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1. Introduction
1.1 Background

Mangrove forests are the other forest type that exists in the Philippines apart from the
dipterocarp forests. Among the different forest types, they are minor types compared to the
dipterocarps since they occupy only an estimated 112,400 hectares - 2 relatively small area
comprising around 2 percent of the total forest area.

However, mangroves significantly affect the lives of the people in the communitics
around them. They are sources of products and services, providing income and livelihood to the
people. as well as affecting the ecology of the areas where they are found. Many mangrove
resources are harvested for subsistence purposes. Some local communities located near
mangrove areas are almost entirely dependent on mangroves for their livelihood.

Mangrove species play a significant role in the ecological stability of their ecosystem and
other outlying ecosystems. The ecological significance of mangrove forests and their roles and
functions in the overall ecosystem are being given increased recognition. This forest type is one
of the most diverse communities in the coastal areas, providing near-shore nutrient enrichment for
small mammals, birds, reptiles, amphibians, and other aquatic and marine species. Mangrove
forests also serve as natural coastal defense to soil erosion and protection to tidal waves and storm
along coastal sites.

Mangroves once covered almost all of the coastal arcas. of the Philippines. There was
even a legend that Manila was named after a mangrove species "nilad” that abound on the coast
of Manila Bav. But today, it is quite rare to find them anywhere in the country.

During the twentieth century, mangroves declined substantially between 400.000 and
300.000 hectares in 1920 to less than 115,000 hectares in 1997. The rapid reduction of mangrove
forests can be attributed to the conversion of mangrove swamps into brackish water ponds.
About 80-90 percent of fishpond areas was once covered with mangrove. Cutting of mangrove
for fuelwood, charcoal making and construction is probably the second most pervasive intrusion
on the resource. The conversion of the mangrove areas into fishponds may just have been the
final step in the process of destruction that began with the over-harvesting of mangrove for
fuelwood.

To properly evaluate the different management strategies for mangroves, it is crucial that
the uses and values of mangroves be identified and estimated. The accounting of mangrove
forests will serve as a tool in the policy- and decision-making on the sustainable development of
mangrove resources. Specifically, these resources are accounted to:

a. reflect the changes in mangrove forests brought about by economic growth:

b. provide a measure of performance to all stakeholders: and

¢. generate information needed to formulate congruent €COnOmIc and environmental
policies.

1.2 Rationale

The ecosystem functions of mangrove are very important, but difficult to cvalvate in
cconomiic terms. The economic value of these functions is only recognized when depletion of the
mangrove resources has occurred. Likewise, government regulations governing the utilization.

-
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development and management of mangrove resources have affected the economic valuation of
these resources. '

The assessment of mangroves has typically focused almost entirely on the different
productive uses of mangroves, while ignoring the other productive uses such as the traditional
activities and the environmental functions and services provided by mangroves. The gconomic
value of many mangrove components escapes traditional economic analysis because they do not
have market prices. The valuation of these non-marketed good and services requires a number of
assumptions and additional research efforts.

This paper attempts to refine and update the NRAP I Forestry Accounts: phvsical
accounts for old growth and residual mangrove forests in terms of area, stock and economic
vaines. Likewise, the previous mangrove forests policies and strategies adopted by the
government are evaluated to come up with recommendations on appropriate programs/strategies
to address the identified problems and issues.

1.3 Use Values of Mangrove
1.3.1 Direct Use Value

Direct use values are the vahies derived from the direct use or interaction with
mangroves resources and services. Direct use values include consumptive uses of mangrove
resources and non-consumptive uses of mangrove services. Direct use value may involve
commercial and non-commercial activities.

Direct use values of mangrove resources and services are relatively straightforward to
measure. usually involving the market value of production gains. However, the use of prices
alone will normally underestimate benefits, as they do not account for local consumer surplus.

1.3.2  Indirect Use Value

Indirect use values are indirect support and protection provided to economic activity and
property by the mangroves” natural functions, or regulatory environmental services.

Since environmental functions are rarely exchanged in markets, measurement of indirect
use values typically entails the use of non-market valuation techniques.

-

2. NRAP-1 Forestry Accounts: Physical Accounts

21 Method

The NRAP-1 accounting structure for mangrove forests followed the basic accounting
identity used by Repetto (1989) wherein the opening stock plus all growth, increase or additions
less all extraction, destruction or diminution equals the closing stock. The accounting period
covers 1970 to 1989 with 1972 as the benchmark year.



.22 Assumptions

2.2.1 Opening Area and Distribution

The benchmark data used for the opening area was based on the digital analvsis of
LANDSAT imageries of the country's forest resources conducted by the Natural Resources
Managenment Center (NRMC) in 1972, which is now the National Mapping and Resources
Information Agency (NAMRIA).

The estimated mangrove area of 227,947 hectares was used as the 1972 benchmark data
for the opening area. The opening area was based on the estimated remaining mangrove forests.
approximately 95 percent of which are residual forests and only 5 percent are old growth
mangroves. These old growth mangrove forests are mostly located in Palawan.

It was assumed that there is zero net stand growth and tree growth is equal to tree
mortality in the old-growth mangrove forests. The area logged was assumed to be the volume of
the poles and fuelwood harvested in the old growth and residual mangrove forests. For residual
mangrove forests area accounts, the area logged in the old growth forests in the previous vears
was assumed to be converted to residual forests.

2.2.2  Volume and Growth Rate

For resource accounting purposes, the average volume stock used in this study on the old
growth mangrove forests was 132.3 cubic meters (cu m) per hectare, whereas the average volume
on the residual mangrove forests was 33 cu m per hectare. These estimates were based on the
average volume gathered from ground inventories conducted in various provinces during the
period 1981-1985 by the National Mangrove Committee.

The growth rates of bakavan (Rhizophora spp.), a major mangrove species, diminishes at
an accelerated rate from smaller diameter classes (Brown and Fischer 1920). Bakauan scedlings
grow at 14.9 percent for the five-centimeter diameter class and slow down to 3.4 percent: for the
ten-centimeter diameter class, 2.6 percent; for the 15-centimeter diameter, 1.9 percent and for the
20-centimeter diameter class, 1.3 percent. The study covered the cultivation of bakauan for
fuelwood purposes only. The estimated growth rate used in the study was 2.037 cu m/ha/vr.
based on a series of forest resource inventories conducted by the then Burcau of Forest
Development, which is now the Forest Management Bureau (FMB).

2.2.5  Harvesting

Mangroves are sources of both forest and fishery products. Only the accounting of forest
products harvested from mangroves was included in the study. The focus on forest products docs
not discount the importance of accounting for fishery products harvestable from mangrove
forests. which are also considered valuable.

The reported forest products harvested from mangrove forests are timber. fuelwood.
charcoal. nipa shingles and tanbarks, for which data are given yearly in the Philippine Forestry
Statistics (PFS). Although there were reports of timber harvesting on mangrove forests in 1971
and 1972, the data on mangrove timber for these vears were discarded in favor of the data on
fuehvood exports (Serna, 1991).




The bulk of mangrove resources have been used for fuelwood, a marginal livelihood
activity. Therefore, the accounts established for the study were based on the harvest of these
forest products. Harvest for subsistence was assumed to be equivalent to the per capita fuetwood
consumption of 0.5 cu m/yr. among the coastal population using fuelwood (Bennagen and
Cabahug, 1992). It was estimated that in 1970 around 250,000 cu m were harvested for this
fuelhwood use.

2.2.4 Conversion to Fishponds and to other Land Uses

The accounts used for area converted to fishponds were the areas covered by Fishpond
Lease Agreements (FLAs) reported yearly by the Bureau of Fisheries and Aquatic Resources
(BFAR).

The area of old-growth mangroves converted to fishpond was computed at 5 percent of
the total area covered by fishpond lease agreements issued by BFAR, while 95 percent of areas
converted to fishpond used to be residual mangrove forests.

The accounts assumed that 70 percent of the mangrove arca depletion is attributed to the
conversion into fishponds and the rest to other land uses. The area estimated already includes
illegal conversion to fishponds and other land uses.

2.3  Accounts

In accounting for the mangrove forest resources, the Repetto basic accounting structure
was used. wherein the opening account plus the additions less the reductions equals the closing
account during the accounting period. The difference between the additions and the reductions is
the net change during the accounting period.

2.3.1  Old Growth Area Accounts

The opening area of the old growth mangrove forest was assumed at 5 percent of the
LANDSAT-I data of 227,947 hectares from the Mangrove Inventory of Philippines, with 1972 as
the benchmark year. There are no additions in the old growth forest because of the assumption
that there is no net stand growth in old growth forest and that tree growth is equal to tree
mortality,

Reductions in area accounts included area logged and converted to fishponds. Logged-
area includes areas subjected to poles and fuelwood harvests. It is unfortunate that there are no
studies and/or reports that can provide estimates on the harvests done in mangrove forests. On the
other hand, the area of old-growth stands converted to fishponds is equivalent to the 5 percent of
the totat area of fishpond leases issued by BFAR.

2.3.2 Residual Area Accounts

For the residual mangrove forest, the opening area was equivalent to 95 percent of the
227.947 hectares with 1972 as the benchmark year. The area logged in the old growth mangrove
forests in the previous year becomes an addition to the residual mangrove forest area for the
accounting vear.

The accounts for area reductions in residual mangrove forest comprise of areas converted
to fishpond and other fand uses. The area converted to fishpond was computed at 95 percent of



total area of fishpond leases issued by BFAR, while 70 percent of the mangrove area depletion Is
accounted for by areas converted into fishponds and other land uses.

2.3.3  Old Growth Volume Accounts

Using the area of the old growth in 1972, the volume account opening area is the product
of the area and the old growth average stock volume as benchmark volume. No additions were
made to the old growth volume because of the assumption that there is zero net stand growth and
tree growth is equal to tree mortality.

Volume reductions were composed of the stocks on the logged areas and areas converted
to fishponds. The stock reduction was computed by multiplving the areas logged and converted
to fishpond with the average stock volume for old growth mangrove forests.

2.3.4 Residual Volume Accounts

The residual forest volume accounts additions include: a) the ner stand growth of 1970.
which is equivalent to 1970 opening area in residual forest multiplied by the assumed growth rate
of 2.037 cu m/ha/yr; b) the initial volume, which is logged-area in previous year mulitiphed by an
average residual forest stock volume of 33 cu m/ha: and, c) the net stand growth of the current
year. which is equivalent to the product of the area logged in previous years and the assumed
growth rate of 2.037 cu m/ha/yr.

The reductions in the volume accounts for residual mangrove forests include the volume
of areas converied to fishponds and other uses multiplied by the average stock volume for
residual mangrove forests, and the actual volume of extracted forest products as reported in the
PFS. The volume harvested for subsistence is computed based on the assumption that the per
capita fuelwood consumption among the coastal population is 0.5 cu m/yr, using as benchmark
the 1970 estimate of 250,000 cu m.

2.4 Summary of Results

Based on the of NRAP-1 reports, the area accounts indicated that mangrove forests
decreased from 238,164 hectares to 132,645 hectares over the 20-year accounting period or an
average of 5,276 hectares annually. In volume terms, the total stock of 9.7 million cu m in 1970
has been reduced to 6.2 million cu m in 1989. Thus the stock depletion totaled 3.5 million cu m
over the 20-vear period or an annual drain of 177,000 cu m. This depletion represents 36 percent -
of the growing stock in 1970 {Bennagen and Cabahug, 1991).

3. ENRAP-4 Rqﬁtgaﬁeﬁts and Update: Physical Account

The accounting method used in refining and updating mangrove forests accounts n
ENRAP-4 was generally similar to the accounting method used in NRAP-1. To attune the results
of NRAP-1 to the current situation, the data, assumptions and physical accounts used were
verified and validated before applving them to the ENRAP-4 mangrove forests accounts
refinements and update. Existing policies that have affected the valuation of mangrove resources
were also considered.

The benchmark data for the ENRAP-4 accounts uses the 1988 RP-German National
Forest Resources Inventory (NFRI) results with 1989 as the benchmark vear. In 1994, the Japan
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Forest Technical Assistance (JAFTA) carried out an inventory of the forest resources of the
Philippines but this has not yet been completed.

3.1 Method

The accounting structure in ENRAP-4 also uses the basic accounting identity of Repetto.
The general principle is that the opening stock less the net change in stock is equal to the closing
stock. The net change in stock is the difference between the additions and the reductions in stock.

3.2 Assumptions
3.2.1 Opening Area and Distribution

The benchmark data used for the opening area was based on the results of the 1988 RP-
German National Forest Resources Inventory (NFRI). Estimates based on the combination of
aerial photography or satellite imageries and ground verification of the NFRI placed the
remaining mangrove forests at 139,100 hectares, with 1989 as the benchmark vear. The
remaining mangroves are mainly along the seashores of Regions 1V, IX and X constituting 83
percent of the total mangrove forests.

Based on the PFS reports, the old growth covers approximately 5 percent of the
remaining mangrove forests while 93 percent are residual forests. In the old growth forest. it is
likewise assumed that there is zero net stand growth wherein tree growth is equal to tree

mortality.
3.2.2  Volume and Growth Rate

The Mangrove Technical Review Commitice published in 1994 the book, Mangrove
Reveneration_and_Management which reported that the average volume on residual forests
. dominated by the Rhizophora species is 33 cu m per hectare, whereas the average volume on the
old-growth Rhizophora stands is 132.3 cu m per hectare. The publication made mention that the
average growth rate in natural stands is 7.5 cu m per hectare per year and for unmanaged
understock stand, 3.5 cu m per hectare per year, but these were based on the Malaysian mangrove
forestrv inventory. Forestry experts found this to be high for the Philippines. Thus. this study
opted to retain the growth rate of 2.037 cu m per hectare per year, as well as the NRAP 1
assumptions. L

3.2.3 Harvesting o

There have been policies issued by the Department of Environment and Natural
Resources prohibiting the harvesting of fuelwood in mangges as. Hence, beginning in 1990.
there have been no reports that monitor the cutting of poles and fuelwood in mangrove forests.
But this doss not mean there were no harvesting of poles and fuelwood outside fishpond leases
and mangrove plantations.

The DENR issued in 1990 Administrative Order No.l13 regulating the utilization.
development and management of mangrove resources. Section 3 of the Order prohibits the
granting of license or permit of any kind that will authorize the cutting and/or debarking of the
trecs for commercial purposes in areas outside the fishpond leases and mangrove plantations.

