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Mainstream ecosystem
and biodiversity in
development planning

Highlight Economic
benefits of
ecosystem and

biodiversity

indirect impacts on
ecosystem services
and biodiversity

v

Estimate direct and J

Focus on Planned
coastal areas
conversion projects
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Objectives '

f Compare \ [ \

alternative
scenarios in terms
of costs and
benefits and
impacts on ES of

\ reclamation / \ /
/ Contribute to \ / Capacitate key \

Develop policy
recommendations
and policy
instruments

awareness-raising individuals in the
of environmental, Biodiversity
social, and Management
economic impacts Bureau and Regional
offices on TEEB
Elkand methodologies and ' .

\ reclamation j \ approaches j
h ¢
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Manila Bay

* Manila Bay is an important
historical, cultural and
economic resource

* 30 % of the country's
population (of 100+ M) is in
Manila Bay watershed area,

e Contributes as much as 52%
of GDP

* Economic value estimated at

PhP 8 Billion/year (PEMSEA,
2005) — focused on losses
due decline in water quality
losses

* Supreme Court December
18, 2008 writ of continuing
mandamus to rehabilitate,
restore, and conserve the
Manila Bay at the earliest
possible time

Qs:a

lMyanmar
Laos

Thalland ¥ietnam
bodia Philippines

Brunei
Malaysia,
},\ ]
b

Malaysia

Singapore | fmdonesia
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Las Pifias-Paranaque Critical
Habitat and Ecotourism
Area (LPPCHEA)

“Critical Habitat” by virtue of

Presidential Proclamation No.
1412 dated April 22, 2007

Declared Ramsar Site in 2013

42 hectares of mangroves

1.92 hectares of lagoons

2.7 hectares of ponds

5.14 kilometers of roads

> ®aa
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* National Reclamation
Plan (NRP), 102
reclamation projects
nationwide have been
identified with an —
aggregate area of Dorsey— | =-w:
38,272 hectares | 74

* Thirty eight (38) of
these reclamation
projects encompassing
26,234 hectares, or
70% of target scope of
reclamation will be
implemented in Manila
Bay.

Kelvin Rodolfo, 2014. Commentary: On the geological hazards that threaten existing and proposed reclamations of
Manila Bay. Philippine Science Letters Vol. 7 No. 1 2014
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ypic was cho

. Coastal ecosystems
conversion
including
reclamation,
particularly in the
Manila Bay
coastlines

* Increasing
pollutants causing
algal blooms and
fish kills

« Rapid loss of
ecosystems and
biodiversity

— Rapid expansion
of settlements,

— infrastructure
development,

— coastal
developments

e Paac

CBD COP 13 CANCUN, MEXICO DECEMBER 2016 |

7



E

> PHILIPPINE COUNTRY STUDY

» Reclaimed
coastal areas are
suscepfible to
liquefaction and

71 Torres,R. C., Paladio, M. L.,
7| Punongbayan, R. S., & Alonso, R. A.

“+d (1994). Liquefaction Inventory and
.1 mapping in the Philippines. In National
] Disaster Mitigation in the Philippines,

s Proceedings of National Conference on
| Natural Disaster Mitigation, DOST-

we LS

enhanced PHIVOLCS (pp. 45-60).
ground-shaking
during
earthquakes LEGEND
Areas of high hazard

(Torres et al., 2 Areas of moderate hazard
] 994) . [_] Areas of low or no hazard

N/ Roads

~/  River systems
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Metro Manila Ground Water Usage
21800 o RAL P
* Groundwater § 1600 Lo
. . 0 B 10 €
withdrawal causing 5 1100 . , .
. 51200 § “Deficit spending” = g .2
land subsidence — 5
= 1000 Average recharge for *989 | 3
= 800 T Metro Manila as of 1990 * 6 2
S ¢00 —_=564 MLD (JICA 1992) 778 14 2
. ) Q % <
e Metro Manila’s £ 4008 5
S 508 : ) 2
coastal areas are > 200 % <20 * 250 v E
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Sinking as fast as 9 ®  Oooo 1920 1940 1960 1980 2000 O =
Year
Cm/y (ROdOIfO et aI. Delta sediments etcc;;;-?c"adglr. wells
. . around northern Manila Bay
2003, Siringan and
R
Rodolfo 2003, bl .
Rodolfo and Siringan \ \ ’g ,{s?% .
11 =
2006) N €4 3
Rodolfo, K., 2014. On the geological hazards that threaten existing and proposed N ,;l 1

