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I. INTRODUCTION

A. Furpose and Scope

This report is submitted to the Philippine Ministry of
Matural Resources (MNR) and the U. 5. Agency for International
Development (USAID) Qffice for Rural Agricul tural Development,
Manila, Fhilippines. USAID/QRAD partially funded the evaluation
from grants provided to the Government of the Fhilippines (GOP)
under the Rainfed FResources Development Froject LREDP) .
Additicnal support for tre study was provided by the Forestrvy
Frivate Enterprise Initiative (FFEI), a project of the
Southeastern Center for Forest Economics Fesearch, the USDA
A‘Forest Service Forestry Support Frogram, and USAID's Bureau for
Scirence and Technolaogy. The primary clienté for the data and
observations presented in this report are assumed to be
reforestation planners with the MMR end USAID, and contractors

wiorking for these two agenciles.

The focus of the study is cash flow and financial
viability of contract reforestation. The RRDP is currently being
redesigned to incorporate more contracting ventures. Similarly,
the MNR's Bureau of Forest Development ({EFD) is interested in
expanding reforestation efforts by contracting the szervices of
private companies. This report is intended to serve as a tool

for USAID and MNR policymakers in these efforts,



R. Problemn Context

As early as 1978, the National Environmental
Frotection Council tMEFC) identified 13 provinces in the
Fhilippines where cver half the land ares was already badly
eroded (NEFC 1973). LAMDSAT photogiraphs taken 2 Years later
reveal approximately S million hectares of grase and open areas
existed within zornes officially designated as forest land by
1980. That total is believed toc have increased by ancther
P00,000 hectares in the last 9 years (Revilla 1985). Logging,

upland farming, firms, insgects, and dicease continue to reduce

forest cover at an alarming rate.

The effects of large—sgale deforestation are readily
evident in the Fhilippines. Deteriorating watershed conditions
result inr devastating floods that have become the rainy season
rule rather than the infrequent and isolated inconvenience of
earlier decades. Property damage and crop losses from floods
total in the billions of pPesos each vear. Erosion is rapidly
reducing the productivity of the uplandsland increasing sediment
loads of streams clog reservoirs and irrigaticen systems. During
dry seasons, the reduced water retention capacity of denuded
watersheds renders many irrigation systems useless. In some
areas of the country even wood for cooking and basic construction

1% now scarce.



The need to offset forest dectruction has rot Qone
unnoticed, but the rocord of reforectation accomplishments in the
Fhilippines is lecs than glamorous (Serrano 17234). Regul ar BEFD
reforestation projects have planted a total of only 371,643
hectares since i?lb, or about 5,700 hectares per vyear. Al though
plamting efforts intensified in the last ten vears, the govermnment
and private sectors planted an average of only 57,284 hectarec
per year since (?75. Moreover, the rate of planting has fallen

by two-thirds since 1983 (Table 1).

The need to dramatically accelerate the pace of
reforestation in the Fhilippines is undeniable. Mo single
approach uwill =clve the praoblem, however. Traditional
reforestation strategies are still appropriate for some
situations, but they must be complemented with innovative rew

approaches 1f reforestation is to be significantly advanced.

One such alternative -- contract reforestation —-- has
recently captured the attention of a number of forestry planners
from the MNR and other organizations. The contract approach is
analogous to the system employed in the road and building
construction ﬁndustry where the private sector already plays a
vital role supporting government development cbjectives. Urnder
the contract reforestation scheme, companies are contracted to
refiabilitate specified tracts cf land within an agreed period

(usually 3 to 5 vears). After the initial rehabilitation
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contract is completed, the established plantation is transferred
to the government (i.e., the EFD) for protection and management.
Alternatively, & maintenance contract is signed, allowing the
company limited utilization rights in esxchange for protecting the
area and a share of the profits. The concept is based on the
premise thet competition ia the private sector forces more
efficient management and mobilization of resources than is
normally achieved by governmert agencies. The contract system is
also more performance-criented since contractors are paid only

when work is completed in accordance with specified guidelines.

The concept of contract reforestation is not new. It
has been practiced for many vears in other countries, including
the United States. In the Fhilippines, proponents have
advocated the contract approach at least since the 1970s (Bucad
1973: Bucad and Donaso 1985). The Manrila Seedling Rank
Foundation, Inc. (MSEF) is generally credited as the first
company to successfully implement large—-scale reforestation
contracts, although timber companies and government agencies hawve
& long history of contracting individuals or groups to perform
specific refqrestation activities (R.g., site preparation,

planting, weeding).

Although some contract reforestation experience has
been gaimed in the FPhilippines, little documenation of these

efforts is available to forestry planners. Cost data are



especially fragmented. Therefore, it is Lifficult for
policymakers and managers to adequately allocate funds for
feforestation contracts or ewvaluate pProposals from potential
contractors. This report helps close the informaticon gap on
contract reforestation coste by reviewing the experience of
existing contractors and examining the cash flows likely to
result under contracts being designed by the RRDF. Special
emphacsis is placed or expected revenues as these have significant
implications for propozed schemes for recovering reforestation

costs.

C. Motes on Cost Computations

A great deal uf confusion surrounds the costs required
to reforest land in the Fhrilippines. Naturally, costs vary with
different climatic, edaphic, topographic, and soccial conditions,
Bevond these differences, however, addition confusion stems from

three sources:

1. Different accounting procedures are practiced by
varinis organizations, leading to questions about what
expenditures are charged as reforestation costs. Road
construction costs, for example, may be charged as a cost of
harvesting by ore company, while to others it is a cost of
reforestation. Still others may be fortunate enough to pass road
costs on to the Ministry of Public Works &nd Highways, in which

case such costs may not appear in their accounts at all.



2. Costs inpcurred in different years are often compared
directly, with no adjustments made for inflaticon. For example,
it is not unusual to see 1980 costs of one organitation compared
with the 1983 costs of another, with no adjustments. Thece types
of proverbial apple-and-orange ({mango-and—chico?) comparicsons
.o{ten lead to inappreopriate conclusions with recspect to the cost-
effectivenecss of various reforestation efforts, especially when
Costs are compared acroscs the high-inflation years of 1978-1981
and 19873-19895.

. Consideraticn is often made of "hectares planted"
rather than "hectares surviving" f{i.e., areas "effectively"”
" reforested). If a firm spends P7,000 per hectare to plant, but
achieves only S0 percent survival, its "effective" cost of

reforestation is actually P14,000 per hectare, not P7,000.

fis mucﬁ as possible, these areas of confusion are
mitigated in this report. Efforts were made to group costs
systematically across each organization surveyed. This
occasionally required some shuffling of costs to obtain
consistent categorization. In cases where expenditures are
unknown or unobtainable (e.g., road costs are unavailable for
some organizations), data gaps are noted (e.g., Tables 10, 11,
123, To overcome the problem of comparing peso expenditures made
in different years, adjustments are made according to annual

changes in the Consumer Price Index. Costs adjusted to 1985



values (e.g., Tables 12, 11, 12) can be corsidered directly
comparable to current 1985 values sirnce inflation has been held
in check since the end of 1935. All future costs and revenues
are presented in real 19845 values, with no asttempts to predict
inflationary trends. Daocumentation of the physical inputs (e.qg.,
worker-days of labor, kilograms of fertilizer, number of
ceedlings, etc.) is also provided whenever possible. Finally,
when survival rates are known to be less than 80 percent,
notation is provided and the "effective" cost of reforestation is

estimated.

D. Organization of the Report

Four main sectione follaw. Section Il reviews
traditional BFD reforestation programs tc prowvide an historical
perspective of coste and sccomplishments. Section III examines

that are now actiwe

Ul

the experience of four selected Cirganization
in contract reforestaticn. Section IV provides cost analysis of
"typical" contract reforestation préjects as proposed under the
redesigned RRDF. Section V focuces on cash flow analysis and

cost recovery aspects.



II. BUREAU OF FOREST DEVELOPMENT REFORESTATION

A Froagrame «nd Approach

Since ite formation in {972, the EBFD has been the

government ‘s primary reforestation agency. The EBFD's
Reforestation and Afforestacion Divieion currently manages 27
regular reforectation projects, 4 =pecial reforestation projects,
and the government = Frogram for Forest Fcosystem Management
(FRAQFEM)Y . Im addition, the BFD Tooperates on b forelgn-acsisted
reforestation projects (MME/EFD 1984) FRegular reforectatiaon

projects account for akbout 75 rercent of all BFD planting.

Regular 8FD reforestatson projecte follow a
braditional approach to reforestation development. Emphasis is
placed on planting permanent treec. Analysis of the gquidelines
and budgeted costs far regular BFD reforestation projects (Talble
2) confirm this hias of the BFD for traditional climay cpecies
planting. 5pecies like narra and mahogany are most commonly
included 1n reguler BFD projects, and seldom is allowancs mace
for plamting nurse trees or short-term 2Conomic species,
Waterched protection appears to he the ~Srimary obijective of the
BFD, as no provisions are made for harvesting stands which have

been developed. Contingencies for dealing with claimante and

settlers in reforestation areas are usually limited.



E. Expenditures =z fccomplishments

Tables 2 and T provide clues to the reascns for GFD's
often ireffective reforestation programes. Egspecially noticeable
is the mnimal amounts budgeted for plantation maintenance and
protection (i.e., patrolling and fire control). Allotments for

site preparation are also relatively 1low.

Although Tables 2 and indicate the EFD budgets
approxaimately P7,000 to £9,000 per hectare for reforestation,
analysis of actual EFED erpenditures (adjusted to 19385 values)
indicates a figure closer to PL11,400 g spent planting each
hectare (Table 4). Maoreover, even Table 4 does not reflect the
"effective" coszte of BFD’'s regular reforestation projectes SiﬁCE
it is widely recognized that surviwval ratec at EFD planting sites
are rarely better than &0 percent (Bulletin Today 1984). BFD
officials unofficially ackriowledge thet surwvival rates average
less than S0 percent. Effective costs of EFD reforestation are

therefore likely to be at least PI2,900 per hectare.

