities
In the NCR, septage management services or sanitation services is assumed to be available to 100% of the current
service connections of the two concessionaires. Per the concession agreement, the concessionaires are also
required to continuously build their capacities in terms of septage or sludge collection and treatment based on the
programming of the desludging activity of the scheduled customers per each year. Ideally, 20% of the total projected
service connections should be scheduled or programmed in a year. However, only 30% to 40% of the scheduled
customers are served, the rest are unserved.
There are several operational septage management services in the provinces of Laguna, Bataan, Pampanga and
Bulacan. These are listed in Table 13. The rest of the Manila Bay areas are presumably serviced by private
desludging companies some of which may not be legally and environmentally compliant in their operations.
Table 13: Septage service providers in Bataan, Bulacan, Pampanga and Laguna.

Sanitation Service Provider

Service Areas

Total Sptp Capacity (M3/Day)

Maynilad Water Services In.

West Zone of Metro Manila, Province of Cavite

Manila Water Corporation Inc

East Zone of Metro Manila, Province of Rizal

Laguna Water District

Biñan, Sta. Rosa and Cabuyao in Laguna

420

Baliwag Water District

Baliuag, Bulacan

30

Cabanatuan Water District

Cabanatuan, Nueva Ecija

50

Meycauayan Water District

Meycauayan

30

San Jose del Monte Water District

San Jose del Monte City

60

970
1,400

2.4.1.4 Commercial and Industrial Wastewater
Wastewater from institutional, commercial and industrial establishments is similar to domestic wastewater.
Unfortunately, at present, data on the wastewater generated and discharged (in terms of quality and volume) by
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these point sources remain with the regional offices of the EMB and are not collated and analysed in the central
office. It is thus difficult to have an overview of the extent of the pollution loading coming from all these point sources
within the Manila Bay area. This is a gap that should be addressed.

2.4.1.5 Solid Waste Management
It was estimated that 6.83 million tons of solid wastes were generated in 2016 within the MBA (Figure 18). Pollution
brought about by inadequate solid waste management (SWM) is a major contributor to the water quality of the
creeks, estero, rivers and the Manila Bay. Domestic, commercial, and industrial activities generate solid wastes (i.e.,
garbage) that enter the Bay directly or via river and drainage systems. Solid wastes can impair ecosystems and
habitats, deteriorate aesthetics, and pose public health risks. They also aggravate the flooding problem since they
clog the pumping stations rendering them inoperable.
MILLION TONS PER YEAR

4
3
2
1
0

NCR

Region 2

Region 3

Region 4A

2010

3.01

0.39

1.27

1.45

2013

3.19

0.41

1.35

1.54

2016

3.36

0.43

1.42

1.62

Figure 18: Projected annual solid waste generation in the MBA.

2.4.1.6 Sedimentation from Upstream Areas
Sediments coming from upstream areas are known to damage mudflats, seagrass and corals. Over the years
sedimentation from the MBA came from degraded watersheds. Degradation of watersheds are results of loss of
forest cover, expansion of agriculture in hilly lands, conversion of uplands into residential and industrial areas,
improper road construction and maintenance, and lahar flow from Mt. Pinatubo. Table 14 shows the forest cover
change between 2003 and 2015. Based on map analysis of land cover for 2003 and 2015 around 41,366 ha of forest
cover was lost of which about 3,500 ha were converted to annual and perennial croplands, 38,500 ha to
brush/shrublands, and 2,000 to grasslands (Data source: NAMRIA Land Cover Maps). In the absence of proper
management these forests areas converted to other uses are likely to suffer from accelerated soil erosion that feeds
sediments into waterways and water bodies. It is also worth noting that around 12.3% of total basin area with slope
of at least 18% is under brush/shrubs, grass, open or bare and annual crop cover that are potential sources of
sediments.
Table 14. Forest cover change between 2003 and 2015 (Data Source: NAMRIA Land Cover Maps).

Other Uses

Other Uses
Converted to
Closed
Forest in
2015

Closed
Forest in
2003
Converted to
Other Uses

Annual Crop

-

273

Brush/Shrub

566

Other Uses
Converted to
Open Forest
in 2015

Open Forest
in 2003
Converted to
Other Uses

Open Forest
Gain/Loss

Total Forest
Gain/Loss

-273

1,996

1,488

508

235

3,659

-3,093

8,499

43,894

-35,395

-38,488

-

21

-21

38

745

-707

-727

1,793

672

1,121

14,150

13,221

928

2,050

Inland Water

55

774

-719

140

788

-648

-1,367

Open/Barren

18

31

-13

98

330

-232

-245

Perennial Crop

54

26

28

3,106

6,504

-3,398

-3,369

Build up
Grassland

Closed
Forest
Gain/Loss
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Other Uses

Other Uses
Converted to
Closed
Forest in
2015

Closed
Forest in
2003
Converted to
Other Uses

Closed
Forest
Gain/Loss

Total

2.4.2

-2,969

Other Uses
Converted to
Open Forest
in 2015

Open Forest
in 2003
Converted to
Other Uses

Open Forest
Gain/Loss

Total Forest
Gain/Loss

-38,944

-41,912

Existing Policies, Plans, and Programs
The PDP recognized that the main policy challenge in the water resources sector is addressing the fragmented
responsibilities among the numerous agencies, and between national agencies and LGUs. Government is
considering creation of an apex body to willfully facilitate the coordination and integration of policies and program.
The Clean Water, Water Code, Code on Sanitation and Ecological Solid Waste Management laws are
comprehensive enough to cover the legal foundation for regulations to protect water quality. However, effectiveness
of implementation is a challenge, because what government tracks as performance measures are mostly output
(preparation of plans, inspections) rather than outcomes (actual reduction in pollution loading). What is needed aside
from an apex body is a coordinated system of results-based program planning and implementation, where the
various agencies agree on desired outcomes and align their programs (according to their separate mandates) to
contribute to these outcomes in measurable ways.
The mandamus order of the Supreme Court suffers from the same limitation. In the original decision of 2008, the
Court ordered the agencies to prepare plans, conduct inspections, establish facilities that are many steps removed
from actually reducing the pollution. In its Resolution of 2011, the Court corrected an oversight in the original
decision that failed to set deadlines for the agencies to comply with their required actions. Ten years after the case
was decided, there is no sign that Manila Bay will meet the water quality standard that the Court set as desired
outcome, despite faithful compliance with the regular reporting requirements. In fairness to the agencies led by
DENR, some outcome measures were included in the Operation Plan for the Manila Bay Coastal Strategy. The
latest iteration of the Plan (2017-2022) targets actual measurable reduction in pollution loads, aside from the many
other tasks that are still in the information-gathering mode (conduct of inventories, identify sources). However, it is
not clear that the government has allotted sufficient resources to meet these ambitious goals.
In accordance with the Clean Water Act, the National Sewage and Septage Management Plan (NSSMP) was
developed and formally adopted. In addition to the NSSMP, a National Sustainable Sanitation Road Map was
likewise prepared. There is an ongoing effort led by NEDA to formulate the Philippine Master Plan for Water Supply
and Sanitation where among other things, the National Sustainable Sanitation Road Map will be integrated with the
National Road Map for Water Supply. This plan is expected to be completed and formally adopted by the NEDA by
the end of 2018.
In line with the NSSMP, a policy was adopted by the NEDA Board on the cost sharing of investments for sewage
and septage projects of LGUs. Initially, the grant of 40% of the investment cost was to be provided only to Highly
Urbanized Cities (HUCs) outside of Metro Manila (since MM is already covered by the 2 concessionaires of the
MWSS) investing in sewerage systems. Progressively, DPWH allocates funds corresponding to 50% of the
investment cost of said projects/facilities to qualified LGUs in its annual budget.
Assuming that the weaknesses in the implementation of the various laws and plans related to the improvement of
waste management, regulated land conversion and development, and rehabilitation of degraded watersheds, the
improvement of water quality in Manila Bay can be realized.