reclamations of Manila Bay. Philippine Science Letters. Vol 7 No.14 pp 228-240.
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Subsidence,
liquefaction and
seismic ground
acceleration are critical
hazard factors in near
shore reclamations

Accelerating subsidence
of the coastal lands
bordering the bay is
worsening both floods
and high - tide
invasions.

Global warming has
raised sea level by
about 3 mm/y from
1993 - 2009

+19

Elevation change, mm/y

Figure 3. Manila Bay subsidence in mm/y from 2003 t02006, ;. <.z
as determined from satellite-borne Permanent Scatterer In-
terferometric Synthetic-Aperture Radar (PSINSAR). From ... tent
Lagmay (2011) and Eco et al. (2013). catterer

Imerferometric

Synthetic
Aperture
Rodor

Z2-way travel time

« distonce

“Persistent
Scatterer”

Rodolfo, K., 2014. On the geological hazards that threaten existing and proposed reclamations
of Manila Bay. Philippine Science Letters. Vol 7 No.14 pp 228-240.
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e (Coastal land
conversion

* Expansion of
informal settlers
and unabated
waste disposal

» &

(i

AREECS

(A) Wastes and Informal Settlers within the Mangrove Area in LPPCHEA, (B) Fishermen making a boat
made of wood in their so called “bahay pahingahan”, (C) Informal settlers in LPPCHEA
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Q Infegrafion of ES and biodiversity
assessment and accounts in local @ %
land use and climate change @
related action planning - \

Q Inclusion of ES sustainability and € > S

biodiversity enhancement among
indicators of national wealth and
natural capital

d Inclusion of ecosystem services
Impacts in the implementation of
the EIA

Q “TEEB Philippines Country Study
would inform planned coastal
land reclamation projects in : .
Philippines” /\PHILIPPINE RECLAMATION AUTHORITY

,__“m.l

duesdoprment for fut mhmmw
— i hom | M::'"-

LAWS AND POLICIES

Environmental Impact Assessment
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SCENARIO 1 Business as Usual

* No PRA Approved Reclamation;

e Current Implementation of Site Management Plan not approved by
PRA and partial Enforcement of Policy EO 1412-A

Without Approved PRA Reclamation

arine
nomy

SCENARIO 2

e Site Management Plans Fully Enforced and Implemented
(EO 1412-A)

With Approved PRA Reclamation

SCENARIO 3 e All PRA planned reclamations push through

e With infra development (residential areas) right on the
buffer zone

With Approved PRA Reclamation, Restoration of
SCENARlOd Ecosystems and Habitats

¢ With integrated on-site enhancement of biodiversity

¢ Restoration of ecosystem functions to enhance DRR potentials and local E Q
fishery production —_ L
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. Mudfiats S . .
. Mangroves Compilation of Spatial Data with

=  Open waters corresponding biophysical and socio-

. Fishponds . .
«  Fish pens and fish economic attributes

nges —5 EB.dﬁits_p:\\_\'
. Critical Habitat and = 9 Bt oo 24
Ecotourim Area B —
= Completed, on-going =
and proposed - 9 LLPCHE sond UTNSEN
reclamation .
. Ponds O ,
= M Reclamed Arezs f4tcl]
" Lagoons =
= M Reclamed Aszas 64to87 Inter
= Sand and Beach =\
are as =M ;:saﬁ:—i_a'eesc.!::r-resem
= Coralreefs and REE
seagrasses - @ impc s o
= Baihymeiry data - & PPCEA LTSN
_ Prior yeqrs = E;cccsed:-",e:-‘(eﬁ