Various facets of the BFD's operatiorms have been
identified as_contributing to the agency 's lackluster
reforestation performance. Feviewing such limitations in this
report would have little constructive value, however. The
historical record of BFD's reforestation efforts is provided
merely to underscare the need for a change in direction for the

country’'s reforestation program.



Table 2. Bureau of Forest Developsent costs for establishaent, aaintenance,
and protection of narra reforestation areas. (2 x 2 spacing).

Costs per Hectare

Haterial

Assuaptions requiresents

Labor
requiresents

Cost/ha

1 of
total

10.

L1

12.

13.

. Map preparation

Project logbook

Roads & trails

. Fisld office/bodega

Laborers' auarters

. Nursery house

. Nursery operations

labor
fertilizer
plastic bags
seeds

subtotal

Site preparation

. Soil conservation

Planting
Halntenance

labor

fertilizer

subtotal
Supervision & agn't

Tools & aisc.

GRAKD TOTAL

| ke trails/s0 ha

P42.62/day

1 ga/sdlg 2.3 kg
102 aort. allow. 2,750 pcs.
P.75/liter 28.8 1

strip clearing

40 ga/sdlg 100.0 kg

worker-days

(32}
.
(%]

65.6

17.2

42.0

17.0

pesas

142.07

2,793.74
11.00
330.00
21.56

3,156.30

731.64

1,790.03

1,122.60
400.00

1.6

20,5

Source: Bureau of Forest Developsent, Reforestation and Afforestation Division, 1986.
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Table 3 summary of Reforestation Cost Proposals fFor
1937, as Submitted to the BFD Planning and
Evaluation Division by Regional Offices.

_-_...—_.-._—_.—_._.._.__.._..._..._..___..._._._.__.___—.__.._._.__.._______.__—_.—-—-_-—._...-_.—___

Seedling Production

Region Cost/ Cost/
Seedling ha . Establishment Protection Tota
FesOs T T - - - - = -pesos/hg - - - - - - - _
1 0.'70 2,475 3,700 “15 G, 730
2 0.322 2,255 4,613 126 G, 74
3 1.651 4,425 3,330 15 5,373
4 l.s1 4,423 3,330 &15 2,373
) Q.95 2,615 5,'995 2520 R |
& 0.=2 2,255 2,144 290 4, &y
7 Q.37 2yt 5,22 359 I, 252
3 2.21 &,07: S,&13 415 10,111
10 0.587 1,565 3,020 254 4,932
L1 .52 1,430 - 5,214 236 4, =20
12 1.05 A 5,125 213 S, 231
Mean 1.0% 3,005 3,743 S0 7,320

Source: BFD Planming and Evaluation Division
Note: Proposals do not include costs of management and
administration or infrastructure development. .

12



Table 4 Bureair ot Forest Development Accompl lshiments
and Expenditures at Reaular Reforestation

Project Sites, 1978 — 1995

bfrp(tlvu
Reforestation Cost
Areas Expenditur os Expendl tures Cost Carmnamirg S
Planted (actiual) (Iwah values) (1925 valuyes) SUFVIval)

brec. == million pesos --- —=—= pesos/ha., ——--
L7z 24,343 1 LA0 S22 7 7,404 I
1979 a5, 305 K SE) 275000 SyElh LH 50
Lat) RSP BT L0 w9 ST 11,236 LT G
Lot R ld .// 20009 14,005 S 010
L L', 554 ) 275018 14,17 A I N
Lvas ITd,201 _.Nuc.: PRI leo, 7702 53,54a
1'%4a L1, S50 110.71 L5t 50 2L 05 24,11
19Es s 15H/ L1g. 11a._as 12,502 <H,004

fotal
Mean

Lewe e

Source:

NG b
aCC
tepor od

BFD Aririaal
BFD Accounting Division, 195
L5 valies
sording to changes

L,y 21
LLl,40) e L

Loz = 19s (for area planted) .

(for actual experditures).
caleulated by adiusting 197: L'#24 experndl tigros
in the Consumer Price Index S

statistical Yearboak, 1S,

HRepor b,

ire the PhL].

13.



C. Mew Directione - BFD'c First Reforestation Contracts

To their credit, conécientious BED officials readily
concur with calls far "Rew™ reforestatiaon approaches, including
the contracting of private firms. The BFD has issued at least
four contracte already. The=ze include 200~hectare establicshment
and “O0-hectare maintenance contracts with the Mamila Seedling
Hanwk Fourdation in Marikina, a 42 hectare contract with MADECOR
in western Fangacsinan, a 1,800~hectare contract with the Forect
Resources Management Specialiste Society (FORMSS) in.Tarlac, and
a contract with EHlue-Green rarcforest and Marine Fesources

—~——

covering 277 hectares, al=o in Tarlac.

These contract arrangements exhibit various degrees of
success, from wholly caticsfactory performance to almost totally
urncatisfactory performance. Froblems with exi1sting contracts
relate to the lack of formal procedures for evaluating propocsals,
delays in the pavmenﬁs for wori: completed, evaluation
difficulties, and failure to clearly specifty performance
standards and contract conditions. Despite these difficulties,
the BFD has gained valuable experience and hac taken the fircst
=teps toward-develop1ng & =ound contracting program. MMR
planners, along with RRDP advisers, are drawing from these firet
contracting experiences of the EFD to establish firm guidelines

for contractors, managers, administrators, and evaluators.

14



ITI. CASE STUDIES OF CONTRACT REFORESTATION EXPERIENCE

While & number of government agencies and private
companies are showing strong interest in the concept of contract
reforestation, a few such organizations already have enperience
with the contract approcach. Information and data on the
contracting etperiences of Manila Seedling Rank Foundation, Inc.
(M3EF), Mandala Agricultural Development Corporation {MRDECGR) ,
Faper Industries Corporation of the Fhilippines (PICOF), and the
Mational Electrification Administration (NEA) sre presented in
the following subzecticons., These data have been provided by the
respective orgnizatiorns (n the interest of improving the system
of raforeztation 1n the Fhilippirnes. Mevertheless, the
proprietary nature of the data should be respected. Two of the
companies (i1.e., MSBEF and MADECOR) are, in fact, likely
competitoré fFor future reforestation conmtracts. With this in
mind, USAID and MMR officials should rectrict the circulation of

this porticn of the report.

. Manila Seedling Hank Foundation, Inc.

The MSEHF has the most extensive experience
implementing reforestation contracts of any firm in the countrvy.
Their records are also among the most complete.

The MSEF currently has»two formal contracts for

refaorestation. In addition, the firm leases an industrial tree
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tarm area and is developing three other areas for the national

qovernment.

MSEF ‘s contracts include 1,785 hectares in the La Mesa
Dam Reservoir area and TOO hectares i1n the Marikina Watershed
Reservation. The contracts for the two areas were awarded by the
Metropolitan Waterworbs and Sewerage System (MWSS) and the BFD,
respectively. Flanting at both cites was completed in 198% and

the MSEF 15 now managing the sites under maintenance contracts.

At the lLa Mesa csite, a fairly elaborate planting

scheme developed. Climax trees (usually gmelina) were planted 4
m s 4 m, with nurse trees such as auriculifaormis and ipil-ipil
planted 2 m % 2 m or 4 m o { m. Ipil-ipil was planted ! m » 1 m,

ar even closer, in 20 meter strips along the roads to serwve as

fireoreaks,

MSEF operations are substantially more capital
intensive than most reforestation sfforts obserwved in the
Fhilippinecs,. The firm produces virtually all itsg cseedlings at
the highly automated central nurzery in Quezon Zity, Seedlings
are then tran;ported to planting sites by trucks. Site
Preparation 1s mostly done using heavy tractors and bulldaozers.
A good road syctem is developed to allow the pas=sage of the
tractors used in site pPreparation and to facilitate later patrol

operations and marketing of products.

6



Material inputs are also substantial. At La Mesa,

by

where =oil pH 13 rormall, below 2.0 up to T otons of lime was
applied pricr to plambtiing. Seedlings also receive generocus

applications cf fertiliz-er.

table % cutlines in more detail the coste ncurred by
the MSEBF to refarsst 1and wsing the nurse tres/climasn

tree/densely-planted firebreak csystem. Most notable are the

large expendttures for roade, site preparation, and malrntenance.

4l

The costs presented in Table S are verified b5y
detailed accountants’ records at the MOEF. fYearly erperndi tures
at La Meza and Marikina, adjusted to 1985 values, are chawn in
Tabkle &. Average costs per hectare for dewi2loping plantatiars at
these two sites are about P18,200 and P16&6,000), respectively, 1in
1935 wvalues. If investments in “he central nursery and high-
level administrative talent were charged more heavily to
individual projects, the average cos.s far development might

Approach P20 ,000 per hectare.

A visit to the La Mesa pi nject atteste to the
effectiveness of MSEF's methods. Survival and growth are good to
excellent. Lessonw from the MSEF experience are zimple.

Agencies must be willing to invest momey 1n reforestation to get
results, Secandly, euperienced professional perzonnel , willing to

live at the development site, are a must. Thirdly, development
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Table 5. Manila Seedling Bank Foundation costs for establishaent, saintenance,
and pratection of aixed species reforestation areas.