6



Likewise, in 1991, Republic Act No. 7161 banned the cutting of all mangrove species for
fuehwood. After 1991, DENR did not issue any permit allowing the cutting of fuehwood in the
mangrove forests.

This study used the assumption of NRAP-1 that the harvest for subsistence account from
mangrove forest is equivalent to the per capita fuelwood consumption of 0.5 cu m per vear among
coastal population using fuelwood. The 1970 estimated volume of 250,000 cu m of fuelwood
harvested for subsistence was utilized as benchmark data and interpolated on 1997.

3.2.4 Conversion to Fishponds and Other Land Uses

In spite of the joint Department of Agriculture (DA) and DENR Administrative Order
No. 3 series of 1990, the Bureau of Fisheries and Aquatic Resources (BFAR) still grants fishpond
leases to unproductive, underdeveloped andfor abandoned arcas covered by and within FLAs.
BFAR provided a revised list of FLAs issued from 1973 up to 1998. The revised list was used in
the study to refine the NRAP-1 report using the 1988 NFR] estimate as benchmark data to reflect
the actual effects of the changes of fishpond conversion on the mangrove forest accounts for this
study.

3.3  Accounts

For mangrove forests accounts, additions are in the form of natural stand growth or
annual increment in the standing stock of mangrove forests. Additions in the form of man-made
regencration of mangrove forests are treated separately under plantation forests accounts.
Reductions are in the form of harvesting of timber, fuelwood and/or charcoal for subsistence of
the residents in mangrove areas, conversion into fishponds and conversion to other Jand use.

3.3.1 Old Growth Area Accounts

The ENRAP-4 study used as basis the 1988 RP-German Natural Forest Resources
Inventory (NFRI) figure of 139,100 hectares to compute for the old growth mangrove forest.
With 1989 as the benchmark vear, the opening area of the old growth mangrove forest was
computed at 5 percent of the total mangrove area. Old growth areas are not increasing because it
is assumed that there is no net stand growth in old growth forest and that tree growth is equal to
tree mortality. Cutting in the old growth forest has been banned since 1990. The other reduction
in old growth area account was the conversion to fishponds that comprise > percent of the total
fishpond leases issued.

3.3.2 Residual Area Accounts

The opening area in the residual mangrove forest is equivalent to 93 percent of the
139100 hectares of the estimated mangrove forest area in 1989. Mangrove plantations and
reforestation programs are considered as additions in the residual area accounts. In the absence of
recent data regarding these activities, a separate accounting of plantations will be done.

The area reductions in residual mangrove forests comprise of area converted to fishpond
and other land uses. The residual area converted to fishpond is computed at 95 percent of the total
area of fishpond leases issued by BFAR while the area converted to other land uses is considered
to be 30 percent of the depleted of mangrove forests area.



3.3.3  Old Growth Volume Accounts

The benchmark opening stock for the old growth mangrove forest is the product of the
1989 area and the average stock volume in the old growth forest. There are no additions in the
old growth volume because of the assumption that there is zero net stand growth and tree growth
is equal to tree mortality.

Volume reductions in old growth forest are atiributed to conversion of mangrove areas
into fishponds. The stock reduction is computed by multiplying the areas converted to fishpond
with the average stock volume of 132.3 cu m/ha for old growth mangrove forests.

3.3.4 Residual Volume Accounis

Additions to the residual forest volume were based on the net stand growth using the
1989 opening area in residual forest and the net stand growth of the area logged from the previous
vears multiplied by the assumed growth rate of 2.037 cu m/ha/yr.

The reductions in the volume accounts for residual mangrove forest includes the volume
of arcas converted to fishponds and areas converted to other use multipiied by the average stock
volume for residual mangrove forests. Another major reduction in volume account comes from
the harvest of forest products for subsistence by the residents near the mangrove areas. This was
computed based on the assumption of per capita annual fuelwood consumption of 0.5 cu m
among coastal population, which was interpolated from the NRAP-1 benchmark volume using

the 1970 estimate of 250,000 cu m.
3.4 Discussion of Results

The Philippine mangrove forests have significantly dwindled at an average of 3.500
hectares annually (Table 1). From an estimated area of 220.650 hectares in 1970, it deciined to
onlv about 128,650 hectares in 1997. The annual rate of decrease was registered at around 4.250
hectares during the period 1970-1979. The reduction was higher during the 1980-1989 period at
4 360 hectares annually.

The conversion of approximately 71,200 hectares (Table 2, column S) of mangrove
swamps into brackishwater ponds from 1970 to 1997 was the principal factor behind the loss of
the Philippine mangrove forests. For the same period, around 7,845 hectares of mangrove forests
have been subjected to cutting for fuelwood, charcoal and construction materials.

- The depletion of mangrove forests proceeded at a slower rate from 1990 to 1997 at about
[.230 hectares annugl]ly. This coincided with the prohibition of the granting and/or renewal of
mangrove timber lic#ise and/or ptrmit of any kind that authorizes the cutting and/or debarking of
trees for commercial purposes (Table 2, columns 3 and 4).

" With the issuance of DENR Administrative Order No. 90-15 and Republic Act No. 7161,
the government started to regulate the utilization, development and management of mangrove
FESOUITES.

In volume terms, from a total stock of 8.3 million cu m in 1970, mangrove forest
resources have been reduced to 4.5 million cu m in 1997 (Table 3). The stock depletion for the
accounting period totaled 3.8 million cu m or an estimated average annual drain of 158.100 cu m.
The highest depletion occurred during the period 1980-198% with a reduction of approximately
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193.400 cu m annually. The lowest was an annual exhaustion of 90.000 cu m registered between
1990-1997. It was noted that there was an exceptionally large depreciation during 1970-1974
with an estimated volume 235400 cu m. This depreciation was largely due to the substantial
recorded harvests of mangrove timber and fuelwood as reported in the PFS (Table 2, columns 2,
3 and 4),

Tables 4 and 5 present the vear-to-vear area accounts of old growth mangrove forests
and residual mangrove forests, respectively, while the volume accounts for old growth mangrove
forests and residual mangrove forests are shown in Tables 6 and 7 respectively. For the
accounting period (1992-1997) of this study, mangrove forest areas have been reduced at a rate of
9835 hectares per year with an annual volume depreciation of 94,700 cu m.

The PFS estimated the change of mangrove area using the following equation as derived
by the RP-German NFRI Project:

Area for year T = (1988 Mangrove Area x Change Factor) T'%

where:

139, 100 hectares
0.994
T

1988 Mangrove Area
Change Factor
Current vear

|| 1 |

341 Old Growth Mangrove Forests

The area accounts indicate that old growth mangrove forests decreased from 6.794
hectares in 1992 to 6,635 hectares in 1997 at an average rate of about 35 hectares annually {Table
4). In volume terms, from a total stock of 898,820 cu m in 1992, it has been reduced to 877.850
cu m in 1997 (Table 6). The total stock depletion for the period 1992 — 1997 was estimated at
21.240 cu m or an average depreciation of around 4,650 cu m per year.

3.4.2  Residual Mangrové Forests

The area covered by residual mangrove forests in 1992 was 127,770 hectares dropping to
123,500 hectares in 1997 (Table 5). The decrease was only 4,270 hectares or an average change
of 930 hectares per vear. The stock in 1989 wa$ 4.36 million cu m, and was reduced to 3.81
million cu m in 1997 with an annual decrease of 90,100 cu m (Table 7).

4. Economic Evaluation
4.1  Stumpage Values

For purposes of valning the physical accounts, the stumpage value of the standing
mangrove wood resources was estimated using the Asian Development Bank (ADB) feasibility
study on mangrove development. The forest edge price less the production cost and margin for
profit will result to the stumpage value of the resource.



4.2 Depreciation Estimates

4.2.1  Net Price Method

Net prices were applied on the physical account tables for the various resources with a
modification allowed for the difference in prices at the beginning and at the end of the same
accounting year. This procedure implies that the depreciation numbers derived through the net
price method are reflective more of physical depreciation/appreciation rather than of any price
effects. :

Tables 8.1 and 9.1 show the depreciation of mangrove resources from 1992 to 1997
using constant 1994 prices for old-growth and residual mangrove forest, respectively. On the
other hand. an appreciation of the value of the resources was observed during the same period
using the current prices as indicated in Tables 8.2 and 9.2 for old-growth and residual mangrove

forests respectively.
422 Change in Asset Value

The economic appreciation/depreciation of residual mangrove timber resources IS
estimated using the asset value approach. This approach looks into changes in the future stream
of harvest which are then converted into changes in the present value of stumpage at the
beginning and at the end of each vear using a social discount rate of 8 percent (Annexes 1 and 2).
Since a cutting ban on said resources have been in effect since 1992, said valuation represents 1ts
option value. This means that the mangrove timber values may only be realized once said ban is
lifted. The valuation may also be interpreted as the foregone benefits under such policy.

An economic cutting cycle of 35 years under the seed tree method of management was
adopted. The cutting cycle was based on an optimization model (Annex 3) which determined.the
cutting cvcle that would yield the highest discounted values taking into consideration changes in
stumpage values, physical growth of the mangrove forests, annual cutting area and price
elasticity. The seed tree management, which involves leaving 30 percent of the total stock density
per hectare as sources of seedlings for natural regeneration, was adopted as it results in higher
timber volumes within a shorter period of time as compared to-¢lgar cutting.

5. Depreciation of Forest Resources

5.1 Discussion of Results

Using the net price nfcthod, the valugs in nominal prices of old growth mangrove forest
resources appreciated from PhP282emillion in 1992 to 291 million in 1997. Employing the
constant 1994 prices, the value of old growth mangrove resources depreciated from PhP326
million in 1989 to PhP233 million in 1997 (Table 8.1 and 8.2).

For residual mangrove forest, the value likewise appreciated from PhP1.29 billion in
1992 to PhP1.32 billion in 1997 at nominal prices. But in constant 1994 prices. the value
depreciated from PhP1.50 biliion in 1992 to PhP1.06 billion in 1997 (Table 9.1 and 9.2). Refer
to Table 10 for a summary of the economic accounts using the net price method.

Another approach used to determine the economic depreciation of mangrove forest was
the Asset Value Approach. Table 11 shows the resuits of the change in asset value of mangrove

10



timber resources from 1992 to 1997. ‘At current prices, there was an appreciation of the

economic value of the mangrove resources. Depreciation in asset value was observed. howcver.

the stumpage values of the mangrove resources arc expressed in constant 1994 prices. Said values
decreased from PhP33.18 million in 1992 to PhP12.28 million in 1997 or by an annual average

decline of 17.61 percent.

The informal use for subsistence purposes of the mangrove forest resources continuously
caused the decline of its stock. Although the value of the resources appreciates using the nominal
prices. it is not reflective of the true value of the resources, hence the application of the constant
1994 price which shows the gradual decrease of the asset value as the stocks diminish.

5.2  Summary and Trends

Figures 1, 2 and 3 show the vear-to-year trend of the mangrove forest area. volume and
cconomic accounts. The prohibitions on the commercial cutting and/or harvesting of mangroves
resulted in a minimal depreciation of these stocks from 1992 to 1997. The conversion of the arsa
to fishponds and other uses, and the harvest of fuelwood for subsistence purposes brought about
the reductions in mangrove forest resources.

1l
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T Table 1
SUmmary of Area Accounts for Philippine Mangrove Forests: 1970 - 1997
Year Opening Area Area Aditions | Area Reduction | Net Change in Area Closing Area 10 -year Period { Average Change
1970 226,743.43 2,112.00 8,204.90 (6,092.90) 220,650.53 1970 - 1897 (3,503.25)
1971 220,650.53 2,992.84 6,966.45 (3,873.61) 216,676.93 1970-1979 (4,255.46)
1972 216,676.93 2,283.47 4,806.97 (2,523.50) 214,153.43 1980 - 1989 (4,563.65)
1973 214,153.43 1,071.01 777.25 293.76 214,447.19 1990 - 1997 (1,237.50
1974 214,447.19 341.06 3,638.17 (3,297.11) 211,150.08
1975 211,150.08 . 33947 3,664.68 (3,325.51) 207,824.57 5-year Period Average Change
1976 207,824.57 YT 123.87 5,843.56 (5,719.69) 202,104.88
1977 202,104.88 ¢ 100,70 6,768.84 (6,668.13) . 195,436.74 1970 -1974 (3,118.67)
1978 195,436.74 138.97 4,930.33 {4,791.36) 190,645.39 1975- 1979 (5,392.25)
1979 190,645.39 149.04 6,605,681 {6,456.57) 184,188.82 1980 - 1984 {6,021.05)
1980 184,188.82 56.39 8,633.06 (8,576.67) 175,612.15 19885 - 1989 (3,106.25)
1981 175,612.15 147.03 6,941.30 (8,794.27) 168,817.88 1990 - 1994 (1,233.67)
1982 168,817.88 40.28 5,167.55 {5,127.27) 163,690.61 1895 - 1997 (1,243.87)
1983 163,690.61 59.42 4,947.13 {4,887.71) 158,802.90
1984 158,802.90 - 4,719.35 (4,719.35) 154,083.55
1985 154,083.55 - 4,110.43 {(4,110.43) 149,873.12
1986 149,973.12 5.67 327217 (3,266.50) 146,706.62
1987 146,706.62 - 6,046.69 (6,046.69) 140,659.94
1988 140,659.94 - 1,659.94 (1,559.94) 139,100.00
1989 139,100.00 - 547.68 (547.68) 138,652.32
1990 138,652.32 - 1,080.46 (1,980.46) 136,571.86
1991 136,671.86 - 2,008.42 (2,008.42) 134,563.44

1992 1997’
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Table 2

Philippine Mangrove Forest Dataset: 1970 - 1997

FUELWQOD

YEAR FUELWOOD CHARCOAL | FISHPOND STUMPAGE VALUE constant MANGROVE AREA (PFS}
EXPORT PRODUCTION | PRODUCTION LEASE OLD GROWTH RESIDUAL PPP 1994 TOTAL OLD GROWTH| RESIDUAL
{CUM.) (CU.M.) {CU.M.) (HAS.) NOMINAL | CONSTANT | NOMINAL | CONSTANT price (HAS.) (HAS.) {HAS.)