2.5 DRR and CCA
The marine, coastal and terrestrial ecosystems, along with urban areas within the Manila Bay Area are exposed and
vulnerable to climate change and other natural hazards. The mortality and damage due to climate change and
natural disasters could impinge on the attainment of inclusive growth, improvement of informal settlements and water
quality, and ecosystem protection. Additionally, the exposure and vulnerability of Manila Bay Area to climate change
and natural hazards are either attenuated or amplified by increasing human activities in the area, and the
degradation of the natural environment. In the absence of appropriate measures to reduce risks and vulnerabilities,
and enhance adaptive capacity, the adverse impacts of natural disasters and climate change on Manila Bay and the
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entire MBA could result to substantial general welfare losses that could lead to more poverty and decline in adaptive
and coping capacity of vulnerable sectors, and eventually compromising the sustainability of Manila Bay. Hence,
DRR and CCA are indispensable in promoting the sustainability and resiliency of Manila Bay.
It is a known fact that the poor sector especially those living in areas highly exposed to disaster risks will continue to
absorb most of the adverse impacts of climate change and other natural hazards. The limited assets of the poor for
DRR and CCA make it challenging to promote their security and welfare. Left to its own the poor are unable to
improve its adaptive capacity and security and will need to depend on the government and private sector for
technical and financial assistance.
This report sheds light on the risks and exposure of the poor and other vulnerable sectors to climate change and
other natural hazards. It also explores the current capacity to undertake autonomous and planned responses to
disaster risks, and responses initiated and/or assisted by the government, the private sector and other stakeholders.
Gaps in promoting the adaptive and coping capacity of the vulnerable sectors are identified and general
recommendations are presented.
In particular this report invariably touches on the various policies, plans and programs of concerned government
agencies including among others the PDP, various CLUPs, NCCAP, PSF, national and local calamity fund, solid
waste management plans and NGP.

2.5.1

Key Issues and Concerns

2.5.1.1 Increasing Climate and Disaster Risks
From 1987 to 2017, the annual rainfall showed an increasing trend. In the future rainfall is projected to continue in its
upward trend with areas currently wet becoming wetter and the currently dry areas becoming drier (Figure 19).
Rainfall increase is projected during the southwest monsoon months of June to August until November in most of
Luzon and Visayas particularly, in areas under Type II climate in 2020 and 2050. General decrease is however
projected during the months of March to May. Number of days with heavy rains exceeding 300 mm will generally
increase for Luzon and Visayas but the number of days with less than 2.5 mm of rain will decrease in all parts of the
country.
The increasing trend for rainfall especially the increasing number of days with at least 300 mm could mean increase
in water related risks particularly floods and landslides. More intense rains are likely to cause increase in areas
affected by surface soil erosion that could worsen the sedimentation of rivers, lakes, and coastal and marine
ecosystems. Projections of increase in intensity of tropical cyclones could increase the risks of damage to crops,
houses, buildings and injuries to people. Strong typhoons could also trigger storm surges that could inundate many
coastal communities and trigger coastal erosion.
Rising air temperature has and will continue to adversely affect coastal and marine ecosystems. Increasing sea
surface temperature (SST) is known to cause coral bleaching that often leads to death. Remaining corals in Manila
Bay are very limited highly fragmented making it more vulnerable to the damage of rising temperature. Higher
temperature could also lead to depletion of DO in water making it anoxic and fatal to fish population.
Excessive rainfall, warming temperature and strong typhoons could inflict serious damages to agricultural crops that
will be felt the most by smallholder lowland farmers and subsistence farmers in upland areas. The farm production
losses is likely to further worsen poverty among farmers and fishers that could have spiraling impacts on migration to
urban centers and the proliferation of informal settlements in areas highly exposed to multiple natural hazards.
Coastal flooding in Manila Bay is due to the combined effects of sea level rise, land subsidence, tidal movements
and discharge of water from major river basins. This is expected to increase in magnitude and frequency with climate
change.
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Figure 19. Seasonal Mean Temperature in 2036-2065 (A) and 2070-2099 (B); Seasonal Rainfall in 2036-2065 (C)
and 2070-2099 (D) Under High Emission Scenario (RCP8.5) in Manila Bay Region. Source:PAGASA
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2.5.1.2 Ever Present Risks from Geohazards
The Manila Bay Area like most other regions in the country is exposed to earthquakes that cause ground shaking,
tsunami, and liquefaction damages to residential and business structures, roads and other infrastructures, and cause
injuries and fatalities among the vulnerable people. Earthquake modeling for Metro Manila projects substantial risks
to the region particularly from the Marikina Valley Fault System and the West Valley Fault. Modeled earthquake
scenario with a Magnitude 7.2 intensity event is projected to result to over 37,000 fatalities, and 605,000 injuries with
total cost of damages of up to 2.5 trillion pesos (Bautista et al., Undated) and a Magnitude 6.5 event.
Earthquake could induce tsunami as what happened in 1822 and 1863 when the Metro Manila coast was inundated
by 2-m high waves. Though not as frequent as floods, tsunami could cause widespread damage especially in the
event of higher waves. Earthquake also triggers landslides in sloping areas that could add to the sources of
sediments deposited in riverbeds, coastal and marine areas.
In the event of a Magnitude 7.2 intensity earthquake some 31 coastal LGUs within the MBA are likely to be affected
by liquefaction. Approximately 1,300,043 and 5,522,850 individuals are also likely to be affected by liquefaction,
mostly from the northern area of Manila Bay and along the coasts of Laguna Lake. Most of the LGUs and cities that
are likely to be affected have poverty incidence ranging from 1.1 to 10.4% in 2012.

2.5.1.3 Human Factors Aggravate Climate and Disaster Risks
Land and sea development activities could enhance risks associated with climate change and geohazards. Poor land
use management that leads to indiscriminate land conversion and development, and land degradation could
increase exposure to risks. Land developments along the coasts and other low-lying areas, riverbanks, and sloping
lands could put more people at risks to flooding, landslide and other natural hazards in the absence of a diligent
assessment of risks and vulnerabilities with and without project scenarios. Management and utilization of fragile
natural resources such as through destructive forest harvesting, erosive hillyland farming, and overfishing increase
the risks of the natural system and communities being harmed by disaster events. Failure to enforce related laws
and regulations on land use and land development leads to misuse and abuse of land and other natural resources
that could impair the protective services of mangroves, forests and other ecosystems.

2.5.1.4 Poverty Undermines the Capacity of Vulnerable Communities to Adapt to Climate Change
Poor farmers, fishers and informal settlers are some of the most if not the most vulnerable and at risks to climate
change and disasters. They are usually limited in assets for adaptation or for avoiding damages from climate change
and disasters. Many of these poor sectors often have no means to stay in safe grounds nor to adopt appropriate
defence strategies. Many live in informal settlements that are usually located in coastal areas, riverine areas, sloping
grounds, and other areas that are hazardous.
A World Bank report estimates that up to three million individuals in Metro Manila (or about 1 in 4 residents) are
dependent on informal housing (Singh and Gadgil, 2017). It is conceivable that most of these informal housing are
located in areas highly exposed to disasters. Inadequate access to transportation, safe drinking water, quality
education, medical and health services make informal settlers more vulnerable and less able to adapt.

2.5.1.5 Increasing Vulnerability of Ecosystems
Coastal and marine ecosystems particularly mangroves in Manila Bay (Map 3) have been observed to be vulnerable
to sea level rise and intense storms that exacerbates its already degraded condition due to land reclamation,
siltation, and water pollution. Mudflats are also vulnerable to strong storms that cause erosion. Climate change
related risks associated with increase in SST, acidification and storminess have most significant impacts on the
limited patches of corals that are already stressed by influx of freshwater loaded with chemical and organic
pollutants, sediments, and nutrients. Based on available records, a 0.5OC rise in temperature causes coral bleaching
that often leads to coral death. Data on the impacts of seawater pH and storminess on marine ecosystems in Manila
Bay are absent.
Mangroves, corals and mudflats are vital spawning, breeding and nursery areas for many fish species. Damages to
these ecosystems are often associated with the decline in fishery in Manila Bay. Vulnerability of mangroves, corals,
and mudflats are likely to worsen with unabated climate change and intensification of the use of land, urban
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expansion, growth of informal settlements, failure to enforce relevant environmental laws and regulations and poor
waste management among other anthropogenic stressors. Decline in the health of marine and coastal ecosystems
could exacerbate the already compromised fishery productivity in Manila Bay. This could eventually hamper the
livelihood and income of fishing communities along the coast with compounding effect on their ability especially of
ISFs to adapt to climate and disaster risks.