. Hap preparation
. Project logbook
. Roads & trails

roads
trails
subtotal

. Fleld office/bodega

Laborers' quarters

. Rursery house

Nursery operations
geelina
auriculiforais
ipil-ipil
transport

sub:otal

. Site preparation

sanual brushing
techanical
fire lines

' subtotal

. Soil conservation
. Planting

labor
fertilizer
lige
subtotal

Maintenance
labor
fire tower
fertilizer

subtotal
Supervision ¢ mgn't
salaries
operating exp.
subtotal

Tools & nisc.

GRAKD TOTAL

Costs per Hectare

Haterial Labor I of
Assusptions  requirements requiresents Cost/ha total
worker-days pesas
2 ks/100 ha
L ke/100 ha
1,650.00 8.3
1/200 ha 350.00 1.3
1/200 ha 650.00 3.3
at cent. nursery
4 x 4 spacing 638 sdlg 495.36
21 2 spacing 2,475 sdlg 742.50
for firebreaks 1,031 sdlg 257.50
by truck 4,194 sdig 383.68
1,879.04 7.5
{,200 sq a/u-d 8.3 291.67
heavy tractor .8 days 2,330.00
‘ 2.4 04.58
10.7 3,256.25 6.4
P35/day 18.7 1,600.55
30 gn/sdlg 114 kg 657.57
3 tons/ha 60 bags 1,548.00
3,306.12 9.2
87.4 3,059.35
17100 ha 10a.00
100 gn/sdig 381 kg 1,906.00
9,065.35  25.5
2,370.00
840.00
3,210.00 6.2
19,866.76  100.0

ource: Manila Seedling Bank Foundation, Inc., 1986.
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Table .

Manila Seedling Bank Fouvndation accome! ishments and
expendltures at La Mesa and Marikina Watersheds.

La Mesxsa

L7
12773
1920

192l
<y

1as
IREE
1+

o

T
I

prads

Total

Average development cost

Marikina

To tdl

§ P2

Area planted

130
170

400

700

Expendl tures
(actual)

.....

4,507

L,203.«

15,607,

1,

)
ey

hectare

D

503

360.5

Al

e
i) L6

Avergae development cost per hectare

-
53]
0

SR
,

-
ey
-

(1935 value)

Source:
Note:
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demands a mul ti—-vear commitment, preferably with a vested

&conomic nterzst in the success of the dewvelopment.

MSEF coste can certainly be reduced somewhat without
jeogpardizing succees. Many sites could operate effectively with
a less developed road network, for example. Substituting labor
for mechanized site Preparation is another option that would‘
reduce cosets. And, as the MSEF hacs learned, planting more acid-

tolerant =pecies reduces the need for heavy lime applications.

Reforestation is rarely inexpensive, however.
Although not all areas require the level of inputs used by the

MSEF, =come areas may demand even more substantial inputs.

After eetablicshing plantations at La Mésa and
Marikina, the MSEF entered into lorng—-term maintenaqce contracts
{7-3 vearcs) with its client agencies. The contracts allow the
MSEF to harwvest and sel] products frowm the plantations under
prescribed management plans. In exchange, the MSEFE manages and
protects the areas at no charge to its clients, In the La Mesa
Case, net income from the operations is shared with the MW3S on

30-50 tacsis,
Leafmeal, fuelwood, and charcoal are currently

produced at the La Mesa site. Leafmeal is produced from ipil-

ipil leaves harvesteg from firebreaks. Leaves are dried and

20
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milled, then sold to feed companies for about F2.720 per kilogram.
Yields range from 4 to S tons per hectare per vear up to 8 to 9
tons on well-marnaged sitec. Since approxMimately one—-tenth of

the area is occupied with ipi1l-ip1l firebreaks, each hectare

produces at least 400 kilograms of leaves each year.

Plantations are thinned about 5 vears after thinning,

" )

with a =econd thinmning evpected yearse after the first. ()
micimum of 400 climas trees per hectare are retained for
waterched protection. Yields from thinninge cccasional vy

approach IO tons per hectare, but pDrobably cosseseEERE average

about 20 tone per hectare.

Fuelwood and charcoal are produced from plantation

by

thinmings and rnurse tree removals. Fuelwood is cut into {-meter
lengths and =old az industrial fuel or nousehold firewocd. The
MSEF currently receives about F450 per ton for fuelwoocd delivered
Lo buyers i1n Metro Manila. Charcoal is produced in =iv kilns,
each capable of yielding about 1 ton per week. Charcoal =ells

for about 1,550 per ton delivered.

In the first 8 months of 1984, the MSEF sold a monthly
average of 03I tons of fuelwood, at P423/ton: 20.3 tons of
charcoal, al P1,5850/ton; and 2.4 tons of leafmeal, at P2,100/ton.

Monthly incame averaged P137,958 or P77/ha/month (P?28/ha/vr) .

Mormal costs of production and sales average IO percent of gross
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revenues. Additional monthly maintenarice and protection coste
are pstimated at P&, 000 or FId4/ha/month WPAIT/hasyr).  Thie
translates tgo & Fotential net reverue of pPsi per nectare per vear
under present comditions. It shculd be noted that the M3EF

hal ted harvesting operation= for almost 4 months in early 1985,
Under favorable conditions, the MSEES expectgd” to increase monthl
cales of fuelwood, charcoal, and leafmeal to 300, 20, and 50
tons, respectively, With those cales, net income would increase

to about P487 per hectare per YE&r.

MADECOR currently has a contract with the BFD to
reforest a 42-tfectare tract in western Famgasinan using mahogany
and cther forest cSpecies. The firm has aleo entered intc a joint
vernture with the Matural Fescurces Development Corporation (MRDC)
to develop =, 000 hectares of land for Mango and cashew production
iadjacent to the EFD site. The Fangasinan sites present moderate

to harcesh conditicns with steep slopes and rocky soil. Rccess to

the mango and cashew sites is difficult.

MADECOR is planting mahogany Spaced I m % 4 m, while
cashews are planted 4 n x 4 m and mangoes are spaced 10 m » 10 m

(100/hectare)
Tables 7, B, and 9 detail the costs incurvred by

MADECOR in developing the mahogany, mango, and cashew plantations

reéspectively. Most notable are the costs incurred for plantation

22



Table 7. HADECOR costs for establisheent, saintenance, and protection or 47 hectare

nahogany reforestation area 1n western Pangasinan (3 x 4 spacing).
Costs per Hectare

Activity Assusptions

recilresents

Material Labor

requiresents

Cost/ha

I of

total

10.

11,

12.

13.

. Hap preparation

. Project logbook

. Roads & trails

. Field office/bodeqa 20 sq #/42 ha
. Laborers’ quarters

. Nursery house

. Mursery operations

labor

seedlings purchased
nursery layout 25 sq a total
pesticide

fertilizer 10 qa/sdlg
plastic bags

seeds

subtotal

Site preparation

. Sot] conservation

Planting
labor P35/ day
fertilizer 100 ga/sdlq
suoiotal

Maintenance
labor incl. 6 weedings
fertilizer 100 ga/sdla/yr
pesticide 3 applications
subtotal

Supervision & mgn't
salaries
aperating exp.
subtotai

Tools t sisc.

GRAND TOTAL

worker -days

5.7
1,200 sdlg
.65q 1
.07 liters
1.2 kg
714 pcs.
.07 bags

58.2
33.3 kg

143.8
166.6 kg
2.5 liters

pesos

57.14

2,036.38
374.35

5,033.78
749.70
462.50

535.71

0.4

Source: Mandala Agricultural Development Corporation, 1986.
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Table 8 . MADECUR costs for establishaent, eaintenance, and protection of 200 hectare
aango reforestation arez in western Pangasinan (10 x 10 spacing).

Costs per Hectare

T o e o o o o e e e e e e e e e e e oo

12.

13.

. Hap preparatjon

. Project logbook

. Roads ¢ trails

. Field of fice/bodega

. Laborers’ quarters

Nursery house

. Nursery operations

labor

water supply
holding area
seedlings

subtotal

Site preparation

. 50!l conservation
. Planting

. Malntenance

labor
fertilizer
pesticide
suhtotal
Supervision & agn't
salaries
operating exp.
subtotal

Tools & aisc,

GRAND TOTAL

Haterial
Assusptlons

100 sq =/200 ha

1 unit/200 ha

1000 sq #/200 ha 5 sqa

purchased 115 sdlg
300 ga/sdlg/yr 166.6 kg
1 1/hafyr 3 liters

Labor

requiresents requiresents

worker-days

16.3

18.5

1.7

! of
Cost/ha_ total
pesos

200.00 1.4

250.00 1.7
105.00
125.00
50.00
1150

1,430.00 9.9

368.75 3.9

645.76 4.5
2,509.00

405.00

555.00

3,469.00 23.9

4,972.11
1,106.17

e senmcccanre emwcoen

............

14,500.21

100.0

Source: Mandala Agricultural Developsent Corparation, 1986.
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Table 9. MADECOR costs for estapl:ishaent, aaintenance, and protection of 50 hectare

cashew reforestation area in western Pangasinan (4 r 4 spacing).

Costs per Hectare

...............................................................................................

Haterlal Labor
ACtivity Assuapt1ons  requiresents reauiregents

Cost/ha

: of
total

1.

13.

worker -days

. Map preparation

Project logbook

foads & tratls

. Field office/bodega
. Laborers’ quarters
. Nursary house

. Nursery operations

lapor .6
seadlinis purchased 830 sdlg
pesticlde 1 liter
subtotal

. Site preparation 3.0

Soil conservation

. Planting 55.4
Maintenance
1abor incl. 6 weedings 103.4
fertilizer Inc. each yr. J43.8 kg
pesticide 1 1/hafyr 3 liters
Yubtotal

. Supervision & sgn't

salaries
operating exp.

subtotal
Tools & aisc.

GRAND TOTAL

Source: Mandala Agricultural Developsent Corporation, 1986.