(1) (2 3 4 (5 {6) {7} {8 (8) (19} (11 (12 (13) (14
1070| 297,189.00 151,037 9730 3,70400| 27934| 581958 | 144.35| 3,007.29 | 20.83 4.80 | 288,035.00 1 14,264.00 | 273,771.00
1971} 226,749.00 118,000 6,833 | 3,328.00| 270.24 | 4,659.31 140.94 | 2,430.00 | 17.24 580 | 286,650.00 | 14,213.00| 272,437.00
1072 106,351.00 68,000 2,308 ] 2,655.00 ] 249.47 ] 3,838.00 | 126.741 1,9249.86 | 1538 8.50 | 284,211.00 | 13,908.00 § 270,305.00
1973} 33,867.00 7,000 3,000 30998 | 221.78] 2957.07 | 124.26]| 1,656.67 | 13.33 750 | 233,955.00} 12,154.00 | 221,801.00
1974| 33,680.00 15,015 4000 | 2,34446 | 260.50 | 2,631.31 14663 ] 1,481.111 10.10 8.90 | 232,097.00| 11,872.00 ] 220,225.00
1975] 12,300.00 9,000 12,000 | 2516321 24579 231877 | 18232 1,720.00{ 943 10.60 | 254,016.00 | 12,662.00 | 241 354.00
19761 10,000.00 8,000 41,000 | 4,08122| 100.88 [ 1631.45] 150.73| 1,288.29 8.55 1170t 228,472.00 | 11,308.00 | 217,164.00
1977 13,800.00 23,188 3,000 471158 | 206.35] 1,599.61 156.10 | 1,210.08 | 7.75 12,90 | 245,138.00 | 12,048.00 | 237,080.00
1978]  14,800.00 2,553 30001 33097871 268.12] 1,942.90| 19449 1,409.35 7.25 13.80 | 246,609.00 | 114,741.00 | 234,958.00
1879 5,600.00 16,443 5000| 465426 | 22090} 1,372.05} 18842 1,170.31 6.21 16,10 | 245,00000 | 12,000.00 | 233,000.00
1980} , 14,600.00 13,644 2,000]| 603068 | 28565 | 1,511.38] 219581 1,161.80| 528 18.90 | 241,821.00 ] 11,127.00 | 230,694.00
1981 ,4,000.00 244 28,000 | 490428 | 30424 | 136430 | 273.92| 1,22834 | 448 22.30 | 239,382.00] 10,820.00 | 228,562.00
1982 5,800.00 14,632 20004} 3,630.14| 338.89 1 1,394.61 28068 | 115506 | 412} 2430} 211,513.00] 10,513.00 | 201,000.00
1983 - 9,400 30,000} 3515731 28180 1,10548 | 31049]| 121761 392 2550 234,504.00 | 10,206.00 | 224,298.00
1984 - 71,000 53,000 3,353.85| 285.45 761.20 | 351.33 936.86 | 267 | 37501 232,065.00 9,890.00 | 222 166.00
1685 563.00 62,000 36,000} 2,917.09| 28899 62552 | 251.01 543.31 216 | 46201 218,111.08 9629.13 | 208,481.94
1586 - 25,000 29,000} 2,32540 1 29254 635,96 | 229.11 408,07 | 2.17 | 46.00 | 214,478.64 9,399.65 | 205,078.99
1887 - 15,400 28,000 4,297.14§ 2986.08 62464 | 259.38 547221 2.1 47 40 | 143,522.00 6,289.94 | 137,232.06
1988 - 16,200 3,000 1,108.58 | 29983 563.21 258.77 488.29 1.88 53.20 | 139,100.00 6,096.14 | 133,003.86
19889 - 9,400 1,000 389.21 303.17 511.25 | 198.72 335.11 169) 59.30 1 135700.00 504713 | 129,752.87
1590 - - - 1,407.43 | 308.72 457.11 | 267.80 399.11 1.49 ] 67101 132,500.00 5806.89 | 126,693.11
1991 - - = 1,427.30 | 310.26 380.26 | 299.75 377.04 126 ] 79501 129,200.00 5662.27 | 123,537.73
1992 - - - 79358 | 313.81 363.63 | 307.70 356.55 1.16 | 86.30 | 126,300.00 5,535.17 | 120,764.83
1993 - .- - 537.11 317.35 343.82 | 315.66 341.99 1.08 | 92301 123,400.00 5,408.08 | 117,991.92
1994 - - - 218.18 | 320.90 320.90 | 32362 323.62 1,00 | 100,00 § 120,500.00 5,280.98 | 115,219.02
1995 - - - 30.40 | 324.44 300.41 331.57 | 307.01 0.93 | 108.00{ 117,700.00 5,158.27 | 112,541.73
1996 - - - 1,591.01 327.99 278.431 339.63 288.23 0.85] 117.80 | 115100.00 5,044.33 | 11005567
1997 - - - 1,030.50 § 331.53 265.65 | 347.48 278.44 0.80] 124.80 | 112,400.00 4,926.00 | 107,474.00

ASSUMPTIONS:1988 FRI Inventory
Benchmark Area 139,100.00 hectares
Stock Volume {OG) 132.30 cu.m./ha.
Stock Volume {R) 33.00 cu.m./ha.
Growth Rate 2.037 cum/halyr
14
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Summary of Volume Accounts for Philippine Mangrove Forests: 1970 - 1997

Table 3

Year Opening Volume | Volume Aditions | Volume Reduction | Nel Change involume | Closing Volume 10-year Period | Average Change
1970 8,962,364.35 499,222.34 1,157,874.96 (658,652.62) 8,303,711.73 1970 - 1997 (158,162.12)]
1971 8,303,711.73 534,386.47 980,081.23 {445,694.76) 7,858,016.97 1970 - 1979 (177,233.06)
1972 7,858,016.97 & 515,628.85 683,489.38 (167,860.53) 7,690,156.44 1980 - 1989 (193,475.38)
1973 7.690,156.44 " 477,799.07 353 ,442.01 124,357.06 7,814,513.49 1990 - 1997 {90,181.89)
1974 7,814,513.49 454 405.46 483,695.92 (29,290.46) 7,785,223.04
1975 7,785,223.04 456,034.22 476,142.41 (21,108.19) 7,764,114.84 5-year Period Average Change
1976 7,764,114.84 448,181.40 617,879.15 (169,697.75) 7,594,417.09
1977 7,594,417.09 447,622.18 618,325.64 (170,703.45) 7,423,713.64 1970 - 1974 {235,428.26)
1978 7.423,713.64 449,168.11 519,718.39 {70,550.28) 7,363,163.36 1975 - 1979 (119,037.85)
1979 7,353,163.36 449,804.04 612,933.64 {163,129.60) 7,190,033.76 1980 - 1934 (221,707.31)]
1980 7,190,033.76 446,861.51 693,452.84 (246,591.32) 6,943,442 44 1985 - 1989 (165,243 .44)
1981 5,943,442 .44 450,151.95 656,281.36 (206,129.41) 6,737,313.03 1990 - 1994 (68,830.60)
1982 6,737,313.03 446,711.34 580,026.36 (133,315.02) 6,603,998.02 1995 - 1997 (125,767.37)
1983 6,603,998.02 447,463.79 622,037.42 (174,573.63) 6,429,424.39
1984 6,429,424.39 445,503.07 793,430.26 (347,927.19) 6,081,497.20
1985 6,081,497.20 445 503.07 730,548.65 {285,045.58) 5,796,451.61
1986 5,796,451.61 445701.72 622,516.96 (176,815.25) 5,619,636.37
1987 5,619,636.37 44551462 716,120.55 (270,605.93) 5,349,030.43

1988 5,349,03043 445,514.62 513,613.55 {68,098.93) 5,280,931.50
1989 5,280,931.50 445,514.62 471,166.12 (25,651.50) 5,255,280.00
1990 5,255,280.00 445,514.62 515,183.75 (69,669.13) 5,185,610.87

5,185,610.87 | 445 514.62 529,047.32 (83,5632.70) 5,102,078.16

e
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Philippine Mangrove Old G

.

rowth Forest Area Accounts: 1992-1997 (In hectares)

ADDITIONS REDUCTIONS Discrepancy
Year Opening Net Stand Total Logged Converted Total Net Closing PFS
Area Growth Additions Area Fishpond Reductions Change Area Figures ¥ Statistical Percent

(1) 2 . &) {4) {5) () 7) {8 (% (10) (11} (12)
19921 6,793.80 - - - 39.68 39.68 (39.68)] 6,754.12 5,535.17 1,218.95 | 22.02%
1993] 6,754.12 - - - 26.86 26.86 (26.86)] 6,727.27 5,408.08 1,319.19 | 24.39%
1994 6,727.27 - - - 10.91 10.91 (10.91) 6,716.36 5280.981 1,435.37 27.18%
1995 £6,716.36 - _ - - 1.52 1.52 (1.52) 6,714.84 5,158.27 1,556.57 | 30.18%
1996| 6,714.84 - - - 79.55 79.55 (79.55)| 6,635.29 5,044.33 1,500.96 | 31.54%
1997| 6,635.28 - - - 51.53 51.53 (51.53)] 6,583.76 4,926.00 1,657.77 | 33.65%

)
@
3
@
i
®
™
®)
©
(10)
2

’_.

Year.

Benchrark opening area is 5% of 138,100 hectares mangrove area reported in the 1988 R
Net stand growth is zero (0} in old-growth forest where tree-growth equals tree mortality.

Sum of additions. .

. OLD-GROWTH MANGROVE (Area Account)

Logged area for poles and pites and for fuelwood.

There is no known study that gives estimates on areas harv

5% of lhe total area of Fishpond lease issued by BFAR.

Sum of reductions.
Total additions less total reductions.
Opening area plus net change in area.

Philippine Forestry Statistics (PFS) reports.

pP-German NFRI study.

ested of poles and piles and/or fuelwood in mangrove areas.

Estimates from PFS did not take into consideration DAO 90-15 prohibiting the cutting of trees for commercial purposes.
(11) Computed closing area less PFS area. '

(12) Percentage difference of computed closing area and PFS area.

n.d.a. - no data available

n.a. - not applicable
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Table 5
Philippine Mangrove Residual Forest Area Accounts: 1992-1997 (In hectares)
ADDITIONS REDUCTIONS Discrepancy
Year Opening Old-growth Total Converted Converted Total Mel Closing PFS
Area Area Logged Additions Fishpond Other Uses | Reductions Change Area Figures Statistical Percent
(7 {2) {3 (4 (% () /) {8 9 (19) {11 (12)
19921 127,769.64 - - 753.90 323.10 1,077.01 (1,077.01) 126,692.64 | 120,764.83 5,027.81 4.91%
1993| 126,692.64 - - 510,25 218.68 728.93 (728.93)] 125,963.71 117,991.92 7,971.79 6.76%
1994| 125,963.71 - - 20727 88.83 298.10 (296.10)] 125,667.60 115,219.02 10,448.59 9.07%
1995| 125,667.60 - - 28.88 12,38 41.25 (41.25)| 125,626.35 112,541.73 13,084.63 | 11.63%
1996 125,626.35 - - 1,611.46 647.77 2,159.22 (2,159.22)| 123,467.13 110,055.67 13,411.46 | 12.18%
1997| 123,467.13 - - 978.98 419.56 1,398.54 (1,298.54)} 122,068.59 107,474.00 14,594,589 | 13.58%

N,

RESIDUAL MANGROVE (Area Accounts) -

(1
(2)
(3)
4)
(3)
(6}
(N
(8
)
(10
(11)
(12)
n.d.a.
n.a.

Year.

Benchmark opening area is 95% of 139,100 hectares mangrove area reported in the 1988 RP-German NFRI study.

Assumed that area logged in the old-growth mangrove forests in previous year becomes residual fores area.

Sum of additions,

95% of the tolal area of fishpond lease issued by BFAR.
30% of the total area converted based on Zamora (1990).
Sum of reduclions.

Tolal additions less totat reductions.

Opening area plus net change in area.

Philippine Foreslry Statistics (PFS) reports.

Computed closing area less PFS area.

Percentage difference of computed closing area and PFS area.
- no data available

- no! applicable
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Philippine Mangrove Old Ggrowth Forest Yolume Accounts: 1992-1897 (In cubic meters)

Table 6

ADDITIONS REDUCTIONS Discrepancy Density per Hectare
Year Opening Net Stand| Total Logged Area Converted Total Met Closing PFS {cu.mJha.)
Stock Growth [Additions Stock ¥ Fishpond Reductions Change Stock Figures Statlstical Percent | Computed | PFS
1) (2 {3) 4 (5} (6] {7 8 {8} (19) (1) 12) {13) (14}
1992 898,820.08 - - - 5,249.55 5,249 55 (5,249.55) 893,570.53 n.d.a. n.a. na.l 132.30 na.
1993 893 570.53 - - - 3,552.96 3,5652.96 (3,552.96) 890,017.58 n.d.a. n.a. naj 13230 n.a.
1994 890,017.58 - - - 1,443.26 1,443.26 {1,443.26) 888,574.31 n.d.a. n.a. na| 13230 n.a.
1995 868,574.31 - - - 201.07 201.07 {201.07) 888,373.24 n.d.a. n.a. na| 132.30 n.a.
19986 888,373.24 - - B - 10,524.50 10,524.50 {10,524.,50) 877,848.74 n.d.a. n.a. na.| 13230 n.a.
1997 877,848.74 - - Y - 6,816.79 6,516.79 {6,818.79) 871,031.95 n.d.a. n.a. na.| 13230 n.a,
OLD-GROWTH MANGROVE (Volume Account)
{1) Year.
(2) Assumed volume of 132.3 cu.m./ha. in old-growth mangrove forest.
(3) Net stand growth is zero (0) in old-growth forest where tree-growth equals tree mortality.
(4) Sum of additions.
{5) Logged area multiplied by 132.3 cu.m./ha.
¥ Harvesting in mangrove areas was banned éffective 1990.
(6) Converted fishpend multiplied by 132.3 cu.m./ha.
(7} Sum of reductions.
(8} Total additions less total reductions.
(¢} Opening area plus net change in area.
- {10} Philipine Forestry Statistics (PFS) reports.
{11) Computed closing volume fess PFS volume.
(12) Percentage difference of computed closing volume and PFS volume,
(13) Computed density per hectare.
{14) PFS Density per hectare.
n.d.a. - no data available
n.a, -notapplicable
18
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: Table 7
. l?laillppine Mangrove Residual Forest Volume Accounts: 1992-1937 {In cubic meters)
ADDITIONS B REDUGCTIONS Density per Hectare
Logged Logged Discrepancy {cu.m./ha,)
Opening NSG Over Slock’ | Over Stock’ Total Harvested | Harvested | Converted | Converted Total Net Closing PFS