2.5.1.6 Increasing Vulnerability of Human Systems
Based on available maps of hazards, land cover, and population, the people and places affected by several disasters
were estimated (Table 15). Millions of people are affected by or exposed to typhoons and floods, the two most
frequently occurring disaster events in MBA. All of the 31 coastal LGUs are affected by floods, storm surge and
typhoons and mostly are susceptible to the less frequently occurring disaster events, liquefaction and ground
shaking.
Some 30,362 ha, 24,978 ha and 46,377 ha of annual croplands, perennial croplands and fishponds, respectively are
affected by frequent flooding along the coastal zones based on map analysis. The areas and number of people that
are likely to be affected by storm surge of varying heights based on the storm surge hazard maps and the population
of 2015 (PSA). It is estimated that 25,040 ha and 0.78 M people in the coastal LGUs are likely to be affected by 1 to
2-m high storm surge while some 47,210 ha and 2.8 M people likely to be affected by 4 to 5-m high storm surge.
In the last 20 years the magnitude of sea level rise east of the Philippines has been observed to be between 5-7 mm
per year which is more than double the global average (Rodolfo and Siringan, 2006 as cited by Kahana et al., 2016).
In Manila Bay the sea level was observed to generally rise by 1.1cm/yr believed as highly influenced by long-term
human-induced land subsidence due to groundwater withdrawal (Siringan, et al., 1997). A 30-cm rise in sea level in
2045, is projected to affect 2,000 hectares and about 0.5 million people. On the other hand, a 100-cm rise in sea
level in 2080, would inundate over 5,000 hectares of the MBA and would affect over 2.5 million people.
The 31 coastal LGUs within the Manila Bay Areas are likely to be affected by liquefaction. Approximately 1,300,043
and 5,522,850 individuals are also likely to be affected by liquefaction, mostly from the northern area of Manila Bay
and along the coasts of Laguna Lake. Most of the LGUs and cities that are likely to be affected have poverty
incidence ranging from 1.1% to 10.4% in 2012.
Education is one of the sectors that are often hit by climate related and other disasters. Based on the records during
the school year 2017-2018, 482, 432 and 43 schools in NCR were affected by floods, tropical cyclones and storm
surges, respectively at the peak of monsoon season in August 2017. In addition, 32 of schools not affected by
disasters in the same period were used as evacuation centers. Constant disaster related disruption of school
activities could impact on the quality of skills and knowledge acquired by students that could have far reaching
impacts on their ability to land good jobs once done with school.

Table 15: Some estimates of people and places in the coastal zones of Manila Bay that are susceptible to climate related and disasters
risks.
Impact/Susceptibility

Storm Surge
1-2m

Number of People Affected
Number of Coastal LGUs Affected
Area (ha) Affected
Built-up Areas Affected (ha)

2.5.2

Liquefaction

4-5m

Moderate

Ground Shaking
High

PEIS VIII, higher

PEIS VII

747,492

2,804,246

1,300,043

5,522,850

15,070,883

1,766,844

31

31

31

31

28

16

25,094

48,520

12,283

72,749

95,191

25,549

2,439

10,691

5,313

17,100

21,215

8,085

Existing DRR and CCA Mechanisms
The National Calamity Fund and the Local Calamity Fund that is equivalent to 5% of LGUs total revenue from regular
sources were established by virtue of RA 7160 and reinforced by RA 8185 from which the LGUs at risk of being
affected by climate related and other natural disasters can draw funds for undertaking appropriate CCA and DRR
measures.
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Through RA 10121 the NDRRMC was created and replaced the former NDCC to spearhead the national effort to
prevent and reduce the adverse impacts of climate related and other hazards. It works in close coordination with the
regional, provincial and local DRRM councils.
The Government has drawn the National Climate Change Action Plan (NCCAP), and the Joint Roadmap of the
Cabinet Cluster for Climate Change Adaptation and Mitigation and Disaster Risk Reduction (CCAM-DRR) for 2018 to
2022, to serve as framework for NGAs and LGUs in plotting out their respective DRR/CCA plans. Despite such
framework DRR/CCA plans of NGAs and LGUs are still largely uncoordinated.
All LGUs are mandated to develop and implement their respective LCCAP and DRRMP. However many LGUs have
not yet prepared their LCCAP and DRRMP due to inadequate technical capability and financial resources. Among
the coastal LGUs in Manila Bay, only 7 LGUs have updated its CLUPs and none have completed its LCCAP and
DRRMP.
Mainstreaming CCA and DRR in local development planning has been incorporated in relevant planning guidelines
such as the Revised HLURB guidelines for the preparation of CLUPs. This is intended to cure the inefficiencies in
the use of fiscal resources due to the fragmented and individualistic approach to local and national development in
general and to CCA and DRR in particular. The updating of CLUPs and CDPs of coastal LGUs to among others
incorporate LCCAP and DRRMP need to be hastened by providing technical and financial assistance to concerned
LGUs. This assistance is most needed by LGUs in carrying out comprehensive disaster risk and vulnerability
assessment that are foundational to the preparation of updated CLUPs and CDPs that contains provisions for
LCCAP and DRRMP.
Through RA 9729 the Climate Change Commission was created as a coordinative and facilitative agency to develop
the capacity of local and national government agencies to set and implement their respective CCA and DRR plans in
harmony and synergy with the plans of other agencies and sectors; and to promote integrated and multiagency
approach to CCA and DRR.
Establishment of the People Survival Fund (PSF) as a facility for providing technical and supplementary financial
assistance to LGUs and local communities in developing and implementing CCA and DRR action agenda (RA
10174). The PSF provides grants to LGUs in carrying out projects that will reduce its exposure and vulnerability to
disaster risks and slow onset climate change impacts as assessed and indicated in their LCCAP and DRRMP. As of
date, only four LGU proposals have so far been awarded financial grants largely due to the non-compliance of the
early proposals submitted by LGUs to specified standards. In response, the PSF Board set aside certain percentage
of the total available funds to support project development. This will allow the LGUs to seek the assistance of
professional service providers to develop compliant and quality proposals to PSF.
DENR, DILG, DA and other government agencies including some LGUs have established its own climate change
offices mainly to educate and build the capacity of people and communities at risk to climate related hazards. Most of
these government agencies have launched awareness raising and capacity building programs to motivate people
and communities that are exposed to high disaster risks to take necessary measures to reduce their vulnerability.
Some coastal LGUs are banding together to carry out unified and coordinated action programs to address among
others their common struggles against flooding and other related hazards. Some six (6) coastal LGUs in Bulacan
(i.e., Malolos, Hagonoy, Calumpit, Paombong, Obando, and Bulacan), and three (3) in Pampanga (i.e., Lubao,
Macabebe and Masantol) formed the Alyansa ng mga Baybaying Bayan ng Bulacan at Pampanga (ABBBP) to
pursue common goals including reducing their vulnerability and exposure to coastal flooding and other climate
related hazards. They have implemented successfully a few projects but are still highly limited in their technical and
financial resources. While they get technical assistance from a private university in strengthening their organization,
the ABBBP remain needful of assistance particularly from the national government. There is also a need for a closer
coordination between the concerned NGAs and ABBBP in order to increase synergy and complementation of the
national and local response programs.
Some LGUs established evacuation facilities that serve as safe haven for those families that are at risk to floods.
This is limited by inadequate budget of low income LGUs. In addition, since this is not mandatory for all LGUs to
comply, many LGUs prone to disasters are content with just using available school buildings as evacuation centers.
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Early warning systems are set up by selected LGUs to give ample time for those that are most likely to be affected
by a looming disaster to take necessary security actions. However, many LGUs are not compelled by law to set up
similar systems, hence they rely mainly on advisories from PAGASA and other concerned agencies.
Prospectively the CCA and DRR efforts of LGUs and NGAs could be facilitated by the proposed setting up of a
separate Department on Climate Resiliency. President Duterte proposed to Congress the creation of a Department
of Disaster Management that will have "unity of command, science-based approach and full-time focus on natural
hazards and disasters.” Meanwhile, Representative Joey Salceda filed a bill creating a Department of Disaster
Resiliency. Both proposals emphasize disaster risk reduction and preparedness, as well as providing a more
efficient system of responding to disasters for faster recovery and rehabilitation. The key strategy is to mainstream/
integrate disaster preparedness in development planning, especially at the local levels. This includes taking into
account the long-term effects of climate change. For Manila Bay, the challenge is to ensure that disaster risk
reduction and climate change adaptation measures of LGUs are consistent/ complementary for the entire basin.
Forest restoration through the National Greening Program (NGP) was primarily launched to reduce the impacts of
water related disasters particularly floods and landslides. This program if properly executed could contribute to the
minimization of sedimentation of rivers coming from surface soil erosion in sloping lands with insufficient vegetation
cover.

