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Abstract

Philippine forest lands have a great potentiakuester and store carbon. Here we
present CFM-based climate change mitigation prsjecthe Philippines. Two
projects are relatively advanced in developing pfBects: the Laguna Lake project
and the Sierra Madre project. For the former, tlagnrproponents/sellers are the
Municipality of Tanay and the LLDA. The implemergewill be farmers in the Tanay
watershed. For the project period (2004-2014)ptiogect will have total net carbon
benefits of 3,204 tC (11,759 tCO2-e) and 1,4243® Z02-e) under the high and
low scenarios, respectively. The anticipated TRtalssion Reduction Purchase
Agreement (ERPA) Value is US$ 31,380 for the loersrio and US$70,554 for the
high scenario. The buyer of carbon credits is tle&Brbon Fund of the World Bank
at US$ 4 pert CO2-e. The Sierra Madre projecsigrated to sequester a total of
512,000 tC for 30 years, most of which will comenfrthe reforestation component.
No buyer has yet been identified and preparatidh@D is underway.

1. INTRODUCTION

Climate change is one of the primary concerns afidmity today. The most recent
IPCC assessment report concludes that there rsgsénadence that human activities
have affected the world’s climate (IPCC, 2001). Tise in global temperatures has
been attributed to emission of greenhouse gassthlp CQ (Schimellet al., 1996).
Forest ecosystems can be sources and sinks ofnc@iatson et al., 2000).
Deforestation and burning of forests releases @QBd atmosphere. Indeed, land-use
change and forestry is responsible for about 25%l @freenhouse emissions.
However, forest ecosystems could also help redueengiouse gas concentrations by
absorbing carbon from the atmosphere through thegss of photosynthesis. Of all
the world’s forests, tropical forests have the tgstapotential to sequester carbon
primarily through reforestation, agroforestry ameservation of existing forests
(Brown et al., 1996).

Philippine forest ecosystems have likewise beevuace and sink of carbon (Lasco
and Pulhin, 2004; Lasco and Pulhin, 2001). Sineel®00s, deforestation of 20.9
million ha of Philippine forests contributed 3.ilibn tons of C to the atmosphere of
which 2.6 billion tons were released this centufyasco and Pulhin 2000). Of this
amount, 70% (2.6 Gt) was released this centuryealBlowever, present land-use
cover also absorbs carbon through regeneratingtfoeand planted trees. The vast
areas of degraded land in the Philippines in féfer great potential for carbon
sequestration through rehabilitation activitieshsas reforestation and agroforestry.



In recent years, there is an increasing interefirastry projects under the Clean
Development Mechanism in the Philippines. The dbjef this paper is to present
two community-based A/R climate change projectadéieveloped in the
Philippines. These are the Laguna Lake Basin prajed the Sierra Madre project.
As these projects are still under developmentiattiime, some aspects may still
change in the future.

2. THE LLDA-TANAY STREAMBANK REHABILITATION PROJECT
2.1 Background

The Laguna Lake basin is one of the most impodadtdynamic land and water
formation in the Philippines. It straddles Metromfla and the fast developing region
of CALABARZON (composed of the provinces of Caviteaguna, Batangas, Rizal
and Quezon). It is an important source of agricaltatommaodities and industrial raw
materials. The Laguna Lake is considered to béréshwater “fish bowl” of Metro
Manila and is also important for irrigation, trangjation and energy production.

Because of its proximity to urban and industriaitees, the land and water resources
of the Basin are under severe stress. The total basa is 382,000 ha of which
198,640 ha are under some form of agriculture (LL.2895). Forest lands occupy
73,000 ha of which only 19,000 ha are actually cedeavith forests. The rest are
mainly denuded lands with grass and annual crdps.ifipact of land degradation
processes is heavily felt in the lake. For examgiliggtion of the lake bed is one of the
most serious problems that threaten capacity ofatkeeto provide goods and
services. The volume of water in the lake is esskinr power generation, irrigation
and navigation. It is roughly estimated that the @& sedimentation is in the order of
1.5 M m3 per year.

The Tanay microwatershed cover the municipalitfafay. It lies at 180" N

Latitude and 12217” E Longitude. The municipality is 56 km east\dnila. It is
bounded in the north by the towns of Antipolo, BarBeresa and Montalban in the
province of Rizal. On the east, it is bounded l®/@uezon province, on the south by
Sta. Maria, province of Laguna and Pililia, Rizd on the west by Laguna de Bay.

The main proponents/sellers of this project areMbeicipality of Tanay and the
LLDA. The implementers will be farmers, many of whdelong to indigenous
groups, in the Tanay watershed (Santos-Beirgh. 2005). The local governments
will, through multistakeholder river councils, idéy and implement the subprojects.
They will also be responsible for the collectiommdnitoring data to verify carbon
emissions reductions and through participatorydparent processes, and will
allocate the revenues from the subproject ERsttoities in the microwatershed and
participant communities.