Yeat Stock 1970 Initial Current Year| Additions | wi Permit | Subsistence | Fishpond | Other Uses | Reductions Change Slock Figures| Statistical | Percent | Computed | PFS

(1) {2) 3 (4 (5 (6) @ (8) (3) (19) (11) (12) (13) (14) (15) (16) (17 (18}
1992| 4,203,258.08 | 425,224.20 - 20,290.42 | 445,514.62 - 468,897.86 | 24,878.82 10,662.35 | 504,439.03 [ (58,924.41)] 4.144,333.67 | nd.a. na. n.a. 327 n.a.
1993| 4,144,333.67 | 42522420 - 20,290.42 | 445,514.62 - 482,495.90 | 16,838.28 721641 | 506550.58 | (61,035.97) 4,083287.70 | nda n.a. n.a. 3242 n.a.
1994} 4,083,297.70 | 425,224.20 - 20,290.42 | 445,514,62 - 496,488.28 6,839.96 2931.41 | 508.259.65 | (60,74503)| 402255266 | nd.a. na. n.a, a2.01 n.a.
| 1995} 4,022,552.66 | 425,224.20 | - 20,290.42 | 445,514.62 - 510,886.44 952.91 408,39 | 512,247.75 | (66,733.13)| 3.955819.53 | nd.a. na. n.a. 31.49 n.a.
1996 9,563 | 425,224.20 - 20,280.42 | 445,514.62 - 525.702.15 | 49,878.03 | 21,376.30 | 59695648 | (151,441,87)| 3,804,377.66 | nda, n.a. n.a. 30.81 n.a,
| 1997| 3.804,377 .66 | 42522420 = | 2020042 44551462|  _ - 540,947.51 | 32,308.31 13,845.56 | 587,009.38 | (141,584.77)| 3,662,792.90 | nd.a. n.a. n.a. 30.04 n.a.

RESIDUAL MANGROVE {Volume Accounts)

(1
(2)
{3)
4
(i)

(6)
N
®)
(5
(10}
1
(12)
(13)
(14}
{15)
{16)
(17)
(18}
nd.a,
na.

Year,

Assumed volume of 33 cu m./ha, in residual mangrove forest.
1989 opening area in residual forest multiplied by the assumed growth rale of 2,037 cu.m Ma.lyear.
Logged-area in tha old-growih forest multiplied by an average residual forest volume of 33 cum./ha.
Cumulative fogged-area multipiied by the assumed growth rate of 2037 cu.m./ha.lyear

There Is no known study that monitors the eslimated volume of harvested of poles and/or luelwood in mangrove areas,
Sum of additions.

Production report of fuelwood, adjusted to 100% for under reporting.
Assumed per capita fuelwood consumplion of O 5 cu.m /year among coastal population (ENRAP-L Study).
Area converted to fishpond muitiplied by average residual forest volume of 33 cu.m./ha.

Area converted 1o other uses mulliplied by average rasigual forest volume of 33 cu.m./ha.

Sum of reductions
Total additions less total reductions

Opening volume plus net change in voluma,
Philinpine Foresiry Statistics (PFS) reports,

Computed closing volume less PFS voluma,
Percentage difference of computed closing volume and PFS volume,
Computed densily per hectare,
PFS Jdensity per haclare,

- no data available

- not applicabla




Table 8.1

Phifippine Mangrove Old Growth Forest Economic Accounts: 1992 - 1997 (In constant 1994 PhP prices)

ADDITIONS

REDUCTIONS

Year Cpening ‘Net Stand Total Logged Area 1/ Converted Total Net Closing
Value Growth | Additions Value Fishpond Reductions Change Value

(1) (2) (3 {4 {5 (6) (7) (8 (9)
1992 326,835,145.49 ﬁ - - 1,908,877.34 1,008,877.34 (1,908,877.34) 324,926,268.14
1993 307,231,429.14 S Y - - 1,221,593.79 1,221,583.79 (1,221,593.79) 306,008,835.35
1994 285,606,640.43 - oopty - - 463,143.42 463 143.42 (463,143.42) 285,143,497.01
1995 266,934,305.63 - - - 60,402.78 60,402.78 (60,402.78) 266,873,902.85
1996 247,349,354 .91 - - - 2,830,332.85 2,930,332.83 (2,930,332.83) 244 419 ,022.08
1997 233,199,673.52 - - - 1,810,872.63 1,810,872.63 {1,810,872.63) 231,388,800.89

Table 8.2
Philippine Mangrove Old-Growth Forest Economic Accounts: 1992 - 1997 {In nominal prices)
ADDITIONS . REDUCTIONS
Year QOpening Net Stand | Tolal Logged Area 1/ Converied Total Net Closing
Value Growth | Additions Value Fishpond Reductions Change Value

{1) (2 3 {4) {5) {6) 7 (8 ]

1992 282,058,730.55 - - - 1,647,361.15 1,647,361.15 (1,647,361.15) 280,411,369.41
1993 283,574,609.10 - - - 1,127,531.07 1,127,531.07 {1,127,531.07) 282,447,078.03
1994 285,606,640.43 - - - 463,143.42 463,143.42 (463,143.42) 285,143,497.01
1995 288,288,050.08 - - - 65,235.00 65,235,00 (65,235.00) 288,223,815.08
1995 291,377,540.09 - - - 3,451,932.08 3,451,932.08 (3,451,932.08) 287,925,608.01
1997 291,033,192.55 - - - 2,259,969.04 2,259,969.04 (2,259,969.04) 288,773,223.51
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Table 9.1
Philippine Mangrove Residual Forest Economic Accounts: 1989 - 1987 {in constant 1994 PhP prices}
ADDITIONS REDUCTIONS
Year Opening NSG Logged Over Total Harvested Harvested Converted Converted Total Net Closing
Value 1989 Stock’ Additions wi Permit Subsistence Fishpond Other Uses Reductions Change Value

(8] (2) ) “ (%) {6} ) @ {9} (19} (1) 12)
1992|1,498,658,761.61 | 151,612,381.35 - 158,846,868.74 - 167,184,093.21 8.570,456.04 | 3.801,628.30 | 179,856,187.55 (21,000,318.82)] 1,477,849,442.79
1963| 1.417,335,173.47 | 145,423,911 41 - 152,363,103.00 - 165.010,461.67 | 5,758,582.09 | 2,467,963.75 | 1 73,237,007.50 (20,873,804.50); 1,396,461,268.97
1994 1.321,436,800.93 | 137,611,054.85 - 144,177,440.42 - 160,673,537.87 | 2,213,547.43 048,663.18 | 163,835,748.48 (19,658,308.05)| 1,301,778,492.88
Tgo8| 1.234,060,913.47 | 130,547,765.94 - 136,777,112.62 - 156,846,868.23 292 553.61 12538012 | 157,264,801.95 (20,487 689.33)| 1,214,473,224.14
1996] 1,140,169,274,66 | 122,560,587.29 - 128,408,809,83 - 151,520,025.90 | 14,376,136.85 | 6,161,201.51 172,058,264,26 (43,649,454.42)] 1,096519,820.24
1907| ~1,050,261,405.80 | 118,398,362.54 - 124,047 976.23 - 150,620,072.73 | 6,995.288.14 | 3,855.1 23.49 | 163,470,484.35 (39,422,508.12) 1 ,019,858,897.68

Table 9.2 '
- Phllip‘gine Mangrove Residual Forest Economic Accounts: 1989 - 1997 (in nominal prices)
]
ADDITIONS . REDUCTIONS
Year Opening NSG Logged Qvey Total Harvested Harvested Converted Converted Total Net Closing
Value 1989 Stock’ Additions wi Permit Subsistence Fishpond Other Uses Reductions Change Value

(1) (2) {3 4 ) - ¢ () @) (8} &) (10 (11 {12}
7992] 1,293342,511.27 | 130,841,485.62 - 137,084,847.72 - 144.270672.44 | 7,655212.19 | 3,280,805.22 155,215,889.86 (18,131,042.14)| 1,275,211,469.13
1993| " 1,308,200,365.11 | 134,226,270.23 - 140,631,144.07 - 152.304,656.12 | 5,315,171.27 | 2.277/930.54 | 1 59,897,757.93 (19,266,613.85)| 1,288,933,751,26
1994| 1,321,436,800.93 | 137,611.054.85 - 144,177,440.42 - 160,673,537.87 | 2.213,547.43 048 ,663,18 | 163,835748.48 (19,658,308.05)|1,301,778,492.68
1995| 1,333,757,786.55 | 140,991,587.22 - 147,719,281.63 - 169,394,617.69 315,957.82 135,41053 | 169,845,986.11 {22,126,704.47)] 1,311,631,082.08
1686] 1,343,119,405.55 | 144,376,371.83 151,265,577.98 - 178,491,650.71 | 16,935,088.21 | 7,257,895.38 202,684,635.29 (51,419,057.31)| 1,291 ,700,348.24
1997| 1.421,083,194.44 | 147,761,156.45 - 154,611,874.34 - 187.673.850.77 | 11,226,119.59 | 4.811,194.11 204,011,164.47 (49,199,260.14)] 1.272,783,904.31
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- - Table 10
Summary of Economlc Accounts for Philippine Mangrove Forests: 1970 - 1997

Year Opening Value Value Aditions Value Reductions Net Change in Value Closing Value 10-year Period | Average Change
1970[ 10,021,705,945.69 | 1,501,307,187.89 4,664,508,905.00 | (3,163,201,717.11)] 6,858,504,228 58 1970 - 1997 (297,587,631.48)
1971] 6,858,504,228.58 | 1,298,559,128.19 3.104,157,829.11 | (1,805,598,700.92)| 5,052,905,527.66 1970 - 1979 (639,994,334.16)
7972] 5,052,905,527.66 | 1,005,396,922.68 1,633,400,962.84 (628,004,040.16)] 4,424,901,487.51 1980 - 1989 (169,904,823 42)
1973| 4,424,901,487.51 791,553,788.78 646,878,617.34 144 675,171.44 | 4,569,576,658.95 1990 - 1997 (29,182,763.21)
1974} 4,569,576,658.95 673,024,980.54 785,858,180.23 (112,833,199.68)| 4,456,743,459.26
1975| 4,456,743,459.26 782,658,851.70 838,744,258.16 (56,085,406.46)| 4,400,658,052.80 5.year Period Average Change
1976 4,400,658,052.80 h77,387,880.56 809,844,380.09 (232,456,499.53)|  4,168,201,553.28
1977F 4,168,201,553.28 541,657,540.67 767,524 ,654.32 (225,867,113.65)| 3,942,334,439.63 1970 - 1974 (1,112,992,497.29)
1978] 3,942,334,439.63 633,034,099.83 754,977,324.19 (121,043,224.30)|  3,820,391,215.32 1975 - 1979 (166,9956,171.04)
1979 3,820,391,215.32 526,410,414.99 725,039,026.22 (198,628,611.24)] 3,621,762,604.08 1980 - 1984 (251,842,690.77)
1980} 3,621,762,604.08 519,163,231.98 826,398,381.36 (307,235,149.38)| _ 3,314,527,454.70 1985 - 1988 (87,966,956.07)
1981] 3,314,527,454.70 552,940,006.20 §11,272,686.31 (258,332,680.11)| 3,056,194,774.59 1990 - 1994 (25,020,169.11)
19821 3,056,194,774.59 515,979,175.93 677,601,610.27 (161,622,434.34)] 2,894,572,340.25 1995 - 1997 (36,120,420.04)
1983| 2,894,572,340.25 544 ,835,424.05 754,790,173.76 (209,954,749.71)| 2,684,617,590.54
1984| 2,684,617,590.54 417,382,914.41 739,451,364.70 (322,068,440.29)] 2,362,549,150.25
1985 2,362,549,150.25 242,047,024.06 398,563,611.16 (156,516,587.10)| 2,206,032,563.15
1986; 2,206,032,563.15 221,988,522.53 312,175,159.99 (90,186,637.47)[ 2,115,845,925.69
1987| 2,115,845,925.69 243,792,365.85 394,072,926.14 (150,280,560.29)]  1,965,565,365.40
1988] 1,965,565,365.40 217,540,097.96 251,341,534.85 (33,801,436.89)] 1,931,763,928.51
1989] 1,931,763,928.51 149,2096,230.58 158,345,789.19 (9,049,558.61)] 1,922,714,369.90
1990( 1,922,714,369.90 177,807,473.16 206,152,847.38 (28,345,374.22)] 1,894,368,995.68
19911 1,894,368,995.68 167,978,624.54 199,598,949.93 (31,620,325.39)| 1,862,748,670.29

1992 1997
D
%m%%ﬁf
E
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Table 11
Change in Asset Value: Economic Depreciation Estimates

Asset Value Approach Based on Stumpage Value Mangrove Residual Forests

Change in Asset Value Percentage
PERIOD Nominal Prices |Constant 1994 Prices Change

(Million Pesos) (Million Pesos) Constant 1994 Prices

1992 - 1993 9.37 33.18 -
1993 k. . 1994 9.46 31.00 6.57%
1994 - 1995 9.55 27.33 -11.84%

4. .