2.5.3

Barriers to Efficient DRR and CCA
Limited technical capability for undertaking CRA and for preparing LCCAP and DRRMP still need to be addressed.
Despite the capacity building programs of DILG, HLURB, and CCC many more LGUs are without proficiency in
integrating LCCAP and DRRMP into its CLUPs and CDPs. Consequently, LGUs often miss the opportunity of
identifying PAPs that will achieve the goals of DRR and CCA while at the same time achieving other development
goals.
Limited availability and access to climate information by LGUs and other government agencies constrains the
development of science-based DRRMPs and LCCAPs. Unavailability of up-to-date datasets and information hinders
planners and decision makers in preparing and in implementing LCCAPs and DRRMPs.
Inadequate accessibility of information on appropriate DRR and CCA measures, and limited support advisory
systems
Fragmented guidelines for the conduct of CRA and the preparation of LCCAP and DRRMP creates confusion and
difficulties among LGUs on which guidelines to use and on how they are supposed to carry out CRA that is compliant
with the two mandatory guidelines. Presently there are two mandated guidelines that LGUs need to follow in
conducting its CRA and in the preparation of its LCCAP and DRRMP. These two guidelines are supposed to be
complementary with the DILG guidelines focusing on slow onset impacts of climate change while the HLURB
guidelines are focused on reducing impacts of disasters. However, as it stands these guidelines are not coherent
and synchronized enough to guide the LGUs in conducting one CRA process. Consequently, LGUs need to do two
separate CRAs following the two guidelines that are tedious and inefficient which could be done together more
efficiently in one process.
Limited availability and access to financing for DRR and CCA related projects. The most available and accessible
source of DRR and CCA funds for LGUs is still the local calamity fund (i.e., 5% of LGUs annual budget from regular
sources) as provided for in the LGC. It is however not nearly sufficient especially for those LGUs that experience
damages from climate variability and extremes almost seasonally. The PSF is available to all LGUs and is accessible
on demand provided compliant proposals are submitted and approved.
Limited private sector engagement for adaptation and resilience. Investments of the private sector in DRR and CCA
are essential to beef up the efforts of the government. However, the framework for motivating private sector
investments on CCA and DRR still needs to be set in place to ensure that the goals of promoting security against
climate related and other risks, and of ensuring acceptable returns to investments are properly weighed against each
other.
Limited accessibility of the poor sector to adequate basic services. Foremost of this barrier is the incapability of the
poor sector that are settled in areas with high exposure to climate related and other natural disasters to access the
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limited government assistance for onsite DRR and CCA projects and for resettlement to safe and economically
viable sites.
Limited access to risk reduction facility. Risk sharing and spreading in DRR and CAA in the MBA has long been
caught in the inception stage as it is in the entire country. No mechanism is yet in place for ensuring government and
private real properties that are vulnerable to floods and other related risks especially along the coastal areas of
Manila Bay are safeguarded against damages from disaster events.
Inadequate program to address vulnerability of MB area of influence to climate change related and other natural
hazards. Impacts of disasters such as typhoons, extreme rains and landslides in the upstream areas normally
cascade into the coastal and marine areas. Enhancement of soil erosion increases the amount of sediments that are
eventually deposited along the streambeds, coastal areas and in marine areas. Portion of the sediments transported
to the marine areas end up smothering corals. Sediments that are deposited along streambeds reduce the capacity
of the streams to drain storm water without causing floods.
Improper land and sea uses increase the exposure and vulnerability of communities in coastal areas, streambanks
and steeply sloping areas to climatic and other natural hazards. Persistence of inappropriate uses of land and sea
will continue to degrade the quality of terrestrial, coastal and marine ecosystems along with its protective and
productive services. Eventually this will undermine the adaptvie capacity and resiliency of marine flora and fauna,
and the communities in vulnerable areas.

2.5.4

Essentiality of Building the Capability of LGUs on DRR and CCA
As previously mentioned LGUs are de facto frontline DRR and CCA agencies at the ground level. They are
mandated to lead in developing and implementing DRRMP and LCCAP as integral parts of the CLUP and CDP.
Technical and financial capability to lead this undertaking is crucial yet large majority of LGUs needs the assistance
of the national government both as direct assistance providers and as intermediaries in linking the LGUs to
concerned local and international organizations.
Currently there are two major government facilities established to enhance the capability of LGUs to conduct DRR
and CCA. One is the People Survival Fund that offers grants to LGUs in implementing DRR and CCA projects. To
date there are only 8 approved PSF-funded projects since it was operationalized in 2015. In general the limited
capability of the LGUs to prepare technically compliant proposals including the limited capability of most LGUs to
adequately understand the local climate vulnerabilities and risks limit the number of technically compliant PSF
proposals approved for funding. The other facility is the capability building program of DILG intended to enable LGUs
to formulate DRR/CCA plans. This program includes:
•

Training on the Formulation of Local Climate Change Action Plan

•

Advanced Geographic Information System (GIS) for Disaster Preparedness and Response

•

Training on Post Disaster Rehabilitation and Recovery Management

•

Building Resiliency for Local Economic in Changing Climate

•

Operation L!STO

As comprehensive as the training program being offered by DILG, a module to develop PSF compliant proposal is
currently not included.
Additionally, the CCC embarked on a program to empower the SUCs ability to support LGUs in developing its
DRRMP and LCCAP. Most of the compliant and approved PSF proposal have the support of SUCs in the proposal
preparation and implementation. To enhance the capacility of LGUs to conceptualize and package a PSF compliant
proposal, Project Development Grant (PDG) was also established as the component of the PSF. Any LGU may
apply for the PDG to help them acquire the needed expert services for the development of its proposal including the
conduct of risks and vulnerability assessments and compliance with documentary and scientific requirements. .

2.5.5

Need to Harmonize Mandates and Plans of NGAs and LGUs Related to DRR and CCA
As in other sectors, NGAs and LGUs are never short of programs and activities directed to DRR and CCA. The
challenge is how to funnel all these often independent and parallel actions into a unified direction that will more
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efficiently and effectively address the need for DRR and CCA. The CCC for instance spearheaded the development
of a unified climate change research agenda for the country that is expected to make investments in research and
technology development more targeted and efficient. Similar integration and coordination of local development
programs with national development thrusts could facilitate the harmonization of DRR and CCA agenda of the LGUs
and NGAs.

3 Cross-cutting Issues Among Themes
Common to all focal themes are the influence of the natural environment (particularly climate change, variability and
extremes, and earthquakes), socio economic circumstances (i.e., population growth, urban expansion, economic
development activities and migration), and politico-institutional conditions (i.e., enforcement of laws and regulations,
interagency relations, and capability of LGUs) as listed in Table 16.
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Table 16: Key impacts of cross-cutting issues on focal themes.

Upgrading Informal
Settlements

Issue

Inclusive Growth

Ecosystem Protection

Water Quality Improvement

DRR and CCA

Climate Change and
Related Risks

Greater losses incurred by
poor especially the ISFs
further reduce its ability to
capture opportunities for
development and improved
quality of life

Exacerbates the already compromised
resiliency and sustainability of
ecosystems due to poor land
development practices, inadequate waste
management, and overutilization of
natural resources

Enhances the hydrologic cycle especially
rainfall and stormflows that induces more
landslides, floods, surface soil erosion, and
sedimentation

Amplifies the risks
associated with geohazards
and causes risks
associated with slow onset
impacts of rising
temperature, seasonal
climate variability, and sea
level rise

The ISFs are one of the
most if not the most
vulnerable and at risks to
climate change and related
risks. Impacts of climate
change can impinge on the
safety and security of ISFs,
reduce capacity to improve
quality of life and to adapt
to or avoid climate and
disaster risks

Population Growth

Increases the strain on the
already shrinking land
development opportunities
that can further diminish the
opportunities captured by
poor and marginalized
sectors

Increases the pressure on the use of
already overutilized natural resources that
makes it more difficult to protect the
integrity of ecosystems and ecosystem
services

Increases the demand for water and sanitation,
generation of solid wastes and wastewater that
pollutes water bodies and poses health risks

Increases the demand for
informal settlements that
are often than not exposed
to climate and disaster
risks, need for more safe
social housing units, overall
increase in needed
investment on DRR and
CCA

Could trigger further
expansion of informal
settlements that will
increase investments
needed to upgrade living
conditions of ISFs

Migration

Increasing concentration of
population in GMMA makes
it more challenging to
spread the limited
development opportunities
and limited basic services

The influx of more people in GMMA could
enhance scarcity of living space and push
encroachment into critical habitats along
coastal and riverine areas and in fragile
hilly lands

Increases the occupation and pollution of
natural waterways and the demand for water,
and occupation and cultivation of unstable
slopes that increases soil erosion and
sedimentation