topographic maps

= ¥ OngPRA

= M Sedment Core SamglesUTM
B

-|[Eeie
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d Workshops with stakeholders
d Meeting with data generators

d Meeting with BMB - spatial and historical data on
Manila Bay and LPPCHEA

d Meeting with PRA — costs of reclamation (pending)

d Communications and meeting with DA Buregu of
Fisheries and Aquatic Resources

d Meeting with Manila Bay Coordinating Office
A Field visits, FGDs, Aerial Survey (On-going) .
QA Literature reviews on Manila Bay, on-line searches

o Q & CBD COP 13 CANCUN, MEXICO DECEMBER 2016 | 16



Data Sources Maps Socio- MMonetary Cost Data Biophysical Legal Management [(Other
demographic |Wvalues Drata Documents [and Regulatory | Information
Information
Department of Environment ranila Bay
and Matural Resources - Project reports,
Mational Capital Region thesis, surveys,
assessments
DEMR-Biodiversity
Management Bureau
DEMNR-Manila Bay Manila Bay Dikes and ranila Bay Management
Coordinating Office Atlas Breakwaters |Atlas plan, informal
settlers
Metro Manila Development Informal
Anthority Settlers
Department of Agriculture - Fish Biomass
Bureauw of Fisheries and Study
Aguatic Resources
Mational Mapping and Bathymetry.
Resources Information Land Cowver
Administration Map,
Topographic
Map
Department of Public Waorks Damage data Flood

and Highways

Managermeant
Mlaster Plan

Laguna Lake Developmeant
Authority

Hydrodynamic
modeling

Department of Interior and
Local Governmmeants

Imformal
Settlers

FPhilippine Reclamation
Authority

Sketch maps
of existing
and proposed
reclamation
areas

Mational
Reclamation
Plan

Fhilippine Statistical
Authority

Demographic
data

Fishary
production

REECS

Site visits,
Google sarth
digitization

Foocus group
discussion

Foous group
Discussions,
estimates of
mMangrove
carbon

FOCoWs group
discussion

Birds Census,
fishers
IiNnterviews,
Asrial surveys

Exiting Literatures, Reports,
Journals

Earthguakes,
subsidence,
water supply

Research
Reports

rodeling

A

——

i REECS_
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4
1. Meeting with BMB and other stakeholder for
scope finalization
2. Scenario building workshop
3. Workshop with stakeholders on assessing extent

and condifion of ecosystem services and
collecting biophysical data

4. Meetings with institutions generating data on

ecosystems and biodiversity

Mapping of ecosystem services

Interaction with on-site users of coastal areas

Aerial survey of habitats (on-going)

Focus group discussions with various users of the

Manila Bay (on-going)

9. Review of literature, R&D and development
projects in Manila Bay

10.Discussion with Ecosystem Research and
Development Bureau on institutionalizing
valuation of ecosystems and biodiversity

11.Workshop with WAVES project on linkage and
formulating a common framework to

institutionalize ES and Biodiversity valuation and TEEB Site Visit in Cavite Area
accounting WAVES Steering Comm Meeting

ol s (1
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Trcunlng/Workshop on scenario

development March 30, 2016, Hotel Jen.
PARTICIPANTS

Workshop on Biophysical Data
Assessment Photo Documentation,
June 6, 2016

Dr. Gem Castill,

Mr. Efraim R
Rascoree Vabuation Egpart et Wr. Bon Putrck ol sy

88 Gpert Llimats Modeling Expert Habitats Expert
(Reprasentative)

el o ond Biadovwesity (TULD) i the Philigpenss o &
WORKLNOP 0N SCINARIO BVILOING Q."‘@
Dr. Jose Ingles, Dr. Ernesto Dela Cruz. Dr. Marian Delos Angeles,

Metro Manila Development Authority (MMDA), Futaries Epet Envronmenta rgieer Froject Adier
Department of Public Works and Highways (DPWH), o Ao Vet
Philippine Reclamation Authority (PRA),