1995 - % 1996 9.65 23.03 -15.74%
1996 - 1997 9.75 16,93 -26.46%
1997 - 1998 9.84 12.28 -27.46%
Average -17.61%
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Stumpage Value Mangrove Poles and Fuelwood

Appendix Table 1

{at an Annual Change of 1%)

NOMINAL PRICES CONSTANT 1994 PRICES

T Year POLES FUELWGOD TOTAL cpi POLES FUELWOOD TOTAL
1 1990 870.98 267.80 | 1,138.78 0.671 584.431 179.694 764.12
1991 879.69 270.48 | 1,150.17 0.785 699.357 2156.030 §14.38
0 1992 888.45 273.18 1 1,161.67 0.863 766.768 235.757 1,002.52
1 1983 897.38 27591 | 1,173.29 0.623 828.278 254,669 1,082.95
2 1994 906.35 278.67 | 1,185.02 1.000 906.350 278674 1,185.02
3 1895 915.41 281.46 | 1,196.87 1.080 988 .647 303.977 1,292.62
4 1996 924,57 284281 1,208.84 1.178 1,089.141 334.876 1,424.02
5 1997 933.81 287.12 1 1,220.93 1.248 1,165.39% 358.323 1,523.72
6 1998 943.15 289.89 | 1,233.14 1,177.053 361.806 1,538.96
7 1999 952.58 292,89 | 1,245.47 1,188.824 365.525 1,554.35
8 2000 962.11 29582} 1,257.93 1,200.712 369.181 1,569 89
9 2001 971.73 298.78 | 1,270.51 1,212.719 372.872 1,585.59
10 2002 981.45 301.76 | 1,283.21 1,224.846 376.601 1,601.45
11 2003 891.26 30478 | 1,296.04 1,237.095 380.367 1,617.46
12 2004 1,001.17 307.83 | 1,308.00 1,249.465 384171 1,633.64
13 2005 1,011.189 310.911 1,322.02 1,261,960 388.013 1,649.97
14 | 2006 1,021.30 314.02 1 1,335.31 1,274.580 391.893 1,666.47
15 2007 4,031.51 317.16 | 1,348.67 1,287.326 385812 1,683.14
16 2008 1,041.83 320.33 | 1,362.15 1,300.199 299,770 1,689.97
17 2009 1,052.24 323.53 | 1,375.78 1,313.201 403.767 1,716.97
18 2010 1,082.77 326.77 | 1,388.53 1,326.333 407.805 1,734.14
18 2011 1,073.38 330.03 | 1,403.43 1,339.596 411.883 1,751.48
20 2012 1,084.13 333.33] 1,417.46 1,352.992 416,002 1,768.99
21 2013 1,094.97 33667 | 1,431.54 1,366.522 420,162 1,786.68
22 2014 1,105.92 340.03 | 1,445.95 1,380.187 424,364 1,804.55
23 2015 1,116.98 343.44 | 1,480.41 1,393.989 428.607 1,822.60
24 2016 1,128.15 346.87 | 1,475.02 1,407.929 432,893 1,840.82
25 2017 1,139.43 350.34 | 1,489.77 1,422.008 437222 | 1,855.23
26 2018 1,150.82 353.84 1 1,504.67 1,436.228 441.594 1,877.82
27 2019 1,162.33 357.38 | 1,519.71 1,450.591 446.010 1,896.60
28 2020 1,173.86 360.95 | 1,534.91 1,465.097 450.471 1,915.57
28 2021 1,185.70 |- 3B64.56 | 1,550.26 1,479.748 454 975 1,634.72
30 2022 1,197.55 368.21 | 1,565.76 1,494.545 459525 1,954.07
31 2023 1,209.53 371.89 1 1,581.42 1,509.490 464,120 1,973.81
32| 2024 1,221.62 37561 1,697.23 1,524.585 468,761 1,983.35
33 2025 1,233.84 379.37 | 1,813.21 1,53%.831 473.448 2,013.28
34 2026 1,246.18 38316 | 1,629.34 1,555.230 478.184 2,033.41
35 2027 1,258.64 386.9¢ 1 1,645.63 1,570.782 482 965 2,053.75
' continued
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Appendix Tabte 1 (continued)

NOMINAL PRICES CONSTANT 1994 PRICES

T Year POLES FUELWOOD TOTAL cpi POLES FUELWOOD TOTAL

36 2028 1,271.23 380.86 | 1,662.08 1,586.490 487,795t 2,07428
37 2029 1,283.94 39477 | 1.678.71 1,602.355 492673 2.085.03
38 2030 1,296.78 39872 | 1,695.49 1,618.378 497600 | 211588
39 2031 1,300.75 402,70 1 1,712.45 1.634.562 502576 | 2.137.14
40 2032 1,322.84 406.73 | 1,729.57 1,650.907 507.601 2,158.51
41 2033 1,336.07 410.80 § 1,746.87 1,667.417 512.677 | 218068
42 2034 1,349.43 414,91 | 1,764.34 1,684.091 517.804 | 2,201.88
43 2035 1,362.93 41906 | 1,781.98 1,700.832 522,982 22239
44 2036 1,376.56 42325 1,799.80 1,717.941 528.2%2 | 2.248.15
45 2037 1,390.32 427.48 | 1,817.80 1,735.120 533.494 | 228861
46 2038 1,404.22 431.75] 1,835.88 1,752,472 538.829 1 229130
47 2038 1,418.27 436.07 | 1,854.34 4,769,996 544217 | 23141
48 2040 1,432.45 440.43 } 1,872.88 1,787.695 549.660 | 2.337.35
49 2041 1,446.77 444.84 | 1,891.61 1,805.573 555156 | 2,360.73
50 2042 1,4581.24 449.29 { 1,910.53 1,823.629 560.708 | 2.384.34
51 2043 1,475.85 453.78 | 1,929.63 1,841.865 566.315 | 240818
52 2044 1,480.81 458.32 | 1,948.93 1,860.284 571.978 | 2432.26
53 2045 1,505.52 462.90 | 1,968.42 1,878.887 577698 | 2455.58
54 2046 1,520.57 467.53 | 1,988.10 1,897.676 583.475 | 2.481.15
55 2047 1,635.78 472.20 | 2,007.98 1,816.652 589.310 | 2,505.8¢
56 2048 1,551.14 476,93 1 2,028.06 1,935.818 595203 | 253102
57 2049 1,566.65 481.69 | 2,048.34 1,855.177 601.155 | 2,558.33
58 2050 1,582.31 486.51 | 2,068.83 1,974.729 607.166 | 2,581.88
59 2051 1,598.14 491.38 | 2,089.51 1,994.476 613.238 | 2807.71
60 2052 1,614.12 496.29 | 2,110.41 2,014.421 619.370 | 2.833.72
61 2053 1,630.26 501.25 | 2,131.51 2,034.565 625564 | 2.660.13
62 2054 1,646.56 506.27 | 2,152.83 2,054.911 631.820 | 2.686.73
63 2055 1,663.03 511.33 | 2,174.36 2,075.460 638,138 | 2,713.80
64 2056 1,679.66 516.44 | 2,196.10 2,086.214 644519 | 2.740.73
62 2057 1,696.46 52161 | 2,218.06 2,117.177 B650.964 | 2,768.14
66 2058 1,713.42 526.82 | 2,240.24 2,138.348 657.474 1 2.795.82
67 2058 1,730.55 532.09 | 2,262.64 2,1568.732 664.049.| 282378
68 2080 1,747.86 537.41 ¢ 2,285.27 2,181.329 670.689 2.852.02
69 2061 1,765.34 54279 | 2,308.12 2,203.142 677.386 | 2.880.54
70 2062 1,782.99 548.21 [ 2,331.21 2,225.174 684.170 7 2.508.34
71 2063 1,800.82 '553.70 | 2,354.52 2,247 426 691.012 ] 2,838 44
72 2064 1,818.83 -559.23 | 2,378.06 2,268.900 697.922 | 2.557.82
73 2065 1,837.02 564.82 | 2,401.84 2,282.599 704.901 2,997.50
74 2066 1,855.38 570.47 1 2,425.86 2,315.525 711.850 | 3,027 47
75 2067 1,873.94 576.18 | 2,.450.12 2,338.680 719.070 | 3.057.75
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Figure 2. Mangrove Forest Volume Accounts
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Annex 1
Change in Asset Valuet Econemic Depreciation Estimates Asset Value Approach Based on Stumpage Value
{in nominal prices}
MANGROVE RESIDUAL FORESTS
Neminal

time | Year sV Harvest vn (141} Vigsz Viss Visa Viges Visse Viser Viggs

{t) {P) (Mcum) | (SV X Harvest)

0 1992| 1,161.67 0.06 65.51 1.00 65.51

1 1993| 1,173.29 .06 66.17 1.08 61.27 66.17

2 1994| 1,18502 0.06 66.83 1.17 57.30 61.88 66.83

3 1995( 1,196.87 0.06 67.50 1.26 53,58 57.87 62.50 87.50

4 1896| 1,208.84 0.06 6817 1,36 50.11 54,12 58.45 63.12 68.17

5 1997 | 1,220.93 0.06 68,86 1.47 46.86 50.61 54.66 59.03 63.75 68,86

8 19981 1,233.14 0.06 69.54 1.59 4382 47.33 51,12 55.21 59.62 64.39 69.54
7 1999 | 1,245.47 0.06 70.24 1,71 40,98 44,26 47,80 51.63 55,76 60.22 65.04
8 2000} 1,257.93 0.06 Y 70,94 1.85 38.33 41.38 44714 48.28 52.14 56.32 60.82
g 2001 1,270.51 0.06 71.65 2.00 3584 38.71 41.81 4515 48.76 52.67 56.88
10 2002 1,283.21 0,06 72.37 2.16 33.52 36.20 39.10 42,23 4560 49,25 53.19
11 2003 | 1,295.04 0.06 73.09 233 31.35 33.86 36.56 39,49 42,65 46.06 49.74
12 2004 | 1,309.00 0.06 73.82 252 29.32 31.66 3419 36.93 39.88 43,07 46,52
13 2005%  1,322.09 0.06 7456 2.72 27.42 29.61 31,08 34.54 37.30 40,28 43.51
14 2006| 1,336.31 0.06 7531 2984 25.64 27.69 2991 32.30 34.88 37.67 40.69
15 2007 | 1,348.67 0.06 76.06 347 23.98 25,90 27.97 30.20 32.62 35.23 38.05
16 2008 | 1,382.15 0.06 76.82 3.43 22.42 2422 26.15 28.25 30.51 32,95 35.58
17 2009] 1,375.78 0.06 7759 a70 20,97 2265 24,46 26.42 28,53 30.81 33.28
18 20101 1,389.53 0.06 78.36 4.00 19.61 21.18 22,87 24.70 26.68 28.81 N2
18 2011 | 1,403.43 0.06 79.15 432 18.34 19.81 21.39 23,10 24 .85 26,95 29.10
20 2012| 1,417.46 0.08 79.94 4,66 17.15 18,52 20.00 21.60 2333 25.20 27.22
21 20137 1,431.64 0.06 80,74 5.03 16.04 17.32 18.71 20.20 21.82 23.57 25.45
22 20141 1,44595 0.06 8155 5.44 15.00 16.20 17.50 i8.80 20.41 22.04 23.80
23 2015| 1,460.41 0.06 82.36 5.87 14.03 15,15 16.36 17.67 19.08 20.61 22,26
24 - | 2016 1,475.02 0.06 83.18 6.34 13.12 1447 15.30 16.53 17.85 19.27 20.82
25 207§ 1,488.77 0.06 84.02 6.85 12.27 13.25 14.31 15.45 16.69 18.03 19.47
26 2048 150467 0.06 84.86 7.40 11.47 12.39 13,38 14.45 15,61 16.86 18.21
27 2019| 1.518.71 0.06 85.71 7.99 10,73 11.58 12.51 13.52 14.60 15.76 17.03
28 20201 1.534.91 0,08 86,56 8.63 10.03 10.84 11,70 1264 13.65 14,74 15.92
29 2021 1,550,26 0.06 87.43 8,32 2,38 10,13 10,94 11.82 12.77 13,79 14.89

29
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Annex 1 {continued)