Overcrowding that could
force new migrants to settle
in areas exposed to high
climate and disaster risks

Further increase of ISFs in
coastal and riverine areas

Poor Land Development
Practices

Unequal allocation of land
for various purposes to the
disadvantage of lands
needed for housing by poor
sector

Causes encroachment into and pollution
of critical habitats

Pollution of waterways and bay water

Could increase the
vulnerabilities and risks
especially of poor and ISFs
to climate change and
disasters

Limits the space available
for safe social housing
facilities

Inadequate Enforcement of
Laws and Regulations

Poor enforcement of relevant land development laws including poor implementation and monitoring of CLUPs, zoning ordinances and indiscriminate land conversion leads to inequality
in use of land resources, pollution and degradation of natural habitats and water resources, increase vulnerabilities and risks to climate change and disasters, and aggravates the need
for spaces for safe settlements for ISFs
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Issue

Inclusive Growth

Ecosystem Protection

Water Quality Improvement

DRR and CCA

Upgrading Informal
Settlements

Weak Interagency
Coordination and
Collaboration

Fragmentation of policies
and programs among
NGAs hampers the
implementation of
comprehensive
interventions to address
diverse but interlinked
problems undermining
inclusive growth

Fragmentation of responsibilities among
concerned NGAs makes ecosystem
development, protection and conservation
inefficient and ineffective

Absence of coordination and collaboration
among the more than 30 government agencies
with mandates related to water makes it more
difficult to solve the multidimensional problems
of water resources

Climate change and
disasters often affect many
sectors and groups in
different ways that will be
impossible to address if the
concerned government
agencies work
independently

Upgrading the informal
settlements is multifaceted
and will require the
concerted efforts of public
and private sectors, of
LGUs and NGAs, otherwise
interventions are at best
patch work and palliative

Inadequate Capabilities of
LGUs

Limited capability of LGUs in developing and implementing robust CLUPs calibrated against climate change and disaster risks as well as in mobilizing adequate financial resources
hinders its pursuit of inclusive development programs, protection of ecosystems and water resources, DRR and CCA and improving the quality of life of ISFs

Page 39

MBSDMP | SITUATION ANALYSIS REPORT
December 2018

3.1 Performance of Continuing Mandamus Agencies
There are 13 national government agencies with specific responsibilities mandated by the Supreme Court on
December 18, 2008 . The Department of Environment and Natural Resources is the lead agency, with the Manila
Bay Coordinating Office (MBCO) as the Secretariat for the 14 institutions. The Office was tasked to facilitate and
coordinate the efficient and effective implementation of the Operational Plan for the Manila Bay Coastal Strategy
(OPMBCS). As of June 2017, DENR Secretary ordered the DENR officials to fast track the implementation of the
Plan.

3.1.1

Gains & Issues
The Implementing Plan to support the OPMBCS provided the metrics and the timeline for the deliverables of each
Mandamus agency. This has provided focus and urgency, especially, under the leadership of the DENR Secretary
and the technical support of the MBCO, which was created by the DENR to facilitate and coordinate the
implementation of the Writ of Mandamus and the OPMBCS. Recent accomplishments included the Manila Bay
Agency Scorecard System, which was implemented to monitor the level of accomplishment of each of the 13
agencies vis-à-vis the Writ of Mandamus of the Supreme Court and the OPMBCS. Key initiatives were also
implemented through the partnerships of specific agencies within the 13 agencies (MBCO Accomplishment Report
as 1st Semester of CY 2018). The integration of information system and the alignment of models, standards and
technology for assessing the waters of Manila Bay, Laguna de Bay and Pasig River, for example, have facilitated
more efficient information sharing and unified sources of important data and information across agencies. These
will benefit not only the mandamus agencies but also all other stakeholders in Manila Bay.
Compliance to deadlines for submission of status/progress reports has been uneven. Agencies are inconsistent in
submitting to MBCO their respective reports that are the basis for developing the required annual report to the
Supreme Court. Since MBCO is a coordinating office, it cannot compel the other mandamus agencies to comply
with agreed timelines and requirements.
Implementation of Manila Bay activities by the 13 agencies are delayed or stalled because of the lack of
coordination among Mandamus agencies in carrying out their respective mandates. This is particularly crucial for
activities of one agency that can be successfully completed only if the activities of other agencies have been
completed. The presence of informal settlers, for example, remains a hindrance for other initiatives such as the
reduction of pollution and risks in coastal areas and rivers. This issue must be addressed not only by the
mandamus agencies but also by the local government units and other agencies whose mandates are focused on
resettlements of informal settlers, especially in disaster prone areas.
The perceived slow progression on targets and accomplishments of the 13 NGAs is also due to a lack of policy,
structure and mechanism to compel the agencies, including appropriate measures for non-compliance. Rewards
for compliant and high performing agencies are also not provided. In the same manner, the DILG has not
exercised its authority to use mechanisms that are available to them to compel and penalize non-compliant LGUs,
especially in implementing policies pertaining to the protection of the environment. This however may be
addressed in the future through a test case that will be implemented by the DILG together with the Ombudsman –
to bring to court LGU officials who are not compliant with environmental laws1.

3.1.2 The Manila Bay Coordinating Office - DENR
An on-going concern in the integration, facilitation and coordination of efforts across the 13 agencies is the
capacity of the MBCO to sustain its past and current level of high performance. The current staff at the Central
Office is composed of two full time members but on a project-basis or contractual term of employment. Yet most of
the works are in the National Capital Region, especially, the inter-agency follow through and coordination. The
MBCO personnel at the regional and provincial offices are likewise given other tasks within the DENR mandates,
outside the Writ of Mandamus. During the MBSDMP workshops, it was observed by the participants that the staff
members of MBCO are invited in almost all kinds of meetings and forums. Such engagements and the actual
workload of the Office are already precursors of burnout, and the inability of the office to focus on the most
important and strategic tasks. Continuity is likewise an issue since the contractual staff can be removed and

1

Interview with Dir D. Gordove of MBCO. August 17, 2018.
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replaced or they can resign or transfer without an effective turn over within DENR itself and with the other 13
agencies.
The MBCO has no authority over the mandamus agencies to compel submission of reports and to have them
account for the progress of targets in the Implementation Plan of the OPMBCS. The Office are also not officially
included in the RDCs where they could actively advocate for Manila Bay and provide information relevant to Manila
Bay and its surrounding tributaries. They are likewise not officially engaged and consulted in matters pertaining to
approval of businesses and structures in the Manila Bay areas.

3.1.3 Link of Programs of Mandamus Agencies to Focal Themes
Table 17 shows the list of programs currently being done by Mandamus agencies and how each program are
related to the focal themes. It could be noted that most of the programs are directed to ecosystem protection (EP)
and water quality improvement (WQI). Smaller number of programs are directly related to inclusive growth (IG),
upgrading informal settlements (UIS) and DRR/CCA. Assuming that these observations are accurate, and that
programs are being properly implemented, additional focus is needed on achieving the goals of IG, UIS, and
DRR/CCA. It can also be noted that most of the programs are directed to achieve multiple goals which should be
the rule rather than an exception in strategy building for MBSDMP. Further the need for greater and more
functional coordination of various programs of Mandamus agencies is highlighted as a guidepost in identiying
appropriate strategies and PAPs to achieve the vision of MBSDMP.
Aside from inadequate coordination among the programs of the Mandamus agencies, the limited collaboration
among the agencies is also noted. Except for the DENR no other agencies are mandated to perform vital roles in
addressing important upstream concerns such as degraded lands from where volumes of sediments that causes
problems to downstream areas, and to the coastal and marine areas emanate. Some concerns in the Manila Bay
Basin may require interventions unique to only one or two agencies. But there are many concerns that will need
the combined efforts of various agencies to be fully addressed such as land degradation in upstream areas
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Table 17. Ongoing PAPs of Mandamus agencies related to Focal Themes.

1.

2.

3.
4.