Local Government Unit of Paranaque,

Biodiversity and Management Bureau (BMB),

Environmental Management Bureau (EMB),

Ecosystems Research and Development Bureau (ERDB),

National Mapping and Resource Information Authority (NAMRIA),

(left) Dr. Gem Castillo - m&on-ld cenario analysis; (right) Dr. Marian Delos Angeles and Or. Bem

Manila Bay Coordinating Office (MBCO) and more Earile - Huvtrtiog toe concept of Yahatin
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Ecosystem Sem
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d
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Criteria for selection — (1) used in economic and other
human activities; (2) Extent/Area covered by the
analysis, (3) clear provision from an ecosystem and
based on agreed classification, (4) availability of primary
and sTecondory data, (5) identified and agreed upon by
experts

Selection process — (1) review of literature and pre-
identification based on prior knowledge of Manila Bay
and verification with government agencies; (2) the
review of reports on Manila Bay, (3) collection of
historical maps of Manila Bay, (4) site visits in selected
areas of the Bay, (5) conduct of rapid ground survey in
selected sites, and aerial survey, (§) focus group
discussions, (6) scoping meeting and consultations with
stakeholders
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Provisioning Services

1. Fishes, Invertebrates, other fishery
products from open waters

2. Seaweeds from open waters

3. Wood raw materials from
mangroves

4. Sea Salt?

Cultural Services

Recreation services of beach areas
Ecotourism of mangrove and mudflats
Aesthetic of the habitats and the bay
Scientific Value of bay ecosystems
Educational Value of bay ecosystems
Heritage and cultural services of the
Bay

7. Spiritual Value(?)

B 0 1D =

L 2D

Regulating Services

1.

2

Water quality maintenance of open
waters

Habitat for migratory and local birds
Flood regulation of mangroves

Storm urge protection by coral reef,
seagrasses and mangroves

Sea Level Rise protection my coastal
habitats (coral reef, seagrasses and
mangroves)

Waste dilution and assimilation services
open waters and mudflats

Carbon sequestration and storage by
mangroves

Sediment retention by mangroves
Filtering values of mudflats and ponds

CBD COP 13 CANCUN, MEXICO DECEMBER 2016 | 21
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1. Fishes, Invertebrates, Kg, tons, per ha Direct Use Valuation:
other fishery products Exchange value approach;
from open waters and estimation of resource rent

in fishery

aquaculture

2. Seaweeds from open Kg, tons, per ha Direct Use Valuation:
waters Exchange value approach
3. Wood raw materials by Cubic meters, per ha Direct Use Valuation:
mangroves Exchange values approach
4. Sea Salt? Kg, tons, per ha Direct Use Valuation:

Exchange values approach
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Water quality maintenance of open waters 1. Number of on-site 1, 2 will use cost-

1. |Increases in levels of nutrients that lead to use services: based methods,
algae blooms can reduce swimming and water sports, travel cost method
boating services swimming, fishery,

2. Reductions in dissolved oxygen that lead to aesthetic value for 3 will use non-
fish kills can reduce fishing and property picnickers market valuation
value benefits. 2. Number of on-site  method (through

3. Reductions in aquatic species populations or non-use services benefit transfer
diversity caused by sedimentation or toxic (option values, approach)
chemical discharges can reduce stewardship, altruistic, bequest,
altruistic, bequest, and existence values. and existence

values)

Christopher F. Dumas and Peter W. Schuhmann, 2005. Measuring the Economic Benefits of Water Quality Improvement with
Benefit Transfer: An Introduction for Non-economists. American Fisheries Society Symposium, X:xxx—xxx, 2005
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Habitat for migratory and  Net Economic
local birds Value;

Budgetary outlay
for resource
improvement

Contingent valuation: create a
hypothetical market through survey
(Use benefit transfer values — from
studies of LPPCHEA)

Legislatively designated values such as
penalties

Cost-based method: (a) Breeding
costs such as captive breeding - the
costs of captive breeding divided by
the number of healthy individuals
produced defines a value for the
species (e.g., Bodenchuk et al. 2002);
(b) restoration cost of habitat, (c)
Expenditures for mitigation of habitat

