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1. Introduction

In 1978, the pulp and paper sector of ASEAN comprised 28 pulp mills
havina a corbined capacity of some 400,000 TPE and 77 paper mills whose
aggregate capacity is about 900,000 TPA., The pulp mills in Thailand ard
Indonesia are mainly oriented towards manufacture of pulp from non-wood raw
materials. 'i'he only sionificant experience in the utilization of rixed
tzopicﬂ hardwoods for manufacture of pulp and paper is confined %o Philippines
vhere the pulping capacity is some 200,000 TPA (excluding non-wood raw
material). The broad picture that emerges is that wood pulp production ia
ASEAN countries is less than 0.2% of world production in 1978 - a fact which
bears no relationship either to the demand for pulp in ASEAN or to the

abundance of wood raw materials they vossess.

2. Demand for oulp and paper in ASERN
The apparent consumption cf paper in ASEAN amounted to an estimated

1.4 million tons per year (Table 1) of which 62 percent was irported at a

cost of US$ 395 million; supplementary pulp imports were valued at an
additional USS 73 million. In the last decade paper consumption in ASEAN
grew at an average annual rate of about 7 percent. A continuation of this
vigorcus growth is foreseen arising from the oconomic strength and progressive

development policies of tlie ASIAN countries.




i)

Demand projections “were 3develcned at the TR0 to estimate the likely
censumption by paper cracde in the year 2300; such projections are necessary
to evelve the stratecy fzr the develorrent of the industry in the next
20 year pericd. These projecticns are based on an econometric proiection
methodoiogy which recognizes the following variables:

- current consuprtion per canut;

- current income per caput as measvred hy ZDP; and

- pooulation and income crowth trends.

"he demand »rojecticns indicate that unless constrained by supply, fhe
acorecate derand for parer and parerhcards in ASEAN in the year 2000 AD is

likely to be some 6.8 million tons “istributaé as follows:

1700 T

Linear board 1,980
Sack kraft 795
Newsprint 1,056
Printing/writinc 1,763
Corrugating medium 677
Folding toxboard 884
Miscellaneous 533
TOT L 6,767

As can be expectcd, because of the size of the pornulztion, Indonesia
accounts for 44 percent of the demand followed by Thailand (17), “alaysia (1),

rhilippines (16) and Singapore (7).
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3. Analysis of the prospects and development of pulp and paper industries

The forecast growth in consumption, together with a crowinc neeé for
establishinc self sufficiency in bulk crades of pulp and paper, strongly
succest that the ASEAN countries seriously consider expansion of their
domestic supply adapting a strateoy which optirizes the use of mixed hardwoods
available in the recion. 2 studv, thrrefore, was undertaken by UNDP/FAO
Pulp and Paper Industries Developrent Prncramme (PFIDP) to evaluate comparative
advantage among different industry lccaticns which have access to the mixed
hardwood potential of the reagior and tc formulate the framework for phased
development of forest industries in ISFAN.

The approach adopted in formulating the model is the followinc: The
industry is represented by a set of mathematical evpressions that capture
the essential techniczl and econnmic relations that characterize the industr-y.
A range of area - specific restrictions (e.g. availability of wood) are
represented in the form of constraints. Given a set o€ projections cf the
demand for paper over time and by market centre, the model is used to f£ind
the least-cost pattern of investment, production, and transportation to meet
thogse demands.

The econometric model enabled an exhaustive and simultaneocus computerised
examination of data inputs. The méjor inputs into this model are:

- the projected demand and consumption proint prices of various crades

of paper and other forest products;
~ the locations to be evaluated and the coat of inputs such as power,

oil, coal, chemicals at these locations;
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- the cost of labour, administrative overheads and supplies:

- the forest regions with alternative cuttinag options hv type of wood;

- *he non~wood collection regions and the level of availahility of
bamboo, tagasse anéd straw;

-~ the centres of waste paper availalility ané the probable available
gquantities ry grade of waste paper:

- the prices c¢® wood, other fibrous raw raterials and waste paper;

- the transport cost ratrices specifying units costs of transport of:
- wood from every forest recion to everv mill location:
- other fibrous raw materials from everv cocllection centre to

every mill location;

waste paper from everv collection centre to rill Jocaticen;

intermediates (éry pulps) fror every mill location to another;

)

finished products from avery mill location to market area;

- the instralled capacities of existingimills:

- the time periods to he analy=zed;

- the discount factors for the threshold level of internal rate of
return expected;

- export bounds ané export prices for different vroducts:

- linear capacity dependent equstions for calculation of investment
costs and investment cost factors to account for differences hetween
location;

- cost of infrastructure and site development at every location.