Nominal
time | Year sV Harvest Vi (ter) Vigaz V1g93 V5004 Visos V1agg Viggr Vigse
) ) | (Mcum)| (SVXHarvest)
30 2022 1,665.76 0.06 . 88.30 10.06 8.78 9.48 10.24 11.05 11.94 12.89 13.93
3 20231 1,581.42 0.06 89,19 10.87 8.21 8.86 9.57 10.34 11.i6 12.08 13.02
32 20247 1,597.23 0.06 90.08 11.74 7.67 8,29 895 9.67 10.44 11.28 12.18
33 20251 1,613.21 0.06 90.98 12.68 718 7.7% 837 9.04 9.76 10.85 11.39
34 2026 1,629.34 0.06 91.89 13.69 6.71 7.25 7.83 8.46 2.3 9.86 10.85
35 2027 1,645.63 0.06 | 92.81 1479 6.28 6.78 7.32 7.91 8.54 9.22 9.98
36 2028| 1,662.09 006" - 93.73 15.97 5.87 6.34 6.85 7.39 7.99 8.63 9.32
37 2029 1,678.71 0.06 94,67 17.25 5.49 593 6.40 6.92 7.47 8.07 8.71
38 2030% 1,695.49 0.086 95.62 18.63 5143 554 5.99 6.47 6.98 7.54 8.15
39 2031 1,712.45 0.06 96.57 2012 4.80 5.19 5.60 6.05 6.53 7.05 7.62
40 2032 1,72857 0.06 g7.54 21.72 4.49 485 5.24 5.86 6.1 6.60 712
41 2033 1,746.87 0.06 98.52 23.46 420 453 480 5.29 5.71 6.17 6.66
42 2034 1,764.34 0.06 99.50 25.34 393 424 458 4.95 5.34 5.77 6.23
43 20351 1,781.98 Q.06 100.50 2737 3.67 397 4.28 463 5.00 5.40 5.83
44 2036 1,799.80 0.06 101.50 29.56 3.43 3.71 4.01 433 4.67 505 5.45
45 2037 1,817.80 0.06 10252 31.92 3.21 347 3.75 4,05 4.37 472 510
46 2038| 1,835.98 0.06 103.54" 34.47 3.00 3.24 3.50 3.78 409 4.41 4.77
47 203891 1,854.34 0.08 104.58 37.23 2.81 303 3.28 354 3.82 413 4.46
48 2040 1,872.88 0.06 105.62 40.21 2.63 2.84 3.06 3.31 3.57 3.86 417
43 2041 1,891.61 0.06 106.68 43.43 2.45 2.65 2.87 3.02 3.34 a6t 3.80
50 2042 1,910.53 0.08 107.75 46.90 2.30 248 2.68 2.89 313 338 3.65
51 2043 1,929.63 0.06 108.82 50.65 1 245 232 2.51 2.71 2.92 3.18 3.41
52 2044 1,948.83 0.06 109,91 54,71 2.01 217 2.34 2.53 273 2.95 319
53 2045| 1,968.42 0.06 111.01 59.08 1.88 2.03 2,19 2.37 256 2.76 288
54 20461 1,988.10 0.08 11212 63.81 1.76 1.80 2.05 221 2.39 2.58 2.79
55 2047 2,007.98 0.06 113.24 68.91 1.64 1.77 1.92 2.07 2.24 2.41 2.61
continued
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Annex 1 (continued)
Nominal
time | Year sV Harvest vn (1) Vygnz Vign V04 V1oes Viggs Viser Vigse
{t} (P) (Mcum)| (SV X Harvest)
56 2048 2,028.06 0.06 114,37 74.43 1.54 1.66 1.79 1.94 2.0 2.26 2.44
57 2049{ 2,048.34 0.06 115.52 80.38 1.44 1.55 1.68 1.81 1.96 21 2,28
58 2050 2,068.83 0.06 116.67 86.81 1.34 1.45 1.57 1.69 1.83 1.897 213
59 | 2051 2,089.51 0,06 117.84 93.76 1.26 1.36 1.47 1.58 1.71 1.85 1.99
60 20821 211041 0,06 119.02 101.26 1.18 1.27 1.37 1,48 1.60 1.73 1.87
61 2053 2.131.81 0.06 12021 109.36 1.10 1.19 1.28 1.38 1.50 1.62 174
62 2054 | 2,152.83 0.06 i21.41 i18.11 1.03 1.41 1.20 1.29 1.40 1.51 1.63
63 2055 2,174.38 0,06 122,62 127.55 0.96 1.04 112 1;21 1.31 1.41 1.53
64 2056 2,186.10 0.06 123.85 137.76 .90 0.97 1.05 113 1.22 1.32 1.43
65 2087 2,218,086 0.06 125,09 148,78 L 0841 o.M 0.98 1.06 i.14 1.24 1.33
66 2058| 2,24024 | 0.06 126.34 160.68 0.79 0.85 0.92 0.99_ _ 1.07 1.16 1.25
67 | 2059 226264 006 12760 | 17354 0.74 0.79 086 093 1,00 1,08 117
s [513] _2060 2,285.27 0.06 128.88 187.42 068 0,74 0.80 0.87 0,84 1.01 1.09
69 2061 2,308.12 0.06 130,17 202.41 0641 0.69 075 O.BL 0.87 0.94 1.02
______70 20621 2,331.21 0.06 131.47 218.61 0.65 0.70 0.76 0.82 0,88 0.95
71 | 2083] 235452 0.06 13278 | 236.09 [ oes 0.71 0.77 0.83 0.89
72 2084 | 2,378,086 0.06 13411 254.98 0.66 0.72 077 0.83
3 2065 | 2,401.84 0.06 135.45 275.38 0.67 0.72 0,78
74 |2086| 2,425.86 0.06 13681 | 297.41 0.68 0.73
75 1 2067| 2,450.12 0.06 13848  321.20 0.68
TOTAL 1,442.54
. Present value of fulure stream of benefit]  1.001.50 1.010.87
. Change in AV: V 1945-V 1902 9.37 1,011.51 1,020.97
| Change in AV: V 1904~V 1992 9.46 1,021.63 1,031.18
T Change in AV: V 1905-V 1904 9.66| 1,031.85| 1,041.50
B - ~ Change in AV v,EgS'V 1995 9.65 1,042.16 1,051.91
i ~ e Change in AV: V 1997 -V 1008 9.76 1,052.59 1,062.43
Change jnAV Vyees-V is9r 9.84 1,063.11
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: Annex 2
Change in Asset Value: Economic Depteciation Estimates Asset Value Approach Based on Stumpage Value
(in Constant 1894 Prices)

MANGROVE RESIDUAL FORESTS

Constant
time | Year sV Harvest vn (3+1) Viogz Viges V1ioes - Viess Visse Vigar Viges

{t} (P (Mcum.)t (8V X Harvest)

0 1992 1,002.52 0.06 - 56.54 1.00 56.54

1 1963, 1,082.95 0.06 61.07 1.08 56.55 61.07

2 1994 1,185.02 0.06 66.83 1.17 57.30 61.88 66.83

3 1995 1,282.62 0.086 72.90 1.26 57.87 62.50 67.50 72.80

4 1686 1,424.02 0.06 80.31 1.36 59.03 63.75 68.85 74.36 80.3%

5 1997 1523.72 0.06 85.93 1.47 58.43 63,16 68.22 73.67 79.57 85.83

6 1998 1,538.96 0.06 86.79 1.59 54.69 59,07 63.79 68.90 74.41 80.36 86.79
7 1999 1,5654.35 0.06 87.66 1.71 51.15 55,24 59,66 64.43 69.59 75.15 81.17
B 2000 1,569.89 0.06 88.54 1.85 47.83 51.66 55.79 60.26 65.08 70.28 75.90
9 2001 1,585.59 0.06 89.42 - 200 44,73 4831 5218 56.35 60.86 65.73 70.98
10 2002 1,801 .4 0.06 90.31 2.16 41.83 45.18 48.79 52.70 56.91 61.47 66.38
11 2003 1,617.48 .0.06 g1.22 2.33 39.12 42.25 45.63 49.28 53.22 57.48 62.08
12 2004 1,633.64%% 0.06 92,13 2.52 36,59 39.51 4267 46.09 49,77 £3.76 58.06
13 |20058] 1,649.97 |1 006 [ 93.05 272 34.71 36.95 39.91 4310 46.55 50.27 54.29
14 2006 47 8. 93.98 2.94 32.00 34.56 37.32 40.31 43.53 47.01 50.78 |
15 120071 19044 006k | 94.92 3.17 29.92 32.32 34.90 37.69 40.71 43.97 47.48
16 2008 150097 |~* 008" 95.87 3.43 27 .98 022 | 3284 35.25 38.07 41.12 44.41
17 2009 1,716.97 .06 v 9683 3.70 2617 28.26 30.52 32.97 35.60 38.45 41.53
i8 2010 1,734.14 0.08 §7.80 4.00 24 47 26.43 28.55 30.83 33.30 35.96 38.84
18 2011 1751481 0.06 ) 9878 432 22.89 2472 26.70 28.83 31.14 33.63 36.32
20 2012 1,768.99 0.06 T 99,76 4.66 21.40 23.12 24.97 26.96 2912 31.45 33.97
21 2013 1,786.68 0.06 t 100.76 5.03 20.02 21.62 23.35 2522 27.23 29.41 31.76
22 2014 1,804.55 .08 10177 | 5.44 18.72 20.22 21.83 23.58 25.47 27.50 29.71
23 2015 1,822.60 0.06 102.79 5.87 17.51 18.91 20.42 22.05 23.82 25,72 27.78
24 2016 1,840.82 0.06 103.81 6.34 16.37 17.68 19.10 20.62 22.27 24.06 25.98
25 2017 185923 | » 0.06 104.85 Y B85 15.31 16.54 17.86 19.28 20.83 22,50 24.30
26 2018 1,877.82 0.06 105.90 7.40 14.32 $5.46 16.70 18.04 19.48 21.04 2272
27 2019 1,898.60 0.08 106.96 7.99 13.32 14,46 15.62 16.87 18.22 19.67 21.25
28 2020 1,015.57 0.06 108.03 8631 12.52 13.52 14.61 15.77 17.04 18.40 19.87
29 2021 1,034.72 006" 108.11 9.32 11.71 12.65 13.66 14.75 15.93 17.214 18.58

continued
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Conslant 4
time Year SV Harvest “_ vn (1+r) Vigoz Viges Vigsa Viges Vigss Vizer Viges
t) (P) (M cu.m.) { - (SV X Harvest)
30 [2022] 195407| 008 110.20 10.06 10.95 11.83 1277 13.80 14.90 1609 17.38
31 | 2023  1973.61 0.06 111.30 10.87 10.24 11.06 11,95 12,80 13.93 15.05 16.25
32 |2024| 199335] 006 112.42 11,74 9.58 10.34 1417 | 12.07 13.03 1407 15.20
33 |2025] 201328 008 113.54 12.68 896| 967 1045 11.28 1219 13.16 14.21
34 | 2026 2033.41 0.06 11468 13.69 8.38 9.05 977| 1055 11,40 1231 13.29
35 |2027]| 208375 006 115.82 14.79 7.83 8.46 94|  9e7 10.66 11.51 12.43
a6 |2028] 207428] 006 116.98 15.97 733 791 8.54 9.23 9.97 10.76 11.63
37 | 2020] 2,00503| 0.08 118.15 17.25 6.85 7.40 7.99 8.63 9.32 10.07 10.87
38 |2030] 211598] 008 119.33 18.63 641 692 7.47 8.07 8.72 9.41 10.17
39 |2031] 213714| 006 120.53 2012 599 6.47 6.99 755 8.5 8.80 9.51
40 {2032] 215851 0.08 121.73 21.72 5.60 6.05 6.54 7.0 7.62 8.23 8.89
41 f2033| 218009 | 0.8 122.95 23.46 5.24 5.66 6.11 6.60 7.13 7.70 8.32
42 12034| 220189| 006 124.18 25.34 490 5.29 5.72 617 6.67 7.20 7.78
43 |2035] 222391 0.06 125.42 2737 | 458 4.95 5.35 5.77 6.24 6.73 7.27
44 |2036| 2246.15| 0.06 126.67 29.56 429 463 500 5.40 5.83 6.30 5.80
45 | 2037|  2,268.61 0.06 127.94 31.92 40| 433 488 | 5.05 5.45 5.89 6.36
46 |2038| 220130 006 129.22 34.47 375 405| 437 472 510 5.51 5.95
47 |2039| 231421 0.06 130.51 37.23 351 379|409 4.42 477 5.15 5.56
48 [2040] 233736 0.6 131,82 40.21 3.28 354| 382 4.13 4.48 482 5.20
“Ta9 {2041| 236073] 006 13313 43.43 307 331 358 3.86 417 4,50 4.86
50 | 2042] 2,384.34 0,06 134.47 46.90 287 3.10 3341 3.61 3.90 421 4.55
51 [2043] 240818 | 008 135.81 50.65 268 2.90 313 3,38 3.65 3.94 4.25
52 |2044] 243226 006 137.17 54.71 2.51 21| 202 3.16 3.41 3.68 398
53 [2045| 245658] 006 13854 59.08 234 2.53 2,74 295 3.19 3.45 372
54 {2046 2481.15 0.06 139.93 63l | | 219 237 256 | 2.76 2.98 322 3.48
55 |2047| 250586 [ 006 141.33 68.91 205| 221 239 258 279 3.01 3.25
56 |2048| 2531.02{ 006 142.74 74.43 1.92 207 224 2.42 2.61 2.82 3.04
57 | 2049) 255633 | 008 144,17 80.38 1.79 1.94 209 | 2.26 2.44 2.64 2.85
58 |2050] 2581.89( 0.6 145,61 86.81 1,68 181 198 211 228 2.46 2.66
59 |2081] 2,607.71 0.06 147.06 93.76 157 169 1.83 198 213 2.30 2.49
60 |2052| 263379 0.06 14853 |  101.26 1.47 158 1.7 1.85 2.00 2.16 2.33
61 |2053| 266043| 005 15002}  109.36 1.37 1.48 160 1.73 1.87 202 218
62 |2054| 2686.73| 006 15152 11811 1.28 1.39 1,50 162 1.75 1.89 204
63 |2055| 271360  0.06 153.04 | 12755 20| 130 1.0 151 163 1.76 1.90
64 | 2056| 274073 0.06 154,57 137,76 1.12 1.21 1.3 1,41 1,53 1.65 178
continued




Annex 2 {continued)

L5

Constant
time | Year sV Harvest vn () Viggz Vigs Vigea Vigss Vigss Visor Vigos

{t) (P} (Meum.)t (SV X Hérvest)
65 2057 2,768.14 006 158.11 148.78 -1.05 1.13 1.22 1.32 1.43 1.54 1.67
66 2058 2,795.82 0.06 157.67 160.68 0.98 1.06 1.14 1.24 1.34 1.44 1.56
&7 2059 2,823.78 0.06 159.25 173.54 0.92 0.89 1.07 1.16 1.25 1.35 1.46
68 20860 2,852.02 0.08 160.84 187.42 0.86 0.93 1.00 1.08 117 1.26 1.36
69 2061 2,880.54 0.06 162.45 202.41 0.80 087 0.94 1.01 1.08 1.18 1.27
70 2082 2,809.34 0.08 184.07 218.61 0.81 0.88 0.95 1.02 1.10 1.19
71 2063 2,938.44 0.06 165.72 236.09 0.82 0.88 0.95 1.03 1.4
72 20684 2,967.82 0.08 167.37 254,98 0.83 0.89 0.98 1.04
73 2065 2,997.50 0.08 169.05 275.38 0.84 0.80 0.97
74 2066 3,027.47 0.06 |- 170.74 297.41 0.84 0.91
75 2067 3,057.75 * 0.06 i72.44 321.20 0.85

TOTAL 1,720.88

Present value of future stream of benefit 1,178.02 1,211.20
Change in AV. V 1903-V 1392 33.18 1.212.01 1,243.01
Change in AV: V 1900V 1003 31.00 1,243.83 1,271.16
Change in AV V y995-V 1904 27.33 1,271.99 1,295.01
Change in AV: V 1505~V 1995 23.03 1.295.85 1,312.78
Change in AV: V 1307-V 1995 16.93 1,313.63 1,325.81
Change in AV V y958-V 1997 12.28 1,326.76
Wherer= 8% -
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Annex 3
Mangrove Residual Forests: Harvest Rate Optimization

| cutting Cycie

Assumptions

(140}t

CR

Dv

NPVt

DEP

1997

Total area (Million Hectares)

Stand density (cu m/ha)
Production area
Harvestable volume
Stumpage value (P/cu m)
Annuzl change, s.V.