Agency
Department of Environment
and Natural Resources
(DENR)

Department of Interior and
Local Government (DILG)

Metropolitan Waterworks and
Sewerage System (MWSS)
Local Water Utilities
Administration (LWUA)

PAPs Related to MB
• Through Philippine Reclamation Authority - reclamation
projects like 18h DPWH Flood Control, Aerodome City,
Solar City; identification of ISFs and provision of funds for
relocation to balik probinsya
• Through Mines and Geosciences Bureau - Monitoring of
quarrying activities
• Through Environmental Management Bureau compliance monitoring of industrial establishments;
ambient water quality monitoring; survey of 20,000
establishments
• Through Biodiversity Management Bureau – project on
soil loss reduction and conservation of biodiversity in the
areas of Manila Bay.
• Through the Forest Management Bureau – forest and
landscape restoration; national greening program
• Manila Bay Clean-up, Rehabilitation and Preservation
Program
• DILG Region 4-A created the Regional Task Force to
implement the Writ of Mandamus specific to DILG – to
ensure that concerned LGUs in the Region participate in
the Manila Bay coastal cleanup.
• Construction of wastewater treatment facilities

Relevant Focal Theme
All Themes

Remark
Relocation sites should be viable and acceptable to relocated ISFs and
needs strict enforcement of laws to prevent return of relocated ISFs

EP, WQI, DRR/CCA

Needs to be strengthened, made more participatory, and transparent

EP, WQI, DRR/CCA

Needs to be strengthened, made more participatory, and transparent

EP, WQI, DRR/CCA

Needs to set in place permanent and systematic monitoring system for
soil erosion and biodiversity

EP, WQI, DRR/CCA

Restoration planning should be based on comprehensive
watershed/landscape unit assessment
This will require joint and coordinated efforts of LGUs for lasting solution
to garbage problem

All Themes

Since LGUs are not specifically cited in the Mandamus Order, it could
be challenging to mobilize LGUs to take action on cleanup of coastal
areas in Manila Bay
EP, WQI

• Commitment to ensure that all 65 utilities will have their
respective sanitation and treatment plan by 2040.

IG, EP, WQI

5.

Department of Agriculture
(DA)

• Through BFAR – program for fisheries sector including
capacity building for LGUs (fish warden deputation, fish
examiner), livelihood assistance, coastal cleanup, and
enforcement of regulations.

IG, EP, UIS, WQI

6.

Philippine Coast Guard
(PCG)

• Maritime Group Patrol Plan 2020 where they use the
performance governance system to translate
organizational goals, targets and initiatives into a result.

WQI, EP

Need to promote the joint LGU and private sector partnership to put up
and operate wastewater treatment facilities
This is a good long-term solution to minimize wastewater polluting rivers
and other water bodies. Alongside there is a need to set in place
measures to reduce in the short-term pollution due to unmanaged
wastewater
This program helps to empower LGUs play greater roles in securing the
integrity of Manila Bay as a sustainable source of livelihoods for its
mostly poor fisherfolks. It is important that the roles of the LGUs are in
synergy with the efforts of other government agencies to ensure that its
limited resources are optimally used. However establishing functional
coordination between LGUs and national government agencies remains
to be a challenge.
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7.

8.

9.

Agency
Philippine National PoliceMaritime Group (PNP-MG)

Philippine Ports Authority
(PPA)

Metropolitan Manila
Development Authority
(MMDA)

10. Department of Public Works
and Highways (DPWH)
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PAPs Related to MB
3.1.4
• DALOY 3456 is a dedicated alert line for biodiversity that
entails community participation to ensure protection of the
Bay and its surrounding water system.
• Adopt a Marine Protected Area (AMPA): PNP-MG 3.1.5
collaborates with a particular LGU through a
memorandum of agreement in protecting and preserving
marine and aquatic resources.
• Ensures protection of environment within ports, in
compliance with marine pollution law
3.1.6
• Port environmental policy issued last month pursuant
to
Paris Climate Convention
3.1.7
• Structural engineers (employees) facilitate construction
of
wharfs and ports
• Has Upcoming projects like community based solid waste
management, rehabilitation of the 15 pumping stations,
participatory housing for ISF.
3.1.8
• A master plan was drafted called “Green Print”

Relevant Focal Theme
EP

Remark

EP

EP, WQI
EP, WQI
EP, WQI
EP, WQI, UIS
All Themes

• Handles solid waste management, program on dredging
and desilting, ISF resettlement, IEC, flood control.
Cleaning/declogging/de-silting of open waterways etc.

EP, WQI, DRR/CCA,
3.1.9

• Collection of garbage thru pumping stations

EP, WQI

• Pasig River Ferry Operation

EP

• Operation of 53 Pumping Stations in MM

DRR/CCA

• Proposes a 20-25 year program of priority structural and
non-structural measures. Initial activities i.e. DPWH P5B
high-impact flood control projects, MMDA’s P1.6B pump
station rehabilitation
• National Sewerage and Septage Program (NSSP)
• Marikina dam and Paranaque spillway

DRR/CCA

• Nationwide streamflow measurement

DRR/CCA, WQI

WQI, IG, UIS
DRR/CCA

3.1.10

Needs to be coordinated with upstream restoration of degraded forests
and other degraded lands to minimize delivery of sediments downstream.
At present this is more presumed than deliberate.

This needs to be implemented alongside other measures that will reduce
flooding occurrences such as clearing of waterways
Structural flood control measures should be implemented in conjunction with
appropriate upstream measures including promotion of improved land use
management and planning and strict enforcement of relevant laws and
regulations.
NSSP appears to have the essential strategies that if implemented will bring
relief to the escalating problem of unmanaged wastewater that pollutes
major water bodies of multiple economic and ecological values.
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Agency

11. Department of Health (DOH)

12. Department of Education
(DepEd)

13. Department of Budget and
Management (DBM)

PAPs Related to MB
• Metro Manila Flood Control Project-West of Manggahan
Floodway Metro Manila Flood Control Project-West of
Manggahan Floodway

Relevant Focal Theme
DRR/CCA

Remark
Streamflow measurement program of the government needs to be
reviewed to facilitate the build up of quality time series datasets that are
vital to science-based policy making, planning, and management. Existing
streamflow monitoring efforts needs to be made more systematic,
consistent and standardized to improve policy and management decisions
related to CCA, DRR, land use planning, agriculture, forestry and other
major land development activities.

• Setting policy and standard for safe potable water,
desludging including issuance of sanitary permits in
coordination with the LGUs business permits.
• Monitors compliance to existing health policies i.e., septic
tanks, treatment plants
• Inculcate in the minds and hearts of the people through
education the importance of preserving and protecting the
environment.

WQI, UIS, IG

IG, WQI, EP,
DRR/CCA, UIS

Should develop learning modules that will promote early awareness among
school children on the interconnections of ecosystems across landscapes
including how daily activities impact on water and the environment

• Provide and set aside an adequate budget solely for the
purpose of cleaning up and rehabilitation of Manila Bay

IG, WQI, EP,
DRR/CCA, UIS

Should consider setting in place mechanisms that will provide budgetary
incentives to NGAs and LGUs that will align their plans and PAPs with the
MBSDMP

WQI, IG
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3.2 Synergy Between Focal Themes
The key areas of synergy between the focal themes are summarized in Table 18. These areas can serve as the
focus of building interconnected strategies to achieve multiple targets and objectives. At the beginning of strategy
building phase, discussion and more in-depth assessment of these areas will be needed to draw out essential details
to guide the design of strategies and programs.
Table 18. Key areas of synergy between focal themes.

Key Areas

Inclusive
Growth

Ecosystem
Protection

Water Quality
Improvement
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Inclusive Growth

Ecosystem
Protection
▪ Equity in
capturing
ecosystem
services will
motivate
responsibility in
the use and
protection of
ecosystems
▪ Protection of
remaining
mangorves
generates more
services to
share such as
fishery
productivity

Water Quality
Improvement

DRR and CCA

Upgrading Informal
Settlements

▪ Water quality
improvement
broadens the
resource base
that can be
shared among
users groups
and increase
MB productivity
▪ Increased ability
of poor to
capture
development
opportunities
builds the ability
of poor and
marginalized
groups to
manage wastes
properly

▪ DRR and CCA
minimize the
loss in assets
and ability to
capture
development
opportunities
▪ Inclusive growth
enhances the
build up of
assets of the
vulnerable
sectors to adapt
to climate
change and
avoid disasters

▪ Upgrading
informal
settlements
reduces risk
exposure and
vulnerability of
ISFs
▪ Inclusive growth
builds up assets
and ability of
ISFs to access
safe housing
facilities

▪ Improvement of
water quality is
essential in
restoring the
health of coastal
and marine
ecosystems
▪ Protection of
coastal and
marine
ecosystems
feedbacks into
the
improvement of
water quality in
the bay as well
as the protection
of forests and
agroecosystems

▪ DRR and CCA
are needed to
protect mudflats,
mangroves and
other
vulnerable
habitats
▪ Ecosystem
protection
enhances the
protective roles
of mangroves
against storm
surges and
tsunami