The more important outputs of the analysis are:

the rost financially favourable corhination of locations for
manufacture of cifferent grades of pulp and parer, sawnwood, plywood,
fibreboard and particle hoard;

the optimum phasing of capacity expansion by droduct at each location
and related cost of investment:;

the optimum product mi», cost of manufacture and supply to specified
markets, and rate of return from the operations at each location:

the level of imports/exports/domestic manufacture by arade of paper:;

the least cost corbination of fibre furnishes used in the manufacture

of gulgs;

the source and type of fibrous raw materials (mixed tropical hardwood,

softwood, bamboo, bagasse, straw and waste paper) to be used in
fibre furnishes at each location;

&r- 2u_t: ng option aprlicable for each forest region to _ensure sustained

s pply .- raw materials to wood-based industries.

The magnitude of the analysis which was undertaken can be illustrated

in general terms by the number of different alternatives which were corsidered.

These were:
Factor Number Considered
- Pulpwood supply areas 74
- Forest harvesting regimes 6

Collection points for mechanical wood-based
industry residues 65
Supply areas for other filbres (bacasse,

rubber wood, bamhoo, straw) 41




Factor Number Consicered
- Collection areas for was'e paper 4
- Potential pulp 2né paper industry sites 52
- Market areas 42

- Intermediate products (oulp, processirc
chemicals, chips) 10
- Pinished paper products 7
- Other final products (plvwood, lumber, etc.) 4
- Time pevinds (within the total oplanninc
period of 20 vears) 4

- Fibr~ furnishes i8

4. Fibre furnishes

Aronc the various factors considered, the most interestinc from the
viewpoint of u%ilization of mixed tropical hardwoods is the specification
of furnish combinations to manufacture ‘ifferent grades of paper. In view
of the severely restricted supplies of locally grown lono-fibre, and the
abundance of economically availahle short-~fibre, furnishes using hardwoods
were specified wherevzr possible without detriment to paper quality. - Some
18 furnishes have keen evaluated and the model enakles choosing of each or
several of the options for each arade of paper; the £inal selection is made
using the criterion of cthe lowest cost of manufacture.

The following are some of the hardwood barad fibre furnish options

specified in the model:




SR

Linear Board

Linear board grade hardwood pulp: 63 %
Linear board grade softwood pulp: 19 &
Waste paper browns: 18 &

Sack Fraft
Unbleached hardwood kraft: 50 %

Urbleacheé softwood kraft: 50

>

Printino and Writing

{i) Bleached hardwood kraft: 80 %
Bleached softwood kraft: 20 &

(ii) Rleached hardwood kraft: 37 s
Bleached softwood kraft: 18 s
Waste paper whites: 45 %

Newsprint

Bleached hardwood kraft: 20 %

Refiner ground wood (hardwood): 80 ¢

Corrugating Medium

NSSC hardwood pulp: 77 s

Waste paper browns: 23 %

5. The Regults of the Anzlvsis

The results obtained with the model] were discussedé in detail in the
UNDP/FAO reporti “'Prospects for the development of puip and paper industries
= ASPAN Volure 1 - Summary of Results”. 2 pnhased proararme covering 20 years

(divided into 4 five year periods) has rneen suggestec¢. If implemented, it




would mean the estabiishment of new paper manufacturina capacity of some
4.5 million tors by the turn of the century with an investment of USS 6,700
million.