The main objective of the project is to reduce gherise gases (i.e. Gn the
atmosphere while helping rehabilitate the Tanayeveiied and providing socio-
economic benefits to the local people. Specificdlig project aims to:

» Reforest 70 ha of private lands



» Established 25 ha of agroforestry farms in pulaitdis
* Sequester 10,000 to 20,000 t of £€m the atmosphere in 20 years

It is expected that local communities will be thiare beneficiary of the project.
Farmers could benefit in at least two ways. Firgtplanting trees, they are expected
to gain additional income from harvesting fruitetse The income from fruit trees
could be significant since the area is in closeipndy to Manila, the largest market
in the country. In addition, it is expected thatfars will benefit from the proceeds
of the sale of carbon credits. The exact mechafuosris is still being discussed.

2.2 Project Development M ethods

The project is being developed through a grant fileenWorld Bank to the Laguna
Lake Development Authority (LLDA) and the local gomwment units in the
watershed. There is an existing World Bank watetgiteject being implemented by
the LLDA. The basic idea is to superimpose produrctf carbon credits to the
existing project components. An information campaigs conducted in the various
local government units (LGUS) to increase their @mass on the potential to gain
carbon credits through their project activitiestidly, the municipality of Tanay was
the first LGU to develop A/R projects for carboedits. The project has three
components: steambank rehabilitation, ecologichhenement, and agroforestry.

Sreambank rehabilitation: The purpose of this activity is to increase tipanian
forest cover of the Tanay river in order to redaoesion. Under this component,
owners of private lands will be encouraged to pteegs along river banks within
their property. Seedlings will be given for fre¢éeafan information and education
campaign and a pledge of commitment to the profgraivision of seedlings and
support services will be contracted through theukdio village, an upland village
comprised of indigenous Dumagat and Remontado grduipotal of 20 ha will be
reforested.

Ecological Enhancement in Upland Areas: The purpose of this second sub-component
will be rot reforest upland areas near the heaelwaif the Tanay river in order to
reduce erosion. A total of 50 ha of denuded andslgad areas will be reforested.
Provision of seedlings, planting and maintenandebgiimplemented by by the
Katutubo village. The species will be chosen lgy¢bmmunity and will provide
them timber, fruit and medicinal resources.

|

Agroforestry orchard: The purpose of this subcomponent is to providenme for the
Katutubo village through agroforestry while redcgrosion in the upland areas.
This component will be undertaken in an area oh2®f communal land belonging
to this IP community. It will integrate mango tses 10 x 10 m spacing with cash
crops using a alley cropping design.

2.3 Early Results
a) Expected GHG benefits

The expected GHG benefits were calculated usingladnd low scenario. For the
project period (2004-2014), the project will haweat net carbon benefits of 3,204 tC



(11,759 tCO2-e) and 1,424 (5,230 tCO2-e) undehihle and low scenarios,
respectively (Santos-Borpi al. 2005). The anticipated Total Emission Reduction
Purchase Agreement (ERPA) Value is US$ 31,380n@tdw scenario and
US$70,554 for the high scenario. For the 20 yeajept duration, total carbon
sequestration is shown kigure 1 under various scenarios.

Net Carbon Sequestration over a 20-year period
in Tanay, Philippines
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Figure 1 Net carbon sequestration under variousasies of the LLDA project in Tanay,
Rizal

b) Expected buyers of carbon credits

In the Philippines, the World Bank is the only fibuyer thus far of emissions
reductions from sinks project through its LISCOBject with the LLDA.

The Bio Carbon Fund will purchase the emission ¢édn units. The BioCarbon

Fund provides carbon finance for projects that estr or conserve greenhouse gases
in forests, agro- and other ecosystemsn\y.carbonfinance.olg It is designed to
ensure that developing countries, including somé@foorest countries, have an
opportunity to benefit from carbon finance in fdrgsagriculture and land
management. It is expected that it will help rezlpoverty while reducing

greenhouse gases in the atmosphere. The BioC&rbanhis testing how land use,
land-use change and forestry (LULUCF) activities ganerate high-quality ERs with
environmental and livelihood benefits that can msured, monitored and certified,
and stand the test of time.

c) Intermediaries

For the LISCOP project, LLDA will act as the carbamancing intermediary and
technical advisor for the proponent local governtaémthe Laguna de Bay
watershed. During preparation, LLDA will act ashaical advisor, ensuring the
subproject is technically sound, meets environmemtd social safeguard policies
and undertakes the necessary analysis and adraivstrequirements for carbon



finance. It will monitor the execution of the subjects from a technical,
environmental and social perspective and act asm@diary in monitoring and
verifying emissions reductions and channelling neaxss from carbon credits back to
local governments.

d) Compensation mechanisms

The Bio-Carbon Fund is expected to pay US$ 4 @D2-e which is on the high side
of carbon prices offered by the World Bank’s otbarbon funds. The details of the
compensation mechanism are still being worked ttiteatime of writing. Key issues
are: (a) how will the carbon income be divided amstakeholders? (b) will farmers
receive their share individually or as a group(oat types of projects will the
carbon income finance, if any?, and (d) what isrthe of LLDA in fund
administration?