25

pesos

200.00

1,937.66

3,617.50
1,546.38
555.00

1.3
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maintenance, especially for the mahogany and cashew areas.
Significant expernditures are made for multiple weedings and heavy

fertilizer applications.

Weaknesses 1n the MADECOR development schemes are the
lack of ewpenditures for roads and trails, limited implementation
of fire control measures, and reliance on single-species planting
designe {(for the fruit production areas). Furthermore, MADECOR
purchased many of the seedlings they have planted 50 far, thus
increasing the cost of their cperation and depriving the program
of the opportunity to select only top-quality seedlings for

planting.

Motwithstanding the weaknesses cited above, MADECOR ic
doing a recspectable job of developing a rather difficult site.

Especially commerndable ic their weeding and maintenance program.

i

FICOF operates a 182,000 hectare corcession in eastern
Mindanao, including about 30,000 hectares of land the company has
reforested. The area is very favorable for plantation
development, as rainfall ic plentiful and evenly distributed, the
topagraphy is gentle, and the =oil i=z fertile. Furthermore the
company has a fabulous road system that was develaoped to

.

facilitate harvesting of the primary and secondary forests in the

concession. The excellent road system allows PICOF to produce
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most of its seedlings at a central nursery and transport them at
relatively little cost tn any planting =site. The roads also
allow worbers and managers to comoute to wort sites cach day,
thus eliminating the need for costly field 5¥Fices and temporary

Quaitters for laborers.

FICOF = primary reforestation species are falcata,
bagras, and Caribbean pire. Falcata is planted X m » = vy for o a
total of 1,111 treecs per hectare. Bagras is planted 2T m % = m or

2mox 2 m, and pine i3 planted I m v T m oor 4 m oy 4 m.

FICOP hacs utilized & partial contract approach to
reforestation for several .ears. Contracts are issued to
tndividuals and groups for cite preparation, planting, and
malntenance, while FICOF retains management contral and shoulder s

all responsibility for producing seedlings.

Table 10 cutlines FPICOF ‘= costs of reforestaticn under
the partial contract csy=tem. The company’'s largest expendl tures
are for mainterance of seedlings and superwvision and management.
Egsentially al! maintenance costs arem for weeding. Little or no
fertilizer isiapplied because the soil is relatively fertile.
Furthermore, the consistent and plentiful rainfall minimizecs the
need for protection against fire. Growing conditions are

favorable for both seedlings and competing weeds, however,
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Table 10. Paper Industries Corporation of the Philippines costs for establishaents,
saintenance, and protection of falcata reforestation areas in
in Eastern Mindanao
Costs per Hectare

---n--------—--------_---_-_-_---n__--_-—---—_---n—----------------_--_---—-—--------------_-_.

Nater1al Labor
Activity Assusptions  requiremerts requireaents Cost/ha

S orker-dars | pesos
L. Map preparation

2. Project logbook

§. Roads & trails

4. Field office/bodega

3. Laborers’ quarters

6. Nursery house

7. Nursery operations P1.30/sdlg 1,222 sdlg 1,588.60

8. Site preparation P.10/sq s 28.9 (est) 1,012.05

9. Soil conservation
10. Planting P1.11/sdlg 38.8 (est) 1,357.41
L1. Kaintenance § weedings 109.4 (est) 3,329.35
12. Supervision & agn't incl. evaluation 3,120.00
13. Tools & aisc.
14. Incentive paysent 852 sdlg ) 2 a 1,162.20

SRAND TOTAL rem

et T

I of

11.2
3.7

25.8

- e

1. Table does not include costs of roads which PICOP charges against harvesting account

2. Mo field offices are established; aanagesent is froa central office only.
3. Costs presented are derived by adjusting 1983 and 1984 datz for inflation:
actual 1984 expenditures averaged 191 less; 1983 expenditures 461 less.
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necessitating a minimum of five weedings before seedlings ‘are

able to shade out compet;tion.

Supervision and management costs of the company are
zignificant because of the very close monitoring FICUF maintaine
over the plantaticon establicshment process. Evaluation teams are
zent to plantation sites near ly every week to monitor the
progress of contractarse, and =trict compliance with

cpecirficationz is demanded before contractors are paid.

FICOF's practice of imcentive payments i especially
innovative. Contractors are paid a sizeable sum {about PL.29)
for each sapling qreater than 2 meéers in height at the time the
established plantaticn ic turned over to FICOF (i.e., 13 morths
Atter planting falcata, 24 months for bagras, Z5 months far
pirnes). Fayments cften total over 1,000 per hectare. FICOFP has
fourd the system of rewards greatly improves the Gquali by of

plarntaticns developed by contractore.

Lessons from the FICOF experience relevant for the
RRDFP and the MNR include the importance of cloce monitoring and
strict evaluation of contractors’ performance. Additionally,
USAID and MMR planners =hould consider inco-porating an incentive
system =1milar to FICOF s to encourage contractors to perform

above minimum standards.
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D. Mationa

The MNEA, in cooperaticn with rural electric
cooperatives, 1¢ developing biomass plantations at more than 40
locatians throughout the country. Wood from the plantations
provides the basic fuel supply for electric pover plante the
agency 1= <~onstructing under the Dendro Thermal Develcpment

Frogram,

Ipil-ipil was planted almost exclusively at all the
dendro thermal project sites until recently when MEA began more
di--reified planting. Treec are spaced 1 mx 1 m {10,000 ha) at

most sites. Where conditions allow, direct seeding is used.

The MEA and the rural electric cooperatives employ a
modified contract approach for reforestaticon. Farmer
coocperatives are essentially given control of blocks of land
(averaging 100 hectares per 10-member tooperative) and partially
compensated (in the form of low-intersot loans) for the cost of
developing plantations. Farmers are allowed - even encoursaged -
to plant food crops within the plantation area at the time of
Si1te preparation anrd through the first year of plantation growth.
This provides csome immediate economic benefit and enhances fire
protectian. Fayments are made according to accomplishment. The
meJjur incentive for farmers is that they retain economic interest
in the plantations for a minimum of 25 vears and benefit from the

sale of wood which is harvested. Technical assictance and
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logistical support are provided by the MEA and the raral electric

caoperatives,

Tables 11 and 12 provide details of the coste of
establishing plantationrns at two representative MEA sites. ARctual
expernditures from 1980 to 1984 are adjusted to 1983 values far

comparative purposes,

The cite in Camarines Sur has good growing conditiocne
and favorable sotl. The area is very mountainous, however, and
access 1< extremely limited. The favorab 2 soil and climatic
conditicons &llow farmers to successfully plant 1p1l-ipil seeds
Cdirectl, 1m the field, thus egliminating the cost of nurrzery
cperations, The major costs at the Camarinmes Sur site are for
maintenance and supervis=ion and management. Supervisian and
management are relatively costly becaucse of the 1s0lated location
of the =1tz and the lack of ruads and traile within the

plantation area.

The Ilocos Morte site 1c extremely adverse for
plantation establichment. The area 1s very =steep, rocky, and
highly eroded. Rainfall is concentrated in a 4-month period.
Fire is a major threat to young plantations. Access 1s limited.
Seedlings mu=t be potted to improve the chances of surwvival.
Moreover, maintenance costs are substantial sSince numerous

weedings are necessary and frequent fire patrols are required.
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Table 1. National Electrification Adainistration costs for establishaent, maintenance,
and protection of biomass plantations in Casarines Sur (1 x | spacing).
Costs per Hectare

e 8 - e e s e e 5 > = o e ..----..-------------—------------_.-.._---------------------------

Haterial Labor T of
Activity Assusptions  requiresents requiresents Cast/ha total
worker-days pesos
[. Map preparation
2. Project logbook
3. Roads & trails
4. Field office/bodega 405.31 5.6
3. Laborers' quarters
6. Nursery house
7. Nursery operations
8. Site preparation
labor 23.6 (est) 826.09
saterials 22.60
subtotal 348.69  11.3
9. Soil conservation
10. Planting direct seeding
labor 6.4 (est) 225.30
seeds 232.34
subtotal 458.14 6.3
11. Haintenance
labor 75.8 (est) 2,651.39
fertilizer 111.26
subtotal 2,762.65 38.3
12. Supervision & agn't
salaries 1,702.71
operating_exp. 1,020.57
subtotal 2,723.28  37.7
13. Toals & misc. 18.36 0.3
GRAND TOTAL 7,216.43  100.0

Source: HNational Electrificatoin Administration (derived froa actual exp:.aditures
incurred froa 1981-1984, adjusted for inflation).
Notes: 1. Laber costs are derived fros actual expenditures; worker-days of labor
are estimated.
2. Costs do not include all expenditures for technical assistance provided
by the NEA central office, foreign consultants, or the cost of constructing
access roads.
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Table 12. National Electrification Administration costs for establishaent, maintenance,
and pratection of biosass plantations in [locos Norte (1 x | spacing).

Costs per Hectare

Labor

requiresents requiresents

{ of
Cost/ha total

10.

L1.

12.

13.

. Nap preparation

. Project logbook

. Roads & trails

. Field office/bodega

. Labarers’ quarters

Nursery house

. Mursery operations

labor

seeds
plastic bags
fertilizer
pesticide

subtotal

. Site preparation

. Soil conservation

Planting
Naintenance
labor
fertilizer
subtotal
Supervision & mgn't
salaries
operating exp.
subtotal -

Tools & aisc.

GRAND TOTAL

worker-days

23.8 (est)

32.5 (est)

18.1 (est)

134.3 (est)

pesos

251 41 2.7

1,324.31  14.2

1,136.14  12.2

631.89 6.3

e emseerCene s e-ee-—-

Source: Mational Electrificatoin Adainistration (derived from actyal expenditures
incurred from 1980-1534, adjusted for inflation).
Notes: 1. Labor costs are derived from actual expenditures; worker-days of labor

are estisated.