Engeman, Richard M.; Shwiff, Stephanie A.; Smith, Henry T.; and Constantin, Bernice, "Monetary valuation of rare species and
imperiled habitats as a basis for economically evaluating conservation approaches " (2004). USDA National Wildlife Research
Center -Staff Publications. Paper 121. http://digitalcommons.unl.edu/icwdm_usdanwrc/121
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Storm urge protection by coral reef, seagrasses and
mangroves

Sea Level Rise protection my coastal habitats (coral
reef, seagrasses and mangroves)

Filtering Values of Wetlands (Waste dilution and
assimilation services open waters and mudflats)

Carbon sequestration and storage by mangroves

Sediment retention by mangroves

Qéa

Per hectare value of
coral reef, seagrasses
and mangroves

Per hectare value of
coral reef, seagrasses
and mangroves

Per hectare of
wetlands

Sequestration value,
ktons/ha/year

Cost-based
method Valuation:
Avoided damage
cost

Cost-based
method Valuation:
Avoided damage
cost

Cost-based
methods

Cost-based
methods

Cost-based
method: Avoided
damage cost
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Recreation services of beach Hectares of beach areas 1. Direct use values:
areas recreation demand
method

2. Non-use values

Ecotourism of mangrove and Hectares of mangroves 1. Direct Use values:

mudflats recreation demand
method (travel cost
method)

2. Non-use values:
contingent valuation

method
Hectares of bay views 1. Non-use values:
Aesthetic appreciation of the Contingent valuation
habitats and the bay; method
Scientific and educational values Hectares of bay 1. Cost-based methods
of bay ecosystems ecosystems

$9 Q A D CBD COP 13 CANCUN, MEXICO DECEMBER 2016 | 26
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4 y

Modeling

Climate change, Storm surge and

sea level rise models

RISK MODELING: LIQUEFACTION AND LAND SUBSIDENCE

89 Q ei_,i! {REECS CBD COP 13 CANCUN, MEXICO DECEMBER 2016 | 27
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AN

o
o— - 3
. o
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>

i

h___________

: vianilia bay sedimentation

Modeling

g

) b_
Climate change models :

< & _
Storm surge and sea level rise
ﬁ

RISK MODELING: LIQUEFACTION AND LAND SUBSIDENCE

4
e

Spatial Assessment of Economic Values of
Marine and Coastal Ecosystem Services

2

v
i

)
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- _ Relative
Pepom ot ‘.‘ ) Species Type ﬁ:;mf:j Abundance
3 - Estimate
1 Encramichobng daw F s By 15.2%
2 Sardineds gbbors F 2116 13.0%
-o?‘—.. i 3 Sandnala fSimbeiata F 40.25 10.2%
— - e 4 ERabaiamiz cupneiis D 39,63 10.1%
5 Sacdinals famer P 25.69 5.5%
’ B Ahorsinlige stk | 237 6.0%
B T dafndor balangant u] 13,77 5.0%
=0 19 Parastromatens mizer o 3,38 0.9%
ok : 20 Seodaoharss fadicee P 3.31 0.8%
i - 2014 *d N Other species [126) 33,43 10.0%
S . T20h0 TZ0H Total 392 86 100.0%
Manila Bay Fish Trawling Demersal Fish biomass Rel. abundance estimate of
Survey Locations distrib. in Manila Bay demersal and pelagic fish
Spatial dist. of fish biomass values Total value of f'Sh blomass Total fish biomass distribution
per biomass range, kg/km2 per biomass range, kg/km2 per biomass range, kg/km2 ,

Based on Bendafio AP, FSB Torres Jr., GDV. Lopez, MA Perez and M.D. Santos. 2016. Biomass trends, species composition, distribution
and exploitation of dominant fisheries species in Manila Bay using experimental trawl survey . National Fisheries Research and
Development Institute Corporate 101 Bldg., Mo. Ignacia Ave. South Triangle, Quezon City 1103 Philippines
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Manila Bay Magroves 2010