Price elasticity effects:
if T<20

if 20=T<=30

if T30

Discount rate

CR = Current revenue

DEP = Depreciation

0.12206852

33

100%

70%
1,220.93

1%

8.V.
36%
B67%
100%

8%

DV = Discounted Value of CR
NPV, = NPV, at the beginning of the year t

Cutting Cycle NPV in million pesos

5 1,088.81
10 933.82
15 808.24
20 1,313.58
25 1,156.97
30 1,027.38
35 1,372.22
40 1,236.92
45 1,122.51
50 1,025.09

1.00
1.08
1.17
1.26
1.36
1.47
1.59
1.71
1.85
2.00
2.16
2.33
2.52
2.72
2.94
3.17
3.43
3.70
4.00
4.32
4.66
5.02
5.44
5.87
6.34
6.85
7.40
7.89
8.63
9.32
10.06
10.87
11.74
12.68
13.69
14.79
15.97
17.25
18.63
20.12
21.72
23.46
25.34
27.37
28.58
31.82
34.47
37.23
40.21
43.43

gmoo-qmmbmw-\o-o

-h-l-“-b.bh-b.b-.h-bbhwwwwwwwwwwNMMNMMNMM!\)A—i—l—\—-*—\-l—i-l
(OCO‘\.‘O)U‘IA@M—‘O(D(D"-JO)U\-&OJI\)-—*O(DOD‘\IU)UII-\DJM—\O(DCD"\IO)(.)‘I.b-Q)I\J—\

247.88
250.36
252.86
255.39
257.94

247.88
231.81
216.79
202.74
189.6C

1,088.81
928.04
751.82
558.22
348.55
118.51

160.77
176.11
192.71
21065
230.06

NPV-Cutting Cycles (in Million Pesos)

1,088.81

35
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| Cutting Cycle 10
Assumptions
{1+t | ¢t CR pv NPVt DEP
1997 1001 © 123.94 123.94 933.82
Total area {Million Hectares) 0.12206859 1.08 } 1 125.18 115.91 884.59 49,23
Stand density (cu m/ha) 33 1171 2 126.43 108.3¢9 830.17 54.41
Production area 100% 1261 3 127.69 101.37 770.16 60.02
Harvestable volume 70% 13641 4 128.97 94.80 704,08 66.08
Stumpage vaive (Pfcu m) 1,220.93 14715 130.26 88.65 631.43 72.65
Annual change, s.v. 1% 159} 6 131.56 §2.91 551.68 79.75
1711 7 132.88 77.53 464.25 87.43
Price elasticity effects: S.V. 185} 8 134.21 72.51 368.51 95.74
if T<20 36% 20031 @ 135.55 67.81 263.78 104.73
if 20=T<=30 §7% 2.16 | 10 149 34 114.45
if T=30 100% 2.33 111
25212
Discount rale 8% 2723113
294 114
CR = Current revenue 317115
DV = Discounted Value of CR 3.43 116
NPV,= NPV, at the beginning of the year t 370§ 17
DEP = Depreciation 4.00 {18
Cutting Cycle NPV in million pesos 432119
5 1,088.81 466 |20
10 933.82 503321
15 808.24 5.44 122
20 1,313.58 5.87 |23
25 1,156.97 6.34 | 24
30 1,027.38 6.85[25
35 1,372.22 7.40 126
40 1,236.92 7.9 127
45 1,122.51 8.63]28
50 1,025.09 9.32 129
- 10.06 § 30
10.87 | 31
11.74 § 32
12.68 | 33
13,88 | 34
14.79 § 35
) 15.97 | 36 y
PR 17.25 | 37
18.63 | 38 -, “
2012 {39 - .
21.72 P,f}o
23.45 | 41
25.34 § 42
27.37 143
28.56 | 44
3192145
34.47 | 46
37.23 147
40.21 | 48
43.43 ] 4%
NPV-Cutting Cycles (in Million Pesos) 833.82
continued
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Annex 3 {continued)

rCutting Cycle

15

Assumptions

(1+0)t

CR

bv

NPVt

DEP

Total area (Million Hectares) 0.12206859

1297

Stand density (cu m/ha) 33
Production area 100%
Harvestable volume 70%
Stumpage value (P/ou m) 1,220.93
Annual change, s.v. 1%

Price elasticity effects: S.V.

if T<20 36%
if 20=T<=30 67%
if T>30 100%

Discount rate 8%

CR = Current revenue
DV = Discounted Value of CR
NPV, = NPV, at the beginning of the yeart
DEP = Depreciation
Cutting Cycle NPV in million pesos
5 1,088.81
10 933.82
15 808.24
20 1,313.58
25 1,156.97
30 1,027.38
35 1.372.22
40 1,236.92
45. g 1,122.51
50 1,025.09

1.00
1.08
1.17
1.26
1.36
1.47
1.59
1.71
1.85
2.00
2.8
2.33
2.52
272
2.94
3.17
3.43
3.70
4.00
4.32
4.68
5.03
5.44
5.87
6.34
6.85
7.40
7.99
8.63
9.32
10.06
10.87
11.74
12.68
13.62
14.79
15.97
17.25
18.63
20.12
21.72
23.46
25.34
27.37
29.56
31.92
34.47
37.23
40.21
43.43

SoEORNRITPe N bR O

NN = -
- O W 0

.n.xsn&.:.sb.hb.wwwwwmwwwmmmwmmmmm
%%"-JO)U‘I-wa-&O(OOD\lOUUE-hOJM—l-O(DOD‘JO)U'IJ:-(.OI\)

82.63
83.45
84.28
85.13
85.98
86.84
87.71
88.59
89.47
90.37
91.27
82.18
83.11
94.04
94.88

82.63
77.27
72.26
67.58
63.20
59.10
55.27
51.69
48.34
45.21
42.28
39.54
36.97
34.58
32.34

808.24
790.28
770.05
747.35
722.02
683.80
682.47
827.76
589.38
547.07
500.47
448.23
302.89
331.32
283.7¢
189.92

17.97
20.23
22.68
2534
28.22
31.34
34.71
38.37
42.32
45.80

1.23
56.24
61.67
§7.53
73.87

NPV-Cutting Cycles (in Million Pesos)

808.24

37
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| Cutting Cycle 20
Assumptions
{141}t t CR DV NPVt DEP
1997 1001 0 115.33 115.33 1,313.58
Total area (Million Hectares) 0.12206859 1.08 1 1 116.48 107.86 1,303.34 10.25
Stand density (cu m/ha) 33 117§ 2 117.65 100.87 1,291.12 12.22
Production area 100% 1261 3 118.83 94.33 1,276.76 14.36
Harvestable volume 70% 1.36 1] 4 120.02 8821 1,260.07 16.69
Stumpage vatue (P/cu m} 1,220.93 1.471 5 121.22 82.50 1,240.86 19.21
Annual change, s.V. 1% 1591 6 122.43 77.15 1,218.91 21.95
1711 7 123.85 - 7215 1,194.0C 24.91
Price elasticity effects: S.V. 1851 8 124,88 67.47 1,165.87 28.13
if T<20 36% 200} @ 126.14 83.10 1,134.25 31.62
if 20=T=<=30 67% 2.16 3 10 127.40 59.01 1,098.85 35.40
if T> 30 100% 2.33 111 128.67 55.19 1,059.36 30.4¢
_ 252112 129.96 51.61 1,015.44 43.92
Discount rate 8% 272113 4131.26 48.28 966.71 48,72
2.94 14| 13257 4514 912.7¢  53.92
CR = Current revenue 3.17 | 15 133.90 42.21 853.24 59.55
DV = Discounted Value of CR 3.43 116 135.24 36.47 787.60 65.64
NPV, = NPV, at the beginning of the yeart 3.70 | 17 136.59 36.52 715.37 72.23
DEP = Depreciation 400118 137.95 34.52 636.02 79.36
Cutting Cycle NPV in million pesos 432 119 139.33 32.29 548.94 87.07
5 1,088.81 4.66 120 453.52 85.42
10 833.82 50321
15 : 808.24 544122
20 1,313.58 587123
25 1,156.97 6.34 | 24
30 1,027.38 6.85§ 25
35 1,372.22 7.40 | 26
40 4,236.692 7.99]27
45 1,122.51 8.63 |28
50 - 1,025.09 932329
10.06 | 30
10.87 | 31
11.74 } 32
. . 12.68 133
13.69 | 34
s 14.79 | 35
IR 15.97 | 36
. §7.25 137
18.63 } 38
o . * o« 201239
L L 21.72 § 40
23.46 | 41|
. 2534 | 42
27.37 143
29.56 | 44
3192145
34.47 145
37.23147
4021 148
43,43 1 49
NPV-Cutting Cycles {in Million Pesos) 1,313.58
continued
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| Cutting Cycle 25
Assumptions
(1+n3t | t CR DV NPVt DEP
1997 1001 O @ 27 0227  1.156.97
Total area (Million Hectares) 0.12206859 1.08] 1 93.18 86.29 1,157.28 (0.29)
Stand density (cu m/ha) 33 1171 2 94.12 80.69 1,456.65 0.61
Production area 100% 1261 3 95.08 75.46 1,155.06 1.59
Harvestable volume 70% 1.361 4 95.01 70.57 1.152.40 2.66
Stumpage value {P/cu m) i 1,220.83 147] 5 96.97 66.00 1,148.58 3.82
Annual change, s.v. 1% 1591 8 97.94 6172 1.143.50 5.09
1711 7 98.92 57.72 1,137.03 6.46
Price elasticity effects: S.V. 1.85| 8 99.91 53.98 1,128.07 7.96
if 7<20 36% 20019 100.91 50.48 1,110.49 958
if 20=T<=30 7% 216 1101 101.82 4721 110814 1135
if T>30 100% 2,331 11 102.94 44.15 1,004.87 13.27
252 142) 103.97 41.29 1,078.52 15.35 |
Discount rate 8% 272131 105.01 38.61 1051.92  17.81
20414} 106.06 36.11 1.041.86 2005
CR = Cutrent revenue 317 1 15 107.12 3377 1,018.15 2271
DV = Discounted Value of CR 343116 108.19 31.58 Q03 57 25.5¢
NPV, = NPV, at the beginning of the year { 370117 109.27 2853 Q54 85 28.70
DEP = Depreciation 4001} 18 110.36 27.62 e32.78 32.08
Cutting Cycle NPV in miliion pesos 4.32 |19 111.47 25.83 857.04 3574
5 1,088.81 466 { 20| 11258 24.15 85734  38.70
10 933.82 50321 113.71 22,59 81334 4400
15 808.24 544 |22} 114.85 21.12 76470 48564
20 1,313.58 587 1231 115.98 18.76 71103 5367
25 1,156.97 6.34 | 24] 117.15 18.48 65192  58.11
30 1,027.38 6.85 125 58582 6500
35 1,372.22 7.40 128
40 1,236.92 7.98 {27
45 1,122.51 8.63 |28
50 1,025.09 932 |29
10.06 | 30
10.87 | 31
) 11.74 | 32
12.68 | 33
13.69 | 34
14.79 | 35
15.97 | 36
17.25| 37
o 18.63 1 38
20.12 | 39
21.72 | 40
23.46 | 41
2534 | 42
27.37 1 43
20.56 | 44
31.92 145
34.47 | 46
37.23 ] 47
40.21 | 48
43.43 | 49
NPV-Cutting Cycles (in Million Pesos) 1,156.97
continued
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{ Cutting Cycle 30
Assumptions
ft+r}t {1 t CR Dv NPVt DEP
1997 1.001 0 76.89 76.89 1,027.38
Total area (Million Hectares) 0.1220685% 108} 1 77.66 71.90 4,032.68 (5.30)
Stand density (cu m/ha} 33 1171 2 78.43 67.24 1,037.64 (4.96)
Production area 100% 1261 3 79.22 62.89 1,042.22 {4.58)
Harvestable volume T0% 1.361 4 80.01 58.81 1,046.38 (4.16}
Sturnpage value (P/cu m) 1,220.93 1471 5 80.81 55.00 1,050.08 (3.70)
Annual change, s.v. 1% 1.58]1 6 81.62 51.43 1,063.27 (3.20}
1711 7 82.43 48.10 1,055.92 (2.64)
Price elasticity effects: S.V. 1851 8 83.26 44.98 1,057.95 (2.04}
if T< 20 36% 2001 9 84.09 42 07 1,059.33 (1.38)
if 20=T<=30 67% 2.16 110 84.93 39.34 1,059.99 (0.65)
i T> 30 100%} 233 11 85.78 36.79 1,058.85 6.13
252112 86.64 34.41 1,058.88 0.68
Discount rate 8% 2724113 87.51 32.18 1,056.93 1.93
2.94 114 88.38 30.08 1,053.98 2.95
CR = Current revenue 317 | 15 89.27 28.14 1,049.91 4.08
DV = Discounied Value of CR 343116 90.16 26.32 1,044.64 527
NPV, = NPV, at the beginning of the year t 3.70 §17 91.08 24 .61 1,038.06 6.59
DEP = Depreciation 4.00 |18 91.87 23.02 1,030.04 8.01
Cutting Cycle NPV in million pesos 432118 92.89 21.52 1,020.47 a.57
5 1,088.81 466 § 20 93.82 2013 1,009.22 11.25
10 933.82 503121 84.76 18.82 908, 14 13.08
18 808.24 544122 835,70 17.80 981.08 15.07
20 1,313.58 5871323 96.66 16.486 963.86 17.22
25 1,156.87 634 | 24 §7.63 15.40 944 31 19.55
30 1,027.38 6.851 25 98.60 14.40 §22.22 22.08
35 1,372.22 740]26 99.59 13.46 897.40 24.83
40 1,236.92 7.99 § 27 100.59 12.59 869.60 27.80
45 1,122.51 8.63 28 101.59 11.78 838.58 31.02
50 1,025.09 9.32 129 102.61 11.01 804.07 34.51
10.06 | 30 765.79 38.28
10.87 § 31
11.74 | 32
12.68 § 33
13.69 | 34
1478135
- 15.97 | 36
17.25 | 37
18.63 § 38
20.12 | 38
21.72 | 40
23.48 1 41
. 25.34 | 42
27.37 143
29.56 | 44
3192145
34.47 | 46
37.23 } 47
40.21 1 48
43.43 | 49
NPV-Cutting Cycles {in Milfion Pesos) 1,027.38 -
continued
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Annex 3 {continued)