2.4 Current Status

At present, other LGUs in the watershed have espesiterest to likewise develop
A/R projects. These projects will be bundled togetio form one small-scale project
(with less than 8 k tons of CO2-e removal per yelne PDD of the project is
currently being validated.

3. THE SSERRA MADRE PROJECT
3.1 Background

The Sierra Madre Biodiversity Corridor (SMBC), cowng approximately 1.7 Million
hectares, is one of the most biologically importaeas in the Philippines. It includes
15% of the remaining closed canopy dipterocarpstsran country as well as 47% of
the remaining mossy forests. Aside from the divéedaitat types, the corridor is also
home to the endangered Philippine eagle. ParteoSMBC is the Northern Sierra
Madre Natural Park, the largest protected areanthéeNational Integrated Protected
Area System (NIPAS) of the country. The Park is ohthe few areas in Asia that
contain a high concentration of threatened spegi¢stal of 70 globally threatened or
near-threatened species of wildlife have been daxbim the Park. In addition, it
harbors the largest remaining lowland forest inRhdippines.

The proposed carbon sequestration project is p&onservation International (ClI) -
Philippines’ concerted efforts to build allianceghnlocal communities, private
sector, government agencies and NGOs to facilitetenanagement of the Sierra
Madre Biodiversity Corridor and strengthen enforeatrof environmental laws. It
uses a multifaceted approach to alleviate threadd@restore and protect 12,500
hectares of land within the Corridor.

The ultimate objective of the project is to demcatst that a properly designed and
implemented carbon offset project not only offanseaonomically attractive, risk-
managed portfolio option, but also generates nieltygnefits such as biodiversity
protection, watershed restoration, soil consermatimd local income-generation. It



will also demonstrate that tradeoffs such as so#ien, water table decrease, and loss
of livelihoods can be avoided.

Specifically, the project has the following initialbjectives:

* To reduce pressure to the natural forest and peavicentives for local
communities, the project will work to establishagroforestry project on
2000 hectares brushland areas that will supply i& rskable income to the
population and lessen the reliance on forest piajend

* In aiding the sequestration of carbon dioxide fitbmm atmosphere and
increasing the connectivity of sensitive habitatsthe world’s most
threatened species, the project will restore 5iiflares of grassland areas to
original hardwood forests using a mix of fast-gnogvspecies and native
species.

Te main strategy of the project will be communipsbd forest management. The key
stakeholders of the project will be as follows: beal community/PO, local NGOs,
Local Government Unit (LGU), the DENR, the projewbnitoring team, and the
funding organization. The project is located in Qui province about 400 km north

of Manila between N 16015’00” and E 121040’00” ldnde and between N 160
27°30” and E 121052'30” latitude

The following discussion is based on the prelimyretudy conducted to explore the
feasibility of implementing a CDM project in theear

3.2 Project Development Methods

The site development technologies to be used anenom to the Philippines. There
has been a long history of reforestation and tlaeting in the country dating back
more than 100 years ago when the first reforestgtioject was implemented.

(a) Reforestation

Reforestation will be done by planting a combinatd indigenous and fast-growing
species in grassland areas. Ideally, preferenagdhe given on the use of
indigenous species as these are more adapted saehkelowever, the approach of
combining fast-growing and indigenous species etk to be the prudent approach
in this case for several reasons. First, the itethe project activity are open and
marginal grasslands. Fast growing species havesprability to compete with
Imperata grassland. They could then provide a betieroclimate for indigenous
species, which could be introduced either natu@ilgrtificially in the understorey
once the grass is suppressed. Secondly, thereyisiméted experience in planting
indigenous species in open grasslands. Using aioatn of indigenous and fast
growing species thus allows for improved succesksmaitigation of risk to the
project.

(b) Agroforestry farm development

Upland farms are widespread in the project siteyTisually involve planting of
annual crops such as rice, corn and vegetablesufimistence and/or cash. They have



high soil erosion rates and are therefore not swiée, especially in steep slopes.
They will eventually end up as degraded grasslaed without any intervention.