2. Costs do not include all expenditures for technical assistance provided
by the NEA central office, foreign consultants, or the cost of constructing

access roads.
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In general, MEA reforestation operations are
inexpensive when corsidered on the basis of costs per hectare
planted (e.g., P7,215/ha at Camarires Sur and P?,321/ha at Ilocos
Morte). This is because compensation made to farmers is,in the
form of loans based on "pakyac" (piece work) rates for specific
activities. Therefore, payments may be well below legisl ated

wage rates.

The "effective" costs of reforestation at NEA's
Camarines Sur and Ilocos Morte =zites are presented in Table 13.
Dividing expenditures by the rnumber of hectarecs of plantations
zuccessfully established indicates the effective costs of
reforestation are P15,173 and P24,197 at Camarines Sur and Ilocos
Norte, respectively. For all MEA sitecs combined, the effectiwve

cost of reforestation is P15,481 per hectare in 1935-193% valuecs.

The MEA’'=s experiencec emphasize the potential for
reducing costs by liberal use of Ppakyan labor and the importance
of creating eceonomic incentives for workers involwved with
reforestation projects. Less successful NEA projects highlight
the need for careful =site selection, intensive protection against

fire, and competent, experienced field technicians.
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table 135. National Electrification Admiriistration accomplishments and
excanditures, L7E0-1'954

Expendltures  Exponditioes
(actual) (178 values)

Aread
planted

Year

Camaylnes Sur
1E0 55
L
L
1923 151
Laia

Total

Average development cost

[locos Norvte
1wa0
1'nzl

‘1 (:) fjl
571

I R 303
sl et

L

fotal

Averaqge Jdevelopment cost Py

ALl NEA S1ltes

L=z L,

191 £, 065
R o LES
BN 3,771
174 357

Total

per

hectare

S05, 257
fite, 205
H71,13%
10=, 922

1,520, 06
1,715,433
746,695
725550
145,00

4,769~ 156

(1725 \/,']J_u(..?)

26 12,407
133,557

4,012,595
3,056,203
1,520,119
L.a4l,55]

L70 mit

1i,00%, 597

crTmeemillion pesose-eeee

5,133
23.67
le .20
e ¢

0. el

Source:
Note:

National Electrification Administration, 19S5,
L'7a5 values calculated by adiusting actual expenditures

according to changes in the Consumer Price Tndex as
reported in the Philippine Statistical Yearbook, 17935.
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IV. REQUIREMENTS AND COSTS OF PROPOSED RRDP REFORESTATION

MMFE officials and consultants to the RFEDF are in the
nrocess of defining standards and specifications for contractors
wishing to bid on reforestation jobs (released urder the title,
"Upland Froductivity Program Guidelines for Contract
Feforestation'). The guidelineé describe the basic requirements
of contractors for all sites and cutline specific reqguirements to
be met when reforesting steeper csites. Contractors will still be
given a great deal of flexibility, however, in developing csite-
specific planmting designs. Contractors will be urged to submit
innovative proposals that reflect the development capability of
the firm and combine cost-effective characteristics with

technically sound concepts.
Fie EEDPF Basic Develogpment Assumptions
The basic requirements and development assumptions for
FRDF contracts are identified below:
{. Detailed control maps and planting designs must be
developed and approved by an MMR review team.

2. Site preparation will be very thorough, including
contour plowing wherever.possible, to improve seedling

survival and growth and reduce the risk from fires.
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~'a

10,

Interceptor canaleg,

dams are required cn

Road canstruction, =1t

Qperations, =oil

are completed within t

hedgerowe,

conservation

cso1l traps, and check

all sites,

e preparatiorn, MUr SEry

activities, and planting

he first 2 vear

/

in

of develrmnmonl.

DR TS I o &

Foads and traile:
I km access rocad 250 ha
1 km project roads i
1 km trail S hkha

Most unskilled labor n
labor costs

basils;

SSSday.
400 climan species tre

Z,000 nurse trees esta

Fruit trees firebreal s
(mimimum) wide border

5.5 hecrtares 1n e1-e.

Maintenarnce of scedlin

structures, and buildi

eeds will be hired on a "pakyac”

estimated using an average of

ez establiched per hectare.

blizhed per hectare.

getablished im0 meter

around planting blocks Averaging

g5, roads, soil conservation

nge continues thrcocughout the S-

year development phase.
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11.

12,

Weeding:
2 ringueeding cyclessclimar tree

3 ringweeding cycles/nurze tree

One patrolman/quard dicspatched/ 250 ha.

The major differesnces between the FRDF propoced procedures and

most previous reforectation practices are:

E. Costs

More amd tetter preparation of maps and planting

designe; and better recordheeping.

Developmert and maintenance of & complete road and
trail networt: f1independent of the MFUWH or cther

sagencies, 1f necessary).
Greater emphasie on thorough site preparation.

Development of erosion cantrol structures on all

cites,
Greater focus on diversified planting schemes.
Inclusion of fruit trees along the borders of planting

blocks,

nf Proposed FRRDP Activitiecs

gquidelines

The estimated cocsts of reforestation under the RRDF

for sites with slopes of 18 to IO percent are
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presented 1n Table 4. Estimated coste of developing protection
forests on sites with slopers greater than SO percent are shown
1In Table 15, These ecstimates are derived from more detailed cost
estimates ‘attached as Appendls: A) made by Fatrick C. Duwgarn and

Milliam G. Granert, Rgroforestry Specialists with the RRDP.

The priorities listed sbove are reflected in the cost
estimates presented in Tablec 14 and 15, Mcre money iz allocated
for roads and trai1ls under the FREDF tham by any of the cace study
groupe, with the encepticn cf FICOF < expensive harvesting roade.
Site preparation costs under the FRDF guidelines are al=o more
than for eny of the case study groups, except for MSEF which uses
'costly mechanical <1te preparation. Furthermore, no other groups
surveyved spend money on &rosion control measures, while the RRDF
proposals call for up to PL 000 per hectare toc be spent for

erosion control.

Inveetments in roads, trails, and extencive site
preparation are expected to reduce the coste of post-planting
maintenance relative to the management costs 1rcurred by MSEF,
MADECOR, FPICOF, and MEA. Foads and trails will allow grtrolmen
to monitor the area more easily, help prevent fires, and make
fFirefighting less difficult if a fire does occur. Thorough site
preparation will hasten the growth of seedlings and reduce the
amount of competing vegetation, thus making the task of weeding

more manageable.
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Table 14. RROP projected costs for establishaent, maintenance, and protection of
reforestation areas (500 hectare contract, 13-301 slope)

Costs per Hectare

Assusptians

Material
requiresents

Labor

requiresents

e e e e e e e e e e e e e e e e e et r e e e — e e e

10.

1.

12.

13.

. Map preparation

Project logbook

. Roads & trails

Field office/bodesa
Laborers' quarters
Nursery house

. Nursery operations

labar

water supply
potting shed
geraination boxes
piastic bags
seeds & supplies

subtotal

Site preparation
labor
toals & supplies

subtotal

. Soil conservation

labor
seeds

subtotal
Planting

labor

stakes

fertilizer

survival survey

subtotal
Maintenance

labor

fertilizer

subtotal
Supervisian & mgn't

salarjes

operating exp.

subto*al

Toals & nmisc.

GRAND TOTAL

10 =in/day
incl. waint.

40 sq a/500 ha
440 sq 2/500 ha
20 sq /500 ha

i unit/5G0 ha
2/500 ha
1/50 ha

30 gn/sdlg
by prof. for.

weeding, patrol
30 gn/clinmax
15 ge/nurse

1,330 pes,

2,500 stakes
72 ka.

42 kg

worker-days

2.2

3l.7

19.3

4.5

3.4

- - - - -

1,488.74 121

'1,455.00
200.00

1,685.00 13.7

675.00
15.00

857.00
250.00
360.00

37.50

1,504.50 12.5

1,975.00
210.00

2,185.00 18.1

1,764.00
300.00

2,064.00 17.1

200.00 1.7

12,047.93  100.0
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Table 1. RRDP projected costs for establishaent, maintenance, and protection of
reforestation areas (500 hectare cortract, greater than 501 slope)

Costs per Hectare

10.

L.

12.

13.

RTI = S N R S S R,

Material

Assugptions requlresents

Labor
requiresents

Hap ureparation

. Project logbook
Roads & tratls
Fleld office/bodega
. Laborers’ quarters
Nursery house

. Rursery aperations
Ladar

kater supply
patting shed
gersination bores
plastic bags
seeds & supplies

subtotal

Site preparation
labor
seads
fertilizer
tools & supplies

subtotal

. Soil conservation
labor
seeds

subtotal
Planting

labor

stakes

fertilizer

survival survey

subtotal

Halntenance
labor
fertilizer
subtotal
Supervision & agn't
salaries
operating exp.
subtotal

Tools & misc.

GRAND TOTAL

10 ain/day
incl. maint,

40 5q #/500 ha
440 sq 6/500 ha
20 sq 0/500 ha

L untt/500 ha
2/500 ha
1/50 ha
1,350 pes.

covercrop seeds 2
for covercrop 5

4 kg

2,500 stakes
30 ga/sdlg 72 kg
by prof. for.

weeding, patrol
30 ga/clinax 42 kg
15 ga/nurse

26.2

64.6

28.2

3.3

62.4

1 of
Cost/ha total
63.27 0.5
1.40 0.0
1,952.00 14.0
115.20 0.8
252.00 1.8
57.60 0.4
917.82
40.00
2.42
0.50
395.00
100.00

1,455.74  10.4

2,301.45
100

2,626.45  18.8

995.23
15.00

1,010.23 7.2

1,102.00
250.00
360.00

37.50

1,749.50  12.5

2,185.00
210.00

2,395.00 17.2

1,764.00
300.00

fEmsenrmeceme eeeam--

13,942.39  100.0
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The total custe of development (about P12,000 to
P14,000 per hectare) urnder the FRDF proposals are well within the
range of costs euperienced by other groups in the country (Table
18). Even though mare is being required by contractors than is
normally performed by reforestation groups, RRDP planners feel
these requirements cam be met by liberal utilization of pakyaa

employment and by savings from reduced maintenance needs.