▪ Upgrading
informal
settlements
reduces the
volume of
wastes polluting
the bay
▪ Protecting the
ecosystems
improves the
quality of water
and ecosystems
in the bay that
improves the
fish productivity
and potential
source of
livelihood for
fishers

▪ DRR and CCA
in forests and
agricultural
lands in the
catchment
reduce amount
of sediments
from erosion
caused by
excessive rains

▪ Upgraded
informal
settlements are
likely to reduce
wastes that
pollute water
▪ Improved water
quality
increases
availability of
safe water and
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Key Areas

Inclusive Growth

Ecosystem
Protection

Water Quality
Improvement

DRR and CCA
▪ Water quality
improvement
enhances vigor
and resiliency of
ecosystems to
climate change

DRR and CCA

Upgrading Informal
Settlements
improves the
fish productivity
of the bay

▪ Upgrading
informal
settlements will
reduce
exposure and
vulnerability to
climate change
and disaster
risks
▪ DRR and CCA
will reduce the
damages
incurred by ISFs

Upgrading
Informal
Settlements

3.3 Main Issues, Challenges and Opportunities
The main issues related to the focal themes include climate change and disaster risks, population growth, poor land
development practices, inadequate enforcement of relevant laws, lack of interagency coordination and collaboration,
and inadequate capability of LGUs. The specific key challenges and opportunities that need to be considered in
developing the MBSDMP are listed in Table 19.
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Table 19: Main issues, challenges and opportunities.
Issue

Inclusive Growth

Ecosystem Protection

Water Quality Improvement

DRR and CCA

Climate Change and
Disaster Risks

Reducing the losses and
damages incurred by the
poor, ISFs

Concurrently do DRR and CCA with
interventions to address poor land
development practices, inadequate waste
management and overutilization of natural
resources

Improvement of land use practices that
are vulnerable to soil erosion caused by
excessive rainfall

Build enabling mechanisms
to facilitate the conduct of
comprehensive vulnerability
and risks assessment at the
regional and local level

Plans and programs to
provide more social housing
units are existing and needs
to be implemented
aggressively, and simplify
bureaucratic processes
Population Growth

Mechanism to minimize
further migration to GMMA

Upgrading Informal
Settlements
Conduct vulnerability and
risk assessment to
determine informal
settlements that can be
developed onsite and those
that should be relocated to
safer areas
Need to mobilize greater
support and participation of
private sector

Stricter enforcement of land development
laws and environmental protection

Need to hasten development of facilities
for waste management to cope with rate
of increase in waste generation

Stiffening competition for
safer and decent housing
areas that force many poor
families to settle in areas
exposed to risks

How to provide sufficient
safe and affordable housing
units to ISFs and better
access to basic services
Need to control further influx
of people to informal
settlements

Poor Land Development
Practices

Stricter enforcement of land
development controls
(policies and plans) to
ensure equity in land
disposition for various uses
and in overall capture of
benefits from land
development by
marginalized groups

Stricter enforcement of environmental laws
especially on solid waste management,
wildlife protection, etc.

Stricter enforcement of water related laws
such as Clean Water Act, Water Code,
EIS, etc.

Need to set in place stricter
and more comprehensive
strategic/ programmatic
environmental assessment
on land development

Inadequate Enforcement of
Laws and Regulations

Poor enforcement of relevant land development and environmental laws including poor implementation and monitoring of CLUPs, zoning ordinances resulting to unregulated land
conversion, inequitable access to land development opportunities, and undesirable impacts on critical habitats
Low compliance of Mandamus agencies to assigned KPIs
Absence of comprehensive monitoring, and of database management and information system for Manila Bay and the entire Manila Bay Area
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Stricter enforcement of the
provision of law to set aside
areas for social housing in
land development projects
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Issue

Inclusive Growth

Ecosystem Protection

Water Quality Improvement

Weak Interagency
Coordination and
Collaboration

Fragmentation of policies
and programs among NGAs
hampers the implementation
of comprehensive
interventions to address
diverse but interlinked
problems undermining
inclusive growth

Fragmentation of responsibilities among
several NGAs

Absence of coordination and collaboration Vulnerabilities and risks to
among the more than 30 government
climate change and
agencies with mandates related to water
disasters of the coastal and
marine areas are often
Need to strengthen monitoring,
interconnected with those of
coordination and harmonization of actions terrestrial ecosystems
of various Mandamus agencies
Ridge to reef approach to
DRR and CCA is essential

Inadequate Capabilities of
LGUs

Need to strengthen monitoring,
coordination and harmonization of actions
of various Mandamus agencies

DRR and CCA

Upgrading Informal
Settlements
Upgrading the informal
settlements is multifaceted
and will require the
concerted efforts of public
and private sectors, of LGUs
and NGAs, otherwise
interventions are at best
patch work and palliative

Limited capability of LGUs in developing and implementing robust CLUPs calibrated against climate change and disaster risks as well as in mobilizing adequate financial resources
Set in place institutional mechanisms to facilitate alliances among LGUs similar to ABBBP

Limited Participation of
Private Sector

Need to improve the policy framework for review and approval of project proposals from private investors to ensure equitable capture of benefits by poor ISFs, reduction of risks and
vulnerabilities to climate change and disasters, restoration and protection of critical marine and coastal ecosystems, improvement of water quality, and upgrade of informal settlement
conditions
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4 Preparing for the Strategy Building
Phase
4.1 Outputs of the Situational Analysis
As intended the comprehensive SA generated volumes of data and information that were used to understand the past
and current and plot the likely future state of Manila Bay and its entire basin. This is to aid the study team in gaining
adequate appreciation of the current and emerging problems and its drivers along with opportunities that matter most
around which the planning process will gravitate. The major outputs of the situation analysis include:
▪

Inventory, compilation and analysis of available body of information and datasets relevant to the
development of MBSDMP
-

▪
▪

Manila Bay Atlas compiles all the gathered data and information with corresponding annotations
Five (5) Focal theme reports each containing integrative analysis of related data and information with
summary of key issues and concerns
-

▪

Climate, water, soil, geohazards and other vital physical attributes of the natural system
Biodiversity, ecosystems and other biological features
Population, and other socio-demographic features
Policies and institutional features

Inclusive growth
Ecosystem protection
Water quality improvement
DRR and CCA
Upgrading of Informal Settlement condition

Situational Analysis cover report (SAR) summarizes and synthesizes the findings in all the 5 focal theme
reports and draws out the main issues, challenges and opportunities in Manila Bay and its basin

The above outputs of the situational analysis are products of gathering datasets and information from various
government agencies, academe and research institutions, NGOs, private sectors, and from open sources including
reports and publications available online. Key stakeholders from government agencies, NGOs, CSOs, POs, LGUs,
academe and research organizations, private sector, among others were engaged through FGDs, KIIs, workshops,
consultations and dialogues. The outputs of the above data collection activities were used as inputs in various studies
conducted by concerned local experts with DET experts and partners. Results from various studies were used as
inputs to the integrative assessments along the focal themes. The outcomes of the focal theme analyses will serve as
the key inputs to the strategy building phase.
There is however more reflections needed on the outcomes of SA to further refine the scope and system description of
the Manila Bay Area. The outputs of SA are living documents that stand to be refined and updated with additional
secondary and fresh data that will become available as the planning process moves forward. Such reflections should
be continued in the first few months of the strategy building phase to further refine the scope and system description of
the masterplan as well as the analytical approach and analysis conditions. Sharper analysis of how the Manila Bay
systems will change in the future given the numerous development projects and plans already on track is vital to
understand where complementary, supplementary and corrective interventions are needed to fully achieve desired
targets for Manila Bay and the entire basin.
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4.2 Towards Shared Perceptions and a Common Knowledge Base
The master planning process is an interactive process of stakeholder engagement, which works towards a shared
perception on what problems to be addressed, objectives to be realized, measures and strategies to be analysed.
Results of the SA reflected in the various ouputs will be instrumental in building a shared perception of what the priority
issues and concerns about Manila Bay that should be addressed in the MBSDMP (Figure 20). Additionally it is
essential that stakeholders arrive at a common perception on what uncertainties bear on the impact of measures and
strategies being considered and on how to reduce such uncertainties to an acceptable level. For factors for which the
uncertainty will be hard to reduce on the short term, it has to be decided how to deal with these uncertainties; in case
of external factors often the choice is made to distinguish a number of scenarios of external developments.

Situa&onal
Analysis for
Manila Bay Area

INTERACTIVE
APPROACH TO
STRATEGY BUILDING

MBSDMP

Figure 20: The value of Situational Analysis in the iterative planning process.