| Cutting Cycle 35
Assumptions
(1+n)t § t CR DV NPVt DEP
1997 1.00) 0 98.35 98.36 1,372.22
Total area (Million Hectares) 0.12206859 1.08 | 1 99.35 91.89 1.383.83 (11.41)
Stand density (cu m/ha) 33 117 2 100.34 86.03 1,394.98 (11.34)
Production area 100% 1261 3 101.35 80.45 1.406.23 {11.26)
Harvestable volume 70% 1.36] 4 102.36 75.24 1.417.3¢ {(11.15)
Stumpage value (P/cu m) 1,220.93 1471 5 103.38 70.36 1,428 42 {11.03)
Annual change, s.V. 1% 1501 6 104.42 65.80 1.438.31 {10.89)
1711 7 105.46 61.54 1.450.04 (10.73)
Price elasticity effects: S.V. 1851 8 106.51 57.55 1,460.58 (10.54)
it T<20 6% 200} 9 107.58 53.82 1.470.21 (10.33)
if 20=T<=30 67% 216 | 10] 108.66 50.33 1.481.00 {10.09)
if T>30 100% 233111 109.74 47.07 1.420.83 (2.82)
252112} 110.84 44.02 1,500.35 (8.52)
Discount rate 8% 2721131 11185 41.18 1.509.54 {9.19)
294 |14] 113.07 38.50 1,518.358 (8.82)
CR = Current revenue 3171156 114.20 36.00 1,528.76 (8.40)
DV = Discounted Vaiue of CR 3.43116 115.34 33.67 1.534.70 {7.94)
NPV,= NPV, at the beginning of the yeart 3701471 118.42 31.48 184214 (7.44)
DEP = Depreciation 400] 18] 117.66 29.44 1,54%.01 (6.88)
Cutting Cycle NPV in million pesos 432119 118.84 27.54 1.555.28 (5.26)
5 1,088.81 485 t20F 120.02 25.75 1.550.86 {5.59)
10 933.82 503|211 121.22 24.08 1.585.71 (4.85)
15 808.24 544 §22] 12244 22.52 1.565.74 (4.03)
20 1,313.58 587 |23} 12366 24.08 1,572 68 (3.14)
25 1,156.97 6.34 | 241 124.90 18.70 1,575.05 (2.17)
30 11,027.38 6.85]25] 126.15 18.42 1.576.16 (1.11)
35 1.372.22 7401260 127.41 17.23 1,578.11 0.05
40 1,236.92 709127 128.68 16.11 1.574.79 1.32
45 1,122.51 863|28] 129.97 15.07 1,572.08 2.70
50 1,025.09 g.32 28] 131.27 14.08 1,567 89 4.20
10.06 { 30| 132.58 13.18 1,562.05 5.84
10.87 | 31 133.91 12.32 1,554.44 7.62
11.74 | 32| 135.25 11.52 1,544.82 9.55
1268 133] 138.60 10.78 1,533.23 11.65
13.60 | 34y 137.96 10.08 1,519.22 13.94 {
_ 1479 £ 35 1,502.87 1842
- - ., 15.97 136 o
e 17.25 | 37
i8.63 1§38
& . 20.12 | 39
21.72 | 40
“ 23.46 | 41
25.34 | 42
27.37 1 43
26.56 | 44
31.92 | 45
34.47 { 46
37.23 | 47
40.21 | 48
43.43 § 49
NPV-Cutting Cycles (in Million Pesos) ’ 1,372.22
continued
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Annex 3 (continued)

|_Cutting Cycle 40
Assumptions
(1+0)t | t CR DV NPVt DEP
1997 1001 0 86.07 86.07 1,236.92
[Total area (Mitlion Hectares) 0.12206859 1.08] 1 86.03 80.48 1,249.80  (12.88)
Stand density (cu m/ha) 33 1171 2 87.80 75.27 1,262.85 {13.05)
Production area 100% 126 3 88.68 70.39 1,276.08 (13.23)
Harvestable volume 70% 1361 4 89.56 B5.83 1,289.49 {13.41)
Stumpage value {P/cu m} 1,220.93 1471 6 90.46 61.57 1,303.08 (13.60)
Annual change, s.v. 1% 1591 6 91.36 57.57 1,316.88 (13.79)
171} 7 82.28 53.84 1,330.86 (13.99)
Price elasticity effects: SV, 1851 8 83.20 50.35 1,345.05 {14.19)
if T<20 36% 2001 8 94.13 47.09 1,358.48 (14.40)
it 20=T <=30 B67% 216 |10 95.07 44.04 1,374.08 {14.62}
i# T> 30 100% 233111 96.02 41.18 1,388.83 (14.85)
2.52 1§12 96.98 38.51 1,404.02 (15.09)
Discount rate 8% 272113 97.95 36.02 - 1,419.36 {15.34)
294114 98.93 33.68 1,434.95 (15.58)
CR = Current revenue 317115 89.92 31.50 1,450.82 (15.86)
DV = Discounted Value of CR 3.43 116 100.92 28.46 1,466.96 {16.14)
NPV,= NPV, at the beginning of the year t 3.70 4 17 101.83 27.55 1,483.32 {16.43)
DEP = Depreciation 4,00 | 18 102.95 25.76 1,500.13 118.74)
Cutting Cycle NPV in million pesos 4.32 119 103.98 24.09 1,517.19 (17.06)
5 1,088.81 466 {20 105.02 22.53 1,5634.59 (17.39)
10 933.82 5.03 1 21 106.07 21.07 1,552.33 (17.75)
15 808.24 5.44 } 22 107.13 18.71 1,570.45 {(18.12)
20 1,313.58 587123 108.20 18.43 1,588.85 (18.50}
25 1,156.97 6.34 124 109.28 17.23 1,607.87 {18.91)
30 1,027.38 6.85 |25 110.38 16.12 1,627.21 (19.34)
35 1.372.22 7.40 126 111.48 15.07 1,647.01 (19.80)
40 1,236.92 7.99 127 112.60 14.10 1,667.29 (20.28)
45 1,122.51 863128 113.72 13.18 1,688.07 {20.79)
50 1,025.09 93229 114.86 12.33 1,709.40 (21.32)
10.06 § 30 116.01 11.53 1,731.2¢ (21.89}
10.87 | 31 117.17 10.78 1,753.79 (22.50}
11.74 1 32 118.34 10.08 1,776.92 {23.13)
12.68 | 33 118.52 9.43 1,800.73 (23.81)
43.6G6 ] 34 120.72 8.82 1,825.27 {24.54)
14.79 | 35 121.93 8.25 1,850.57 (25.30)
15.97 § 36 123.14 7.71 1,876.69 (26.12}
17.25137 124.38 7.21 1,903.68 (26.99)
18.63 138 125.62 6.74 1,931.60 {27.92)
2012 | 39 126.88 6.31 1,860.51 (28.91)
e 2172140 T 1,990.47 {29.96)
23.46 | 41 '
- 2534 § 42
27.37 143
29.56 | 44
3162145 -
34.47 146
37.23 } 47
40.21 148
43,43 149
NPV-Cutting Cycles (in Million Pesos) 1,236.92
continued
42



rE

Annex 3 {continued)

f Cutting Cycle 45
Assumptions
(1+r)t | ¢t CR DV NPVt DEP
1997 100} 0 76.51 — 7651  1,122.51
Total area (Million Hectares) 0.12206859 1.081 1 77.27 7455 1,135.81 (13.30)
Stand density (cu m/ha} 33 1171 2 78.04 6.1 1,149.40 (13.59)
Production area 100% 1261 3 78.82 6257 1.183.31 (13.81)
Harvestable volume 70% 136 ] 4 79.61 5852 1,177.55 (i4.24)
Stumpage value {P/cu m) 1,220.93 1471 5 80.41 5472 1,182.14 (14.59)
Annual change, s.V. 1% 1.5¢| 6 81.21 5418  1,207.10 (14.85)
1741 7 82.02 47.858 1.222.46 {15.35)
Price elasticity effects: S.V. 1.85] 8 82.84 4476 123823 (1577
if T<20 36% 200% 9 83.67 4186 125444 {1621}
if 20=T<=30 67% 2.6 110 84.51 12914 127113 {1688}
if T>30 100% 2331 85.36 3581 128831 (17.18)
252112 86.21 3423 430802 (17.71)
Discount rate 8% 2721413 87.07 3202 1.324.28 {(18.27)
2.94 | 14 87.94 2094 134316 (18.87)
CR = Current revenue 3.17 | 15 88.82 28.00 1.362.67 {19.51}
DV = Discounted Value of CR 343116 89.71 26.19 1,382.87 (20.19)
N}F’Vl= NPV, at the beginning of the yeart 3.70 t 17 90.61 2440 140379 (20.92)
DEP = Depreciation 400118 91.51 9000 142548 (2170}
Cutting Cycle NPV in million pesos 432319 92.43 21.42 144801  {22.53)
5 1,088.81 466120 83.35 20.03 147142 (23.41)
10 933.82 503 | 21 94.29 1873  1.493.78 (24.35)
15 808.24 544 |22 95.23 17.52  1.521.16  (25.38)
20 1,313.58 5.87 | 23 95.18 16.38 154783 {26.46)
25 1,156.97 6.34 | 24 97.14 15.32 1.57526 (27.83)
30 1,027.38 6.85 |25 98.11 1433 160414 {28.88)
35 1,372.22 7.40 | 26 29.09 13.40 183435 (30.22)
40 1,236.92 7890 |27 100.08 12.53 165501 (31.65)
45 1,122.51 8.63 | 28 101.09 11.72 1.698.20 {33.19)
50 1,025.09 932129 102.10 1008 1.73405 (34.83)
10.06 § 30 103.12 1025 1,77088 (38.63)
- 10.87 | 31 104.15 gs58 1.8002%1 (38.54)
11.74 ] 32 105.19 805 184980 (40.58)
12.68 | 33 106.24 838 1.892.5% (42.79)
13.69 { 34 107.31 784 1937.76 (45.198)
14.79 135 108.38 733 188547 (47.72)
_ 15.87 1 36 109.46 6.86 203593 (50.48)
1725137 110.56 41 208835 {53.41)
e 18.63 ] 38 111.66 600 2.14594 (56.59)
2012139 112.78 561 220595 (60.0%)
2172 140} 113.91 504 2269685 (63.70)
23.46 | 41 115.05 480 2337.31 (67.87)
25.34 | 42 116.20 450 240825 (71.94)
27.37 | 43 117.36 429 248580 (76.54)
2956 | 44 118.53 401 256730 (81.51)
31.82 | 45 2654.15 (86.83)
34.47 | 46
37.23 | 47
40.21 ) 48
#3.43 | 49
NPV-Cutting Cycles (in Million Pesos) 1,122.51
continued
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Ahnex 3 (continued)

fCuttinc_; Cycle 50
Assumptions
(i+r)t | ¢ CR DV NPVt DEP

1997 1001 0 68.86 68.86  1,025.09
Total area (Million Hectares) 0.12206859 1.08 ] 1 69.54 64.39  1,038.24 {13.15)
Stand density {cu m/ha) ' a3 1471 2 70.24 80.22 1,051.75 {13.52)
Production area ) 100% 126 3 70.94 56.32  1,065.65 (13.90)
Harvestable volume 70% 136§ 4 71.65 52.67 1,079.97 {14.31)
Stumpage value {(Pfcu m) 1,220.93 1471 5 72.37 4925  1,004.71 (14.75)
Annual change, s.v. 1% 1591 6 73.08 4606  1,100.92 {15.21)
1.711 7 73.82 43.07 1,125.62 (15.70)
Price elasticity effects: 3.V. 1.851 & 74.56 4028  1,141.85 (16.23)
it T<20 36% 200} 9 75.31 37.67 1,158.64 (16.79)
if 20=T <=30 67% 216 ] 10 76.06 35.23 1,176.02 {17.39)
if T>30 100% 23311 76.82 32.85  1,194.05 (18.02)
25212 77.58 30.81 1,212.75 (18.70)
Discount rate 8% 272313 78.36 28.814 1,232.18 {19.43)
294114 79.15 2695  1,252.39 (20.21)
CR = Current revenue 3147115 79.94 2520 1,273.44 (21.04)

DV = Discounted Value of CR - 3.43 116 80.74 23.57  1,295.37 °  (21.94)}
NPV, = NPV, at the beginning of the year 1 3.70 {17 81.55 2204  1,318.27 (22.89)
DEP = Depreciation 400118 82.35 2061 1,342.18 (23.92)
Cutting Cycle NPV in million pesos 432118 83.18 19.27 1,367.20 (25.01)
5 1,088.81 466120 84.02 18.03  1,393.39 (26.19)
10 933,82 50321 84 .86 16.86  1,420.84 (27.45)
15 808.24 5.44°| 22 85.71 15,76  1,449.85 (28.81)
20 1,313.58 587 f23 86.56 1474  1,479.92 {30.27)
25 1,156.97 6.34 |24 87.43 13.79  1,511.7% (31.83)
30 1,027.38 6.85 | 25 88.30 12.89  1,545.26 {33.51}
35 - 1,372.22 7.40 |26 89.19 12.066  1,580.58 (35.32)
40 1,236.92 7.99 ¢ 27 90.08 11.28 1,617.84 (37.26)
45 1,122.51 8.63128 90.98 10.55  1,657.19 (35.35)
50 1,025.09 9.32 )28 91.89 .86 1,688.79 {41.60)
10.06 | 30 92.81 9.22 1,742.81 (44,02}
10.87 § 31 93.73 863 1,789.42 (46.62)
11.74 | 32 94.67 . 8.07 1,838.84 (49.42)
12.68 133 95.62 7.54  1,801.28 (52.44)
13.69 | 34 96.57 7.05 1,946.96 {55.68)
14.78 1 35 97.54 6,60 2,006.14 (£5.18)
i 15,97 | 36 88.52 6.17 2,089.10 (62.95)
17.25 137} » 99.50 577  2,136.11 (67.01)
18.63 f38] 100.50 540  2,207.4% {71.39)
20.12 | 39 101,50 505 228360 #(76.10)
21.72 1 40 102.52 472 2,384.78 (81.18)
23.46 | 41 103.54 4.41  2,451.45 (86.67)
. 2534142 104,58 413  2,544.03 (92.57)
27.37 | 43 105.62 3.86 2,642.97 (98.95)
29.56 | 44 106.68 361  2,748.79 (105.82)
3192145 107.75 3.38 2,862.01 (113.22)
34.47 | 48 108.82 316  2,883.23  (121.22)
37.23 147 109.91 295 3113068 (128.84)
40.21 1 48 111.01 2,76 3,25220 (139.13)
43.43 149 11212 258 340136 {149.17}
NPV-Cutting Cycles (in Million Pesos) 1,025.09
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