_,0‘
“

! T
Legend Legend

0.000 - 2027 0000 - 3476

2,026 - 6,190 3476 -9.003
06,190 - 13,332 | 0,003 - 18.299
T 13,332 - 33.140 I 18,209 - 34.549
A 33,140 - 65.409 B34 549 - T0.0485)

Mangroves Mangroves Change
Manila Bay LGUs 2010 2014 in Area  Status
Bataan
Abucay 20.7 24.6 3.9 Increase
Balanga City 26.1 32.7 6.6 Increase
Hermosa 10.6 6.8 (3.7) Decrease
Limay 3.7 (3.7) Decrease
Orani 66.7 70.4 3.7 Increase
Orion 29.9 17.7 (12.2} Decrease
Pilar 16.1 15.9 (0.1) Decrease
Samal 13.7 12.0 (1.7) Decrease
Bulacan
Bulacan 27.2 46.4 19.2 Increase
Hagonoy 9.2 6.8 (2.5) Decrease
Malolos City 8.6 8.3 (0.3) Decrease
Obando 48.2 0.3 (47.9) Decrease
Paombong 9.1 9.9 0.8 Increase
Cavite
Bacoor 8.3 21.3 13.5 Increase
Cavite City 16.6 33.7 37.1 Increase
Kawit 37.0 33.1 (2.9) Decrease
Moveleta 4.5 16.9 12.3 Increase
Ternate 50.4 50.4 Increase
Metropolitan Manila
Las Pinas 43.0 59.9 16.9 Increase
Malabon 0.7 (0.7) Decrease
Mavotas 13.3 (13.3) Decrease
Pampanga
Lubao 27.2 36.5 9.3 Increase
Masantol 16.0 115 (4.5 Decrease
Sasmuan 33.1 33.5 0.4 Increase
Grand Total 489.6 569.2 79.6 Increase

T
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Direct Use Values

Quantity Unit of Measure USD

Price Measure

Valuation method Year of Publication Author

On-site fisheries

commercial harvest by small,
medium and large scale
fishermen of fish, trash fish,
prawns and shrimp
Commercial 147 kg/hectare/year

Subsistence 184 kg/hectare/year

Aquaculture
shrimp farming
shrimp farming
shrimp harvest

184 kg/hafyear
541 kg/fhafyear of bei

shrimp harvest 5.5 kg/ha
Forestry
Charcoal 1 m3/hafyear

Construction Materials

Wood (timber volume)
Mipa for roofing

Indirect Use Values
Off-site fisheries
Mangrove related shrimp B0 kg/ha

Erosion control 253 ha
Sediment retention
Mursery values
Mursery values
Mon-use Values
Mutrient (waste) filtering service
Biodiversity

0.35 kg

2.61 /kg
2.61 /kg

1.1 kg
3.9 kg

6.25 /kg
14 ,,n"kg

4z Ussihafyr

230 fhafyear

672 UsD/ha/yr

59,645 [fhafyr
243 UsDyha/yr

Market Price

weighted average |
weighted average |

Market Price
Market Price
Shadow price
Market Price

Market Price

Market price

Market price

Replacement cost

1982 Christensen (1982)

1990 Lal {1990)
1990 Lal {1990}

1982 Christensen (1982)
1982 Christensen (1982)
1992 Ruitenbeek(1992)
1994 Gammage (1994)

White, A.T., M.

2000 Ross and M. Flores

1982 Christensen (1982)

1982 Christensen {1982)

Samonte-Tan,
G.P.B., A.T. White,
M. A. Tercero, J.
Diviva, E. Tabara
2007 and C. Caballes

1999 Nickerson, DJ.

oo g

IR
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As for intertidal mud, spartina anglica-covered salt marsh and

spartina alterniflora-covered salt marsh, pollution control value is
calculated by:

ESVp,e =S x (Qy x Costy + Qp x Costp) (4)
Si =reclamation area ‘ ﬂha Retention effect (g/m2)
Si =reclamation area m,mu'mz phragmites artemisia spartina Intertidal mud

Qn =amount of N removed per unit area of wetland (g/m2) =
Qp =amount of P removed per unit area of wetland =