Tan potential industry locations, out of thirty tested, were icentified
as forminc an optimal basis for the axpansion of the ASFAN pulp and paper
sector. These locations have exceller* growth rctential hased on availanle
resources, marrect demand and competitive advantace. The rhased programme
for development at each of these loc2tions alonc with the recuirement of

fibrous raw matcrials is summarised helow:

Indonesia: MNorthern Sumatra

The analysis sugcests the followinc production rattern:

“.inerboard: startinc at 140,000 TP in 1S26 with an exransion to
326,000 TB: by 1996

Sack KRraft: starting at 77,000 TFR in 1991 2nd exranding to
186,000 TPA by 1996

Foldinc Roxhoard: a nmill of 150,000 TPA start'nc in 1996

Production will be tased on locally available wood fibre plus imported
wastepaper (browns) until 1926 when some 30,060 TPr. of bleached softwood pulp
may be required (deren”ing on the successful expansisn of the existing
plantation prooramme). Fibre requirerments par year when capacity is at full

production, are estimated to re:
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Hardwood Pulpwood m3/yr
Softwood Fulpwood m3/yr
Waste Paper - Browns TFZ
Vaste Paper - Whites TrZ2

Waste Paper -~ News TPP

Iindonesia: Southern Sumatra

The lack of immediately available lonc fibre at this location emphasises

-0 -

1986-1290 1901-19092
340,G020 504,000
120,000 316,000

27,200 27,000

1926-2000

1,404,000
755,000
106,CC2

18,000

2,000

the need to base production initially or hardwoods and waste vaper with a

minimuw of pulp imports, until rlantations are productive in 1296. The

analysis succests the followinc production pattern:

Foldina Boxboard. Startinc with a capacity of 100,000 TPR in 1986

and expandinc to 225,000 TPR by 1991.

Printinc & ¥Writing: Startinc with a capacity of 78,000 TP2 in 1991

rising to 139,000 TP? by 1996.

Corrucating Medium: P capacity of 200,000 TPR to be installed by 1991.

Fibre requirements for the above production are estimated to be:

Hardwood pulpwood m3/yr
Softwood pulpwood ma/yr
Bleached softwood _ulr TBRZ
Wagte Paver - Browns TPL
Vaste Paper - Vnites TT?

Waste Paper - Mews TTR

1986~1990 1991-199% 1996-2000
143,000 974,00 1,161,000

norie available none available 168,000
20,000 58,000 36,000
24,00C 115,090 115,000
12,0090 27,00C 27,000

z,070 14,000 14,000




Indonesia: East ¥alirmantan

The analysis suggests a 131,000 TP2 :leached hardwood kraft pulpmill
starting in 1986 to be integrated and expanded by 1996. The following paper

capacity should »e built by 1996:

Printing/Writinc orades 305,0C0 TFA
Corrugacing Medium 120,202 TPA
Tolding Boxhkoard €0,000 TPA

This production assures that 15,000 hectares of pire plantations can
be successfully establisheé an¢ will te productive by 1¢96. Fibre requirements,

when the capacity is at full oroductior, are estimated “o be:

1686-163" 1221-1495 1296-2000
Hardwood pulpwood m3/yr 580,000 589,000 1,911,000
Softwood pulpwoou ns/yr nore available none available 168,000
Bleached so“'twood pulp TP2 - - 38,000
Waste Paper - Browns TPA - - 25,000

Indonesia: South Kalimantan

The ASEAN analysis indicates that devélopment of a pulp and paper industry
in South Kalimantan-should not start until 1996, at which tire the production
of 186,000 TPA of linerboard ard 100,000 TPA of currucating redium is suggested.

Pine plantations totalling 15,000 hectares are assumed. Fibre requirements
in 1996 are estimated to he:

Hardwood pulpwood: 660G, C0N m3 per year
Softwood pulpwood: 162,290 m3 per Year

Yaste paper - Browns: 60,200 TEA
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Feninsular Malaysia: Tererloh

The ASFAMN analysis suacests the following production pattern:

Linerhoard: Startinc in 158€ with a capacity of 57,000 tons and
expanding to 157,C00 TFA in 1991.

Sack ¥raft: 18,000 TFI. to be oproduced jointly with the linerboard
startinc in 1936. No expansion is foreseen.

Printing/ Star+inc irn 1965 with 78,000 TPZ rising to 117,000 TPE in 1961,
vriting:

Newsprint: A unit of 100.00" Tr: to be established in 1991.