C. Felated Cocsts

[n addition to the direct costs eztimated for RRDF
activities in Tables 14 and 15, contracturs are expected *o
.demand & minimum of 10 percent markup as profit.” Flannercs may
al=o want to consider a 5 percent contingency allowance for
unforseen expencses, Adding 15 percent to the direct costs
estimates increases costs to about P14,000 per hectare for

moderate sites and P15,000 for steeper sites.

USAID and MNR planners alsc should alsco not fail to
concsider the costs of m&anaging and monitoring the program at the
central level. Considerable expences will be incurred for site
surveys, preparation of bid invitations, evaluation of bid
proposals, maintenance of budgets and accounts, and auditing the
performance of contractors. Many of these euxpenses are unique to
contract reforestation and may increase the costs of central
administration far bteyond those incurred for over=seeing more

traditional reforestation programs.

42



Description of Conditions

and Deveiopsent Costs at

Selected Reforestation Sites in the Philippines.

Site
Conditions

Developsent
Scheae

Developaent
Cost/ha.

Table 16.
Develaoper Site
HSBF La Mesa

HADECOR Western
Pangasinan

MADECOR Western
Pangasinan

HADECOR Western

Pangasinan
P1CGP fastern
N Nindanao
NEA Camarines Sur
NEA Ilacos Norte
BFD nationwide

RROP
(proposed)

RROP
(proposed)

oderate: ralling:
low pH

doderate

harsh: rocky:
difficult access

harsh: rocky; steep;
difficult access

favorable: good
growing conditions;
good s0il; excellent
existing road systea

aoderate: good
growing conditions;
very steep; limited
access

harsh: steep: rocky:
eroded; linited
access

variable

aoderate:
less than 501 slope

aoderate to harch:
greater than 507 slope

625 climax trees/ha; 2,500 nurse
trees/ha; densely stocked fire-
breaks; good roads; fuelwood,
charcoal, leafseal production.

833 aahogany/ha. (3 r 4 spacing)

100 wango/ha. (10 x 10 spacing)

625 cashew/ha. (4 x 4 spacing)

1,111 falcata/ha. (3 x 3 spacing)

10,000 ipil-ipil/ha.
(1 ¢ I spacing); direct seeding;
blonass praduction.

10,000 ipil-ipil/ha.
{1 x 1 spacing); biomass
production,

625 climax trees/ha.
(4 x 4 spacing)

production forest; 400 ¢limax
trees/ha.; 2,000 nurse trees/ha.;
fruit trees planted along borders
of planting blocks: soil
conservation measures.

pratection forest; aired
specles permanent trees; fruit
trees along borders: soil
conservation measures.

P 19,367

13,470

14,500

15,070

12,070

7,216
(effective cost
16,173)

9,320
{effective cost
24,197)

11,409
(effective cost
22,818 7?)

12,048

-..---..--------------_------..--_--..-...----.-_..--.._.._-------—-_--..--_--_....--- -------------------------------------------
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V. CASH FLOW ANALYSIS OF CONTRACT REFORESTATION

A. Annual Cash Flows=

Table 17 presents the annual cash flows (per hectare
basis) likely to result under a S00-hectare RRDF production
forest (less than 50 percent slope) contract. Aesesumptions
Supporting the estimates of costs and revenues are attached acs
Appendices A and Q. All road and trail conetruction, site
preparation, infrastructure development, erosion control
measures, and planting are to be completed in the firest 7 vears

of the contract. Mainterance of the seedlings then continues for

I more years,

At the end of S years, a long-term lease agreement ic
assumed to granmt utlization privileges to a company.in exchange
for maintaining %nd Protecting the area and a share of the
revenues. Fuelwood thinnings are anticipated S vears and 7 years
after planting. A harvest of poles is also eMpected 10 to 12
vears after planting. Harvest of Sawtimber trees is anticipated

for vears 20 and 30 of the project.

If only woodlands operations are included in the
contract scheme, positive cash flows are experienced only in the
vyears when wood 1s harvested. Including a fruit tree component
ti.e., fruit trees planted as part of border firebreaks),

enhances the likelihood of positive cash flows every vear after
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the S-—vear development periaod. The greatect improvements in the
cash flow, however, occur when cash Crops are incorporated into
the model. Intercropping, urtil treec are 3 vyears old, provides
an opportunity to realize positive cash flows for the project
already 1n the third Y&ar, and also reduces the net costs of
establishment 1n the firet - Years of operation. QOther
innovations, =such as incorporating a livestock compornent, would

further enhtance the financial viability of projects.

From the percpective of USAID arnd MNR planners,
1nvestment in the project occws in the first 5 vears, and is
essentially limited to the ectabliczshment of timber ang fruit
-trees. The difficulty of monitoring the inmputs and revenues of
=mall intercropping plots, mabes management of such activities at
the central lewvel tmpractical . Intercropping of cash crops in
the first T vear= chould be Encouraged, however, for purposes of
better site preparation,_Fire prevention, and providing focd and
income for local people. Rather than attempting to cstrictly
monitor 1ntercropping sctivities, RRDP officials should u=e
intercropping as an i1ncentive to contractors. Ry incorporating
intercropping, innowvative contractors can either produce cash
crops to help offeet development expenditures (thereby increasing
their profit), or allow laborers the privilege of producing food

crops (thereby Encouraging better support for the project).
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Table 18 shows the annual cash flows f{per hectare
basis) likely under the RREDF model for development and
mainterance of protection forests {greater tharm SO percent
slopes). Frotection forest development differs from production
forests in that nc harvesting of treec ig allowed. Fevenue is
generated only by harve=sting gsecondary products. Aesumptions
supporting the estimates of costs and revenues are attached as

Fiy o, dices A and C.

Hecause revenues are limited, net cacsh flows tor
protection forest development remain negative until about vear
12, Inzluding a fruit tree component improves the model
somewhat, but net cash flows ctill are not likely to eycesd

P3,000 in any giwven vear.

K. Investment Analvyesis

Table 19 summarizes the expected annual cacsh flows
under wvarious development models ard provides initial financial

analysis of the investmente.

Analysis indicatecs highly satisfactory rates of return
for production forests. Even without including fruit trees or
intercropping, production forests are expected to averaée greater
than 1S percent real rates of return. Including the fruit tree
component increaces the expected internal rate of returnm to about

18.5 percent. Hecause intercropping partially offsets investment
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Cash Flow Model (per hectare) for fypical Contract Reforestation Praject -- Pooleclion forest
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requirements and provides some early returns, the internal rate
of return 1e greatly, entanced (increased to 2o percent) hy the
inclusion of an Intercropping component. Since, a= noted
earlier, thtercropping is virtually impossible to monitor
financiallv, contractore and laeborers =tand to bernefit most from

the rfirmanci al advantages of intercropping.

Mot surprisingly, the erpected cash flows for
protection forest arcas ‘greater tham SO percent slope) produce
much lese favorable returns on investment. Investments in
praotection Foreets_are not likely to be offset by revenues from
=econdary products al one. Even by including a fruit tree

component, ornly a modest 4 percent rate af return apperars

A logical conclusion 1w that investments in protection
forests must te Justified on the basis of aother less—-quantifiable
benetits ‘e.qg., waterched protecticn, aesthetics, micro-climate

tabilization) rather than strict fimancial criteria.

W

C. Sencsitivityv Analysics

With an objective of recovering part or all money
invested 1n production forest eztablishment, it may be worthwhile
to consider the ramifications of conditions other than those used

for computing the investment criteria presented i1in Table (7.
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Table 20 indicates the sensitivity cof the internal
rate of returnm to changes in co=te and vislds. The "base cacse"
is considered to be = production forest with fruit trees
included. Original cos* and revenue estimates are used for the

thase case.

If investment and operating costs increace by 25
percert, the internal rate of return falls to 15 percent from
18.5 percent. A decreace cf 25 percent (below initial estimates)
in forest product and fruit tree vields hac & slightly less
cevere i1mpact, reducing the rate of return to 15.5 percent. If
yields are 25 percent above original estimates, the rate of

return 1s boosted to 2 percent.
It should be noted that, even if estimatec of costs or
vields are of+ by as much as 25 percent, at least partial

recovary of investment coste should €till be possible.

D. Timirg of Investments

It is important for USAID and the MMNR to recognize the
timing of payments that will need to be made to cantractors. The
amount and timing of payments for "mobilization” are policy
lssues which must still be resolwved. 'Similarly, allowable

markups far profit and contingencies must be eztabliched.
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The figures 1n Table 21 {partially derived from Table
17 cash flows) 1llucstrate rough e=timatez of the investments
required for typical SOu-jhactare reforestation contracts, A S
percent 1ncrease for contingencies has been added to all coste
and & final payment for profit (representing a 13 percent mar kup)

o=

1 1ncluded 1n year .

RBecause production forest areas are assumed tc be
planted in the first ° yYears, payments will be highest in vears |
and 2 for contracts covering production forest land of generally

mederate =lopes.

Site preparaticn ie Expected to dominate first-—
vear activities at protection forest sites, with planting
completed in vears 2 and . Therefore, paymente covering these

sites are spread more evenly.