CostN =cost to remove N USD/g 0.0162 0.0053811 0.119156 0.0002079
CostP=cost to remove P USD/g 0.00437 0.0020539 0.1e0615  0.00018354

162 53.811 1191.564 2.079

ESV =pollution control value (US$10000 per year)

USD per year
USD to Peso 43

PHP per year
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Non-market Val

TEEB. r
Freedom Island in LPPCHEA

4;* PHILIPPINE COUNTRY ST

d Non-use value of Freedom Island: Willingness to pay for biodiversity
conservation (Turnbull ) Mean Willingness to Pay Per Group (PhP)

0 Non-use values
— Off-site community: Bequest value
Bird watchers: Existence Value

— On-site communities: Direct use values (shield against natural
calamities and it serves as a breeding area for aquatic

organisms "
Respondents’ Mean WTP Sample Size YES response to
Groups (Turmbull WTP) WTP
1. Barangay Tambo 350 100 70
(On-Site respondents) (70%)
2. Barangay 270 100 54
Baclaran (94%)
(Off-site respondents)
3. Birdwatchers 385 100 77
(77%) ‘
All Respondents 335.1 300 201
(67%)

Source: Arapog, J. A., (Undated). Economic Valuation of the Freedom Island in Parafiaque City
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"' “ PHILIPPINE COUNTRY STUDY

-

and Values

Ecosysiems

Open Waters

Mangroves

Mudflats

Sands

Beach

Lagoons

Ponds

Hec-
tares

Ecosystem Services

Fish biomass, invertebrates, others

Direct: Fuelwood,
Indirect: Breeding
Non-use

Direct:
Indirect:
Non-use: Filtering values; habitat

Direct: Recreational services
Indirect: Filtering and groudn water
recharge

Non-use

Direct: Recreation services;
Indirect: Fry habitat
Non-use:

Direct: Recreation
Indirect:
Non-use: Filtering of pollutants

Direct:
Indirect:
Non-use

Ecosystem
Uses/Economic Activities

Fishery, Water Sports, Aquaculture

Household cooking, aquaculture.

Fishery, harvesting non-timber
mangrove products

Bird watching

Recreational activities

Recreational activities; fish fry
gathering

Picnic and bird watching;

Recreation and bird watching

Value/ha

Total
Value
(BAU)

(Based on fish

biomass,

shellfish and

invertebrates
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Nessages form

Q(Will focus on the economics
conftribution of ecosystem services to
local economic and other human
activities)

QA (Provide policy guidance in assessing
coastal development projects)

d(Investment financing for ecosystem
restoration and maintenance '
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yolicy processN
targeted

dimprovement of the EIA process
dRevision of the EIA Law
d

ntfegration of Ecosystem and Biodiversity
considerations in local land use planning
by accounting for ES and Biodiversity and
estimating its direct and indirect
contribution to economic and other
human activities

QdInstitutionalizing Ecosystem and
Biodiversity Accounting in the Philippine
Statistical Authority
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at are the
~ Significant Res
-~ ofyour TEEB Initiative so

dProviding evidence(s) of the positive
and negative impacts of ES and
biodiversity loss on economic and
other human activities

dStakeholder engagement

LdEngagement with WAVES on NCA for
the Creation of Steering Committee

~
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Resources, Environment, and Economics
Center for Studies, Inc. (REECS)

Experts Team

Gem B. Castillo, PhD — Resource Economist

Marian S. Delos Angeles, PhD — Senior Environmental Economist
Efraim D. Roxas — Remote Sensing and GIS

Felino P. Lansigan, PhD — Climage Change Specialist

Arne Erik Jensen, PhD — Ecology Specialist

Jose A. Ingles, PhD — Fishery Specialist

Tonie O. Balangue, PhD — Forest Specialist

Atty. Maria Paz G. Luna — Legal and Institutional Specialist
Ernesto O. Dela Cruz, PhD — Environmental Engineering Specialist

Research Associates:
Patrick Soliguin, Arlene Tolentino
Renalyn Estenor, Cherry Rose Montojo

Project Administration
For. Mark Anthony Ramirez — Executive Director, REECS
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