The main strategy in stabilizing these farms walldy agroforestry development.
Agroforestry involves the planting of woody peraalsiin conjunction with
agricultural crops. Many forms of agroforestry ¢xisthe Philippines, ranging from
alley cropping to multistory systems.

Fruit trees will be introduced in upland farms thet devoted to annual crops. This
will help reduce erosion and increase income ah&as. Farmers will be given a
choice of species to plant. The following fruitedsehave been identified as suitable
for the area: jackfruit, avocado, mango, caimita] pummelo. These trees will be
planted at a 10 x 10 m spacing to allow for intepging of annual crops. In this way,
the current practices of the farmers will not bdically changed.

From the carbon sequestration point of view, thenradvantage of fruit trees over
forest trees is that only the fruits are harvestthat the bulk of the carbon in the
biomass is conserved. In addition, it is in thet Iigerest of the farmers to prevent
fire because they want the trees to bear fruitiemh a purely reforestation project
where the main income is derived from plantingdréeénere is also little chance of
farmers allowing their own farms to be convertefot@st tree plantations because of
bureaucratic red tape associated with getting gerimi harvesting trees. In contrast,
no such regulations govern the harvesting of fregs.

c) Stakeholder participation

Comments from the local stakeholders were soliditeough a series of two
workshops early in the development of the proj€be first workshop gathered
representatives from government agencies, NGOsieademia. During the
workshop, discussions on the concept of the Cleare@pment Mechanism (CDM)
and eligible projects were discussed. The workstisp provided an opportunity to
orient the stakeholders on the proposed CDM foresiject. After the overview of
the CDM concept and of the proposed forestry ptpjbe participants were asked to
identify criteria in choosing specific sites. Ttreria identified by the local
stakeholders and that established by the CDM weed to identify specific sites for
the project activity.

The second workshop involved the local communitisegle the proposed project site.
The main objective of the workshop was to increasareness of the local
communities on the project and to solicit suppad participation from them.

Similar to the first workshop, the second worksbegan with the presentations of
papers to provide the participants the overviewhefconcept of the CDM, eligible
projects under the CDM and the proposed forestujept. After the paper
presentations, a forum was provided to expresgssand concerns on establishing
the CDM forestry project. Towards the end of theksbop, a resolution was drafted,
discussed and finalized. The resolution signedhbyldcal communities is an
indication of their support to the implementatidrtlee carbon sequestration project.

3.3 Early Results



After 30 years, it is expected that a total of 80D, tC will be sequestered by the
project most of which will come from the reforegtatcomponentKigure 2).

The project’s long term social development outcoaresthose related to the
watershed-wide benefits of reduced sedimentatiaharrivers; reduced flooding
(e.g., damage to assets and lost time from world;raduced topsoil erosion (e.g.,
improved agricultural production in the long ternhj. the short term the project will
result in livelihood improvement (through agrofdrgl aesthetic improvements and
reducing localized erosion problems.

Local communities will benefit from the project. fl@eestation components offer
substantial employment opportunities for residemthe area. In addition, the
agroforestry component has the potential to prolodg-term source of income.

Total Carbon Benefits Per Component (tC)
(Total= 512,913 tC)

60,264 O Reforestation
W Agroforestry

452,649

Figure 2 Total net carbon benefits of the refotgstaand the agroforestry
components of the project.

3.4 Current Status

After two initial studies since 2001, the PDD isanbeing prepared. There were
initial consultations with the DNA and it is expedtthat the PDD will be completed
in early 2008.

4. OPPORTUNITIESAND CHALLENGES

There is great potential for carbon sequestratrojepts in the Philippines owing to
its biophysical condition and the presence of larehs that could and should be
reforested (Lascet al., 2001). There are literally millions of hectaneshe uplands
that pose ecological and economic threat if foreser is not restored. There are



however challenges that need to be overcome ir fod¢he full potential of the
carbon market to come to fruition.

To date, not a single A/R project has been enddrgetle DNA to the UNFCCC (in
contrast more then five energy projects have baedorsed). Recently, there is
positive signal that the government through theddpent of Environment and
Natural Resources (DENR) is finally moving to palve way for A/R projects in the
country. A technical evaluation committee for A/Rjects is being constituted and
capacity building activities are currently underwhys highly likely that the two
projects presented here will be the first onesetkDNA endorsement.

The key challenge is to streamline the DNA procedwo that potential project
developers are not discouraged. Early signs areueaging. The DNA promises to
reach a decision within 21 working days upon submisof the PDD. The country
has more than a century of trying to reforest thentry’s denuded areas with little
success to show for it. The CDM offers a way ofrfelimg new resources that could
assist in achieving the vision of a green Philiggin
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