Fertiaps the most realistic schedule of payments to
contractors is presented in the final two columns of Table 21,
These figurec aszsume a contract area compricsed of approximately

one-half production forest and cne-hal f protecticon forest.

E. Cozt Recoverw Options

s Table 17 clearly shows, there will be definite
epportunities to recover scme or all of the money invested in

production forests. Revenues from thinnings and sales of fruit
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Table 21, Timing of Payments Required for S500-hectare Reforestatian
Contracts during [nitial Establishment Period

' i+ Production Forest | FProtection Forest !50% Froduct ~50% Protect, !
v Year | Payment/! Total i\ Payment/! Total ' Payment/ | fotal :
] i ha. i Payment | a. +  Payment | ha ] Payment !
-------------------------- pesas i et T T PP,

1 4,701 2,350,425 2,954 1,476,625 3,327 1y913,625

2 5,118 2,558,850 5,328 2,663,850 5,223 2,611,350

3 1,801 300,425 3,589 1,344,325 2,645 1,322,473

4 1,02 513,000 1,460 729,75¢ 1,243 621,373

S 2,283 1,131,600 7,498 1,249,050 2,381 1,120,325

Total 14,709 7,354,500 15,929 7,963,800 15,3179 7,659,150

..__..-__—_-——_—-.-.--_..---.-.-...-...-....___..-....___—.-_-__.........._.___...__.__..-_——_——-_—__-___
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already esxceed the costs of maintenance and protection by the
sixth yvear of the project. .Full recovery of the S-vear
establishment trnvestment {excluding the cost of capital) isg
theoretically poscible within & veare after the
mairtenance/production phase of the project begins. Ewven if
profits are shared with a maintenance contractor, on a S0-50

basis, recovery is possible within 7 years.

Under the proposed RRDF concept, reforestation
contractors would be grvern the ocption to manage the areas they
successfully establish under a long-term leace arrangement. Thie
cption can be used as & further incentive to promote improyved
perfoarmance during the S—vyear ectablishment phase, =ince
contractors can expect greater profits during the

miintenance/production phacse.

Several revenue csharing alternatives are possible
which would provide income for the contractor/lease-holder while
helpirg the government recover the initial reforestation
investment. Fossible cost recovery/revenue sharing options are

discussed belaw:

1. fnnual payments of pre—-establishoed amounts. Under

this option, the MMR would negotiate with the contractor to
establish a schedule of payments which allows the government to

recover its investments. The contractor could produce the income
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needed to cover the pavmente by any mears he she de=sires (within
the stope of approved mnanaqement plans). The advantage of thic
alternative 13 that the MME ''mows the amount of payment 1n
advance and can plan additiconal activities based on the incoming
revenue. rnother advantage ic that recordleeping and accounting
are bept simple. Uriz2 dizadvantage 1s that the contractor may ot
be able to meet the agreed schedule of payments (possibly becaucse
of lower-than-e:pected vielde or greater~than—-eupected costs of
management or harvesting), The MNR would then be faced with
having to terminate the comtract or renegotiate the payment

=chedul e.

2. Bharing of net profite by the contractor and the MME.

This is the option being used in the agreement between the MWSS
ard MSEF at La Meza. Under such an arrangement, the MNR and the
contractor would chare met income on a SO-50 basis, or some other
agreed ratio. The advantage of this system is that it
accommodatosiunexpected costs and revernues with equity between
the conmtractor and the MNR. Fisk 1= zhared equally by the two
parties. Fayments are always mariageable because they are a
Function.of net income. The disadvantages are that detailed and
accurate reco;ds of costs and revernues are reguired, the annual
payments to the MMR might be highly variable, it would be easy

for contrractors to pad their erpense records in order to increace

proflits.
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3. Sharing of aroccse profits by the coniractor and the MNK.

—_—

This option is very similar to the ore juct dizcussed, but
provides more acdvantages to the MMR. Leces recordkeeping,
accounting, and suditirg are required, and the contractor has

less opportunities to mariipul ate recorde ig nis/her advantage.

4. Additional reforestation by the contractor. Under thisg

alternative, contractore woul 1 be required fo reforest areas
adjacent to their initial contract site {or in other locations,
1f no acditicnal land 12 available near the first contract area)l,
Accampli=shment targets would be reiablished, which the contractor
must meet i1n order to continue the option. Failure to meet
~‘fscheduled'\“.ar't;:e‘c accomplishments would result in the contractor
bel o forced to enter into one of the alternative revenue
sharing/cost recnvery schemes described above, or ocutright
cancellation of the maintenance lease for the original area. A
cantractor should be expected to reforest an ares 2qual in size
to the ariginal tract Wwithin & tao 7 vearse after FESUMING the
malntenance lease for the criginal tract. Further incentive
could be cffered by agranting the ccontractor 4ll revenues from
both sites after the firm has successfully doubled the =zize of

the plantation area.
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F. Felated Faolicy [sesmues

1. Contingericy plans for pavmerntcs in the event of

plantaticn failure resulting from uncontrollabilie dicsacters. This

lssue is certain to csurface the first time & contractor fails.
Even 1f the failure is due teo the contractor’'s negligence, the
firm is sure to claim contributing events were bevond their
control. USAID and the MMR should begin developing a policy on
how the evaluaticon of such cases will be made. Settlement of

claims is sure to be a difficult iscue.

I'f the contractor i= found to have been lax in
protecting or developing its area, ro further payments should be
made and the contract should be terminmated. I+, however, the
plantation fails because of natural disasters fe.qg., typhoons,
floods), armed conflict in the area, or other forces bevond the
control of the contractor, USAID and the MNF must be prepared to
pay the contractor additional fees to replant areas destrovyed.
Wher development efforts cannot be salwvaged, a financiatl
settlement must bhe reached with the contractor to compensate the

firm for its well-intended, but ill-fated efforts.

The real test of conscience and diplomscy will come
when a plantaticon is destroyed by fire. The evaluation team will
need strong perceptive skills tao ascertain if the contractor had
complied with fire prevention and control measures specified in
the contract. Their decision will be especially difficult since

payment of several thousand pesos could rest on the Judgment.
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2. Rdjustment of payvments to compencsate for inflation.

Inflation of prices and labor costs icg virtually impossible to
predict with any degree of accuracy. Price levels have been
especially erratic in recent vyears. Reforestation contracts
should therefore include ecscalator clauses that provide for
vyearly adjustments for inflation. Adjusting payments vearly will
Ensure contractors have adequate funds to accomplish the tachke
specified in their contracts. Budget officers will reed to be
cognizant of price adjgstments and anticipate increasing budget
requirements, howewver, so that payments to contractors will not
be delayed or inadequate.

-—

3. Maximize incentives for contractors. To increace the

probability of success, USAID and the MMR chould maximize the
incentives for contractors. Flanners should ~onsider tving
profit incentives to superior performance &’ la PICOF s approach
in Mindanao. If acceptable performance is assumed to warrant a
orofit margin of 10 percent for the contractor, superior
performance could possibly be rewarded by an additional 2 to 5§
percent sarikup. This could be awarded on the basis of the number
of saplings taller than a specified height, or thr number of
percentage péints with which seedling surviwval surpasses 85
percent, at the end of the S—year estab;ishment contract. A
second incentive fcr contractors is in the area of cash crop

intercropping in the early years of the contract. Such

intercropping should be encouraged, both to improve the financi .l
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position of contractors and reduce the risk of fire in the
rlantation area. The %inal area of incentives corcerns the long-
term management leazes negotiated with contractors. Terms should
be generous, so0 as to make the management lease a highly-
desirable reward for satisfactorily completing the establishment

phase.

4, Funding of additiognal reforestation by issuing

mariagement contracts for exi1sting EBFD reforestation areas.

Although this proposal concerns many foresters who worked hard to
eztablish the plantatiors, planners should seriously consider the
option. A substantial amount of valuable timber is avalilable
“which could be partially liquidated to help fund additional
planting. M™Many EFD reforestation plantatiocns are, in fact,
overcstocked and would benefit significantly from thinning.
Careful monitorinma of thinning operations would be necessary to
&vold overcutticmg, but the potenti1al berefits of such operations
justify takinmg the aczsociated risks. In the words of USAID
Forester Jerry Bisson, "I¥f pecple can’'t be taught proper
utilization of the forest, thev can‘t be taught proper

reforestation. "
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VI. SUMMARY

Contract reforestation offers opportunities to improve
on the dismal record of reforestation posted by the public and
private sectors in past vears. Recent esxperiences of the MSEF,
MADECOR, PICOF, and the NEB demonstrate the feasibility of
contract reforestation. Analysis of their costs, however,
illustrate that cortract reforestation is not necessarily
inexpensive. Quality performance still demands adeqﬁate

compensation.

Standards for contract reforestation proposad by USAID
and MNR planners emphasize improoved development designs, accecss,
csite preparation, ercsion control measures, and diversified
pPlanting. Costs are still expected to fall within an acceptabl:2
range, however. Furthermore, utilization provisions shsuld
enable the government to recaver part or all of its devel opment

investments.