4.3 Structuring the Analytical Approach
The sustainable development of the Manila Bay area is a very complex subject with many dimensions and
relationships. To be better able to deal with this complexity it is important to structure the information compiled in the
SA phase relative to the Manila Bay systems under study (Figure 21). Some of the information can be part of a set of
indicators reflecting relevant aspects of the system’s performance such as water quality, some as part of a set of
external factors influencing the system such as climate change, land use and population scenarios, and some as part
of a set of measures and strategies (interventions) aimed at improving the performance of the system such as current
policies, plans and programs.
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Figure 21: Structure of the four domains of information on Manila Bay.

4.4 The Role of Focal Theme Reports in Building Synergy in Diverse
Measures
To promote an integrated and inclusive development there should be a search for synergies between focal themes in
the development and design of measures. Some of the potential areas of synergies are:
▪
▪
▪

Resiliency of Manila Bay ecosystems that rely on the improvement of water quality and upgrade of informal
settlements
For DRR and CCA both look into measures which enhance resilience of ecosystems and vulnerable
communities
Improvement of the quality of life of ISFs through improvement of water quality, restoration of degraded
marine ecosystem to enhance fishery as source of livelihood, improvement of capture of development
opportunities in Manila Bay by ISFs

4.5 The Role of Situational Analysis Outputs in Building Scenarios of
Future Development.
A good picture of how the Manila Bay and its entire basin will be in the future will help in developing targeted strategies
and programs. Future scenarios of varying levels of likelihood are usually needed to appreciate the range of possible
futures as basis for defining the limits of actions that the stakeholders are willing to undertake. The outputs of SA are
useful in understanding the plausible future scenarios such as of land use, climate change, migration, and demand and
supply of water. The observed trends in the state of climate and its impacts, water quality, waste generation, forest and
land cover, energy supply and demand, transportation, and population among others offer a glimpse of how the future
might be for Manila Bay. In the strategy building phase modeling activities might be done if the existing trends are
found insufficient indicators about future conditions. Scenarios of the future are often built considering the influence of
powerful drivers such as socioeconomic development activities and climate change (Figure 22).
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Figure 22: Building scenarios along two axes (Dutch Delta Programme).

4.6 Towards an Assessment Framework
The assessment of the alternative strategies and various PAPs shall determine how the alternative strategies and
PAPs will impact on the desired future condition of Manila Bay and the area of influence. To the extent possible the
impacts shall be estimated based on key quantifiable indicators. Using the understanding of the past, current and likely
future condition of Manila Bay Area gained from the situation analysis, an initial assessment framework was set-up,
which shall be refined and finalized during the strategy building phase.
The assessment framework will basically be a scorecard system that will use a set of key indicators of the targets or
objectives of each focal theme. The indicators that are proposed to be used in the assessment of the strategies and
corresponding PAPs including all submitted unsolicited proposals were initially identified per focal theme (Table). The
lists of indicators shall be finalized in consultation with the stakeholders during the strategy building phase.
Initially proposed indicators were selected based primarily on how well these indicators measure the degree to which a
particular objective is achieved given the implementation of a set of strategies (i.e., PAPs, unsolicited proposals) under
a paticular set of environmental and social conditions. Hence the availability of baseline data, quantifiability, and
predictability were also considered in identifying indicators. As shown in Table, a set of most significant objectives
were selected under each focal theme. For each objective at least one indicator were chosen to serve as its proxy
measures. For instance for the objective of improving the quality of water bodies under the focal theme on water
quality improvement, the proxy measure will be the % of water bodies meeting the WQ criteria based on their
classification sediment loads. Likewise for DRR and CCA one of the proxy measures of the objective of improved
resiliency and adaptive capacity of vulnerable and at risk communities and ecosystems will be Nthe number of people
at risk of being affected by disasters.
A scorecard shall be developed for rating the effectiveness of the alternative strategies (i.e., PAPs, unsolicited
proposals) in improving (i.e., increasing or decreasing) the values of indicators towards what is ideal. This will entail
the estimation of the values of selected indicators for the base year (i.e., 2015) that serve as the base conditions, and
the estimation of the business as usual values of the indicators in selected future periods (i.e., 2022, 2030, 2040,
2100) that will serve as the reference cases. The deviation of reference cases from some arbitrarily chosen ideal future
conditions shall be determined and will serve as the bases for assessing whether alternative strategies including
submitted unsolicited proposals will in fact contribute to the achievement of the ideal future conditions of Manila Bay
and the larger area of influence.
It is important to note that the shortlisted indicators were selected primarily for developing the framework for the
evaluation of alternative strategies including PAPs and unsolicited proposals for Manila Bay. These set of indicators
are not the set of variables that will form part of the monitoring system that shall developed during the next phases.
The set of monitoring variables will be more comprehensive and will include many other variables aside from the
indicators that are chosen for the evaluation framework.
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Table 20. Proposed shortlist of indicators for the evaluation framework.

Focal Theme

Inclusive Growth

Ecosystem Protection

Improvement of Water
Quality

DRR/CCA

Target

Indicator

Poverty reduction

Percentage of households below poverty threshold

Gender balance in labor force
participation

Labor force participation rate by gender

Increase in income of
marginalized group

Income growth of the lower 30% of the population

Size, contiguity and percent
cover (for corals only) of
critical habitats
● Mangrove
● Mud flats
● Coral reef

> 33% hard coral cover

Protected marine and coastal
areas

15% of total municipal waters are protected

Exploitation rate of dominant
fish catch

Less than 0.5 exploitation rate for dominant catch species

Numbers of migratory
waterbird populations and of
species of international
conservation concerns at
2015 level

Number of internationally important waterbird species and
populations maintained at 2015 levels

Water Bodies WQ improved

Percentage of water bodies that meet the water guideline values

Pollution loads reduction

Reduction of pollution load from baseline

Effectiveness of solid waste
management

% of solid waste that is properly managed

Improved resiliency and
adaptive capacity of
vulnerable and at risk
communities and ecosystems

Number of people at risk of being affected by disasters
Number of people at risk of being affected additionally by climate
change
Cost of damages (buildings, houses agricultural, commercial among
others)

Upgrade of Informal
Settlements

Improved quality of life of ISFs

Percentage of Manila Bay households with access to basic services.

Reduction of risks of ISFs and
pollution of water bodies

Percentage of easement areas with Informal settlement

4.7 Integrated and Adaptive Approach to Master Planning
The current state of the MBR can be summarized as follows:
The communities along the coasts, river banks, waterways and fllood-prone areas are exposed to increasing
vulnerabilities and risks. This is particularly pronounced in informal settlements where most families are limited in
assets for adaptation and disaster risk reduction due to poverty and poor access to basic services including safe and
affordable housing, water, electricity and education. To reduce the risks and increase the adaptive capacity of ISFs
to climate related and other natural disasters, current initiatives of the government to provide more secure and
affordable housing units need to be accelerated. Likewise the implementation of plans to expand the coverage and
access to reliable supply of water and electricity, and better access to education should be given high priority.
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The resiliency and sustainability of ecosystems in the coastal and marine areas of Manila Bay are facing mounting
threats from the degradation of water quality and the unsustainable use and development of land and sea resources.
This is manifested in the changing character of the coastal and marine habitats brought about by pollution coming
from the coastal and upstream areas, and by the perturbations caused by intensive uses of inland, coastal and
marine areas.
Risks and vulnerabilities within the coastal and inland areas in the MBR are substantial and are likely to continue to
increase due to the combined effects of the changing climate and the unsustainable use of land, water and other
natural resources. There are compelling evidences that climate will continue to change to the end of this century and
will remain a major trigger of disasters associated with extreme rainfall, temperature and wind. This will be
aggravated in combination with the unregulated use of groundwater and development of coastal, and other areas
highly exposed to natural hazards. As a result more individuals are likely to be affected by disasters that will reinforce
poverty, risks and vulnerabilities.
To address the above concerns, the implementation of existing laws and regulatory controls on the development of
sea, coastal and inland areas need to be improved. Integrated development planning and implementation will be
needed and will require the strong collaboration of LGUs and NGAs together with other stakeholders. Integrated and
inclusive approaches including IWRM, EBA (Ecosystem-Based Adaptation), and SEA will be indispensable in
formulating MBSDMP as a comprehensive agenda to concurrently address the interlinked drivers and stressors
bearing upon the sustainability and sustainability of Manila Bay ecosystems and communities.
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