As with any new program, setbeckes and failures should
be expected as the contract apprdach evolwves. While developing
its contract program, for erxample, PICOP eventually reduced its
list of écceptable contractors from 23 to only 5. Masximum
tolerance is therefore nececssary in order to develop the contract

concept.
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The immediate advantage of implementing reforestation
by contract is the creaticn of a rerformance-oriented zvstem.
The real beauty of the contract approach, however, will be
realized in future vears, after enough private contractors are
establiched to gererate true competitive bidding. With this in
mind. USAID amd the MMR should proceed by maximizing the
incentives to the fledgling industry in order to sSpur its growth.
The task of reforesting the Fhilippines is massiwve enough to
suppeort the growth of the contract reforestation industry ~— with
all its associated empl ovment, econamic, and environmental

benefits -- for decades.
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APPENDIX B

1.0 Woodlands Operatiaons:
l.1 Fuelwood thinning:

a. First thinning: 5 years after planting -
removal of 900 nurce trees
25 cu m (solid)/ha % P200/cu n
less:
falling and bucking PlG/cu m % 25 cu a
skidding R0/cu m % 25 cu m
trucking P3/cu m/km % 25 cu m % 30 kn

net income

b. Second thinning: 7 years after planting -
removal of remaining nurce treec
70 cu mrha o P20Q0/cu m
lece:
talling and bucking P10 cu m » 70 cu m
skidding P20/cu a % 70 cu m
trucking P3/cu m/km % 70 cu m x 30 knm

net income

1.2 Pole thinning: t0-12 years after
planting (200 poles)
100 cu m/ha x P30G0/. u m
lecs:
harvesting PS cu m x 100 cu m
skidding P1Q0/cu m % 100 cu m
trucking P3/cu m/km % 100 cu @ x 30 km

net income
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2.9

[.3

Sawtimber harwvests

a. 100 trees I0 years after planting

TRV o
71,000/yr
21,390 /yr
P2,300/yr

30 cu m/s/ha 2 PINOICu m P72,400
less: :
harvesting PS/cu m » 89 cu m 444
chidding P20/cu m » 80 cu m 1,800
trucking P3 cu mska » 80 cu m % 30 ka 7,200
net 1nconme £2,300
b. 190 trees T0 years after planting
{90 cu m/ha = 92993 /ca o PL35,000
less:
harvesting PS/cu m % 180 cu m 7540
skiading P20 cu m » 150 cu m 3,000
trucking P3/cu m/km » 150G cu m x 30 kn 13,300
net 1ncome 17,7590
Fruit Tree Component:
Frutt trees planted on block boundaries
Average block size = 5.9 ha
Averaqe perimeter par block = 1,000 m or 1SO m/ha
Borders pianted to fruit trees also serwve as firebreaks
Average width of border = 10 n
Total border area planted to fruit trees = 1,500 sq m
2.1 Mangoes
1000 m = 40 m spacing = 25 trees = 6.5 ha = 4 trees/ha
3. Revenues:
Years & - 8 1 100 fruits/tree/yr » 3 trees » P.63/fruit =
Years 9 - [2: 400 " " ! =
Yearc 13 - 19: 600 y " " =
Years 20 - I0: 1000 " . " =
Fevenue estimates are reduced by one-third, ascuming one had production
year out of every three vyears.
b. Production cocsts:

P5G/he/yr for spraying and pruning in

years

)
s

6

PlOG/ha/yr for spraying and pruning in years 7 - 30

23 % of total revenues for harvesting and sales
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Jackfruit

m ¢ 20 m spacing = SV trees + 6.5 ha = 8 trees/ha

Revenues:

fears & - 8 : 5 fruits/treeiyr % 8 trees x P&8.25/fruit = P 250/vyr
Years 7 - 12: |0 y . = g S00/yr
fears 13 - 30; 20 . " = 21,000/ vy

Revenue estimates are reduced oy one-third, ascuming one bad production
vear out of every three years.

froduction caocts:

PLo/ha’/yr for spraying and pruning in years 2 - &
25 % of total revenues for harvesting and sales

Cashew

m + 10 m spacing = 100 trees + 6.5 ha = 15 trees/ha

Fevenuece:

Years & - 3 : .25 kg/tree/yr x 15 trees P10.00/kg. = P 37.50
Years 9 - {2: 1.0 ” " . = 150,00
Years |3 - 19: 1,5 ! . . = 225,909
Years 20 - 3I0: 4,0 . " . = 2a00, 00

Fevenue estimates are reduced by one-third, assuming one bad production
year aut of everv three.

Production costs: 25 % of total revenue
Coffee

m o+ 4 mspacing % 2 rows = 500 trees + 6.5 ha = 75 trees/ha

Fevenues:

Years 4 - 5 1 .1 kg/itree/yr x 75 trees x P31.25/kg = ? 234.38
Years 6 - 8 ¢ .3 " " ‘ = P TO3L L3
Years 9 - 30: .S " ’ " = PL,171.33

Revenue estimates are reduced by one-third, ascuming one bad production
year out of every three.

Production tocste: 257 of total revenue
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3.4 Intercrop Companent

Production is assumed to fall by 25% in the cecond vear, and bv half in
the third vear. No intercropping is anticipated bevond the third
vear with the =vcenption of bananas,

3.1 Kadios

Year 1: 300 kgiha » ,20 ha = 1560 kg
Lo kg n PLS5/kg = ?22,400,00
less production cost P5/kg » 180 kg - 304,00

PL,500,09

Year 2: 500 kgiha v .20 ha = 20 ky
129 kg » P15/ky = P1,300.400
less pruoduction cost PIS/7kg » 120 kg -~ SUT, 1
F1,200.00
fear i1 300 kqglha v .70 ha = 30 kg
80 kg « Pl5ikg = 1,200, 00

less production cost PI5/kg » 80 kg - 400,00

P 300,00

3.2 Camote

fear 13 2,900 kgihe « .10 ha = 200 ky
200 kqg » P2.00/kg = P 400,00
lecs production cost P.S0/kg » 200 kg - 190,00

o300

fear 2: 1,500 kg/ha % .10 ha = 139 kg
130 kg P2.00 kg = P300, a0
lpss production cast P.S50/kg x 150 kg - 75,00
Poo225.00

Year 33 1,000 kg/hs » .10 ha = 100 kg
IO kg % P2.00/kg = 200,00
less production coct P.O0/kg » 100 1g - Su.uq

? 159,00
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Year

Year

Year

Year

Cassava

i:

[X]
'™

Corn

D]

2,000 kg/ha » .05 ha
100 kg » P2.00/kg
less production cost

1,300 kg/ha » .05 ha
75 kg x P2,00/kg
less production cost

1,000 kg/ha » .05 ha
30 kg x P2.00/kg

less production costs P.

800 kg/ha » .05 ha
40 kg x ?2.00/kgq

P.30

?.30

less production costs P.5

500 kg/ha » .05 ha
30 kg » P2.00/kg

less production costs P.

499 kg/ba % .05 ha
20 kg » P2.00/kq

n un

less production costs P.S

89

100 kg
kg xn 109
73 kg
kg % 75
50 kg
0/kg » 50
40 kg
0/kg » 490
30 kg
0/kg » 30
20 kg
0/7kg » 20

kg -

kg -

kg -

P

200,00
30.900.

30.00
20,00

80,90

50, 0¢
15,00

45.Q00

44, 40
10,00



3.3 Malungay

Year ': 200 bundles » P1.00/bundle P 200,00
less production costs P.SO/hundle - 1Q0, 00

P 100,00

Year 2: S0 bundles « Pt,00/bundle ? 150,00
less production costs P,.50/bundle - 75,90

4 75.00

Year 3: 100 bundles @ PL1.Q00/bundle g 100.00
lecs production costs P.S0/bundle - 50,00

? 30,900

fear 1: 130 pecs » PI.00 each P 300,00
less production costs P.20 each - 20,00

Year 2: 73 pcs v P3.00 each P 223,00
less production costs P.20 each - 15,090
g2 2190.90
Year 3: 50 pecs » P3.00 each P 150,00
less production costs P.29 each - 10,00
g 140,00

3.7 Bananac i{years 2 - §)
10 hills/ha » 2 bundlesshill % P2S5/bunch = P S40,00

production costs: PS0/ha in years | - 2
P100/ha In years 3 - §
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APPENDIX C
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Rattan

S0/7ha » 10 m/harvest % P2.50/m = P1,250,00
less production costs P.S50/m % 500 n - 250.00
tharveste 1n yearcs 12, 20, and 23) 1,000,900
Sigid

10G/ha % 5 m/harvest » P,20/m = P100.00
less production costs of P.05/m » 500 a - 25,00

tharvects in vear & and every other vear thereafter) ? 75.00

EBamboo
S/iha » 3 polecs/harvest P20.Q00/pole = P 300,00
less production costs of PLd,ad0/pole - 150,00

‘harvests in year 6 and every other vear thereafter) 2 150.00

Pili
fears 10-12: 5 trees x S00 nuts/tree » P.10/nut P 250,00
less production costs of P.02/nut - 50.00
P 200,90
Years 13-17: 5 trees » 1,000 nuts/tree » P.10/nut = P 500,90
less production costs of P.02/nut - 100,90
P 400,90

fears 13-22: 5 trees » 1,500 nuts/tree » P.10/aut = P 790,00
less production cost of P.02/nut - 150,00

P 630,00

Years 23-30: 5 trees x 2,000 nuts/tree x P.10/nut P1,000,00
less production costs of ?.02/nut - 200,00

P 300.00
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Anahaw
20/ha » 2 leaves/plant/yr » P.20/1leaf = P 3,04
less production costs of P.0S/leaé - 2.00
P .00

Lanzones

Years 12-17: 5 trees » 5 kg/tree/yr » PLO,00/kg = P253G.00
less production costs of P2.00/kg - 50,040
P 290,90
Years 18-22: 5 treeec x 10 kg/tree/yr » P10.00/kg = 7 500,00
less production zosts of P2.00/kgq - 100,00
P 400,00
Years 23-28: 5 trees x 15 kag/treeiyr » P1O.00/kg = 7 750,00
lese oroduction cocte of P2.00/kq - 150,99
7 500,09
Years 29-30: 5 treec » 20 kgltree/yr » P12.00/kg = 21,000,090
less producticn costs of P2.00/kg - 209,00
P 300,00

Fruit tree iblock borderc) component

Revenues reduced 50 percent relative to production forest valuesg,
Costs of production reduced 257 relative to production forest costs,
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