Corrucating L unit of 100,0CC TP to be established in 1991,
Medium:

o expansion of this mill is fcreseen beyond 19¢1.
Fibre requirements, assuming the successful establishment of some
15,000 hectares of pine plantatione to ke fully productive by 1991, ars<

estimateé to be:

1986~193¢0 19€1-19295 1296-2000
Hardwood pulpwood m3/yr 417,000 1,154,000 1,154,000
Softwood pulpwood m3/yr 50,000 140,000 140,00
Bleached softwcod pulp TFA 12,000 20,700 20,000
Semi-bleached softwood pulp TPA 2 21,000 21,000
Unhleached softwood pulp TFA 10,0900 10,000 16,000
Vagte paper - browns TP! 11,000 55,000 55,000

Peninsular Malaysia: Kuala Lurpur

The analysis confirms Kuala Lumpur as the best site for manufacture of
foldinc boxboard in view of availability of waste paper and market demand.

The capacity sugcested is:




1988 : 58,000 TOR
1961 : 113,nCH TPA curulative)
1096: 163.0C0 TE?2 (cwulative)

Fibre requirements tc reet the ahove crowth vattern are estimated to be:

108€-1920 1991-12395 1796=2000-
Hardwood pulpwood ma/year 107,000 143,cc00 215,000
Rleached softwood pulp 7TI 15,020 20,000 30,000
Waste paper - Browns TFA 22,000 29,C00 44,000
Waste paper - Whitec TEA g,0nn 12,000 18,000
Waste paper - Yews TFA £,N390 7,000 10,600

The hardwooé pulpwood wcull be delivered in terms of bleached and unbleached

hardwoord pulp equivalen. fror the mill at Termerlokh.

Sabah: Tawau

In view of lack -of infrastructure, it is to the Lkest advantace of ASEAN
if production is started here cnly in 1291 and follows the following pattern:
Linerboard: the estabhlishment of a linerboard mill in 1991 havinc
a capacity of 186,060 TTA.
Sack Xraft: the establishment of a sack kraft mill in 1996 having
a capacity of 102,000 TPi.
Newsprint : the estahlishment of a newsprint mill in 199€ with a
capacity of 200,000 TPA.
Production is based on locallv available fibres supplemented by imported
pulps. An expansion of the existinc plantation programme is assumed to include

15,000 hectares of pine with a sustained yield from 12901.
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Fibre requiremcnts are estimated to be:

178€-1990 1991-19¢8 1996-2000
Hardwood pulpwocs m3/year - 453,000 1,012,000
Softwood pulpwood m3/year - 162,000 162,000
Unbleached scftwood pulp TFA - - 58,000
Semi-bleached softwcod pulp TE/ - - 42,000
Waste Paper - Browns TE: - 35,000 35,000

Philippines: Mindanao

The ceneral area of Morth and East Mindanao has major cost and resource
advantages which cive it a stronc corparative advantace over most other ASEAN
localities. The analysis succests that this area has the potential to support
major capacity expansion in the irmmeciate future.

The followinc production patia2:rn has been identified by the analysis:

Sack Fraft: Install 154,000 TPR in 1986, expand to 231,000 TEX by 1991.

Frintino/ Increase the existinc capacity of 7,000 TPA to 129,000 TPRA

writinc:

by 198€ and to 290,00 TEM by 1991,
Fewsprint: Increase the existinc capacity from 100,000 TEA to

400,0n6 TT2 by 1986 and expand this to 509,000 TFA by 199€.

Foldinc Estaklish a plant of 25,200 TFL in 1996.
Boxboard :

Fibre requirements for the new capacity are based on indiocenous hardwoods
tocether with an estimated 15,0N0 hectares of pine plantations, suppleﬁented
by imported pulps. Vhen capacity is at full production, fibre inputs =2re

estimated to be:




ardwood pulpwood m3/year
Softwood pulpwood m3/year
Bleached softwood pulp TPR
Unbleached softwooé pulp TPR
Waste Paper - Prowns TPR
Waste Paper - ¥hites TPR

Waste Faper - Fews TF7

Northern Thailand

The indigenous pine forests of Morthern Thailand, which are supplemented

1986-1990 1991-1995 1996-2000
1.5€6,00¢0 2,510,000 2,54¢€,0C0
30,000 30,000 56,000
15,000 42,000 20,000
32,000 123,006 123,000
- - 7,002
- - 3,000
- - 2,000

by associatec Lardwood fsrests, are identified by the 2nalysis as a viable

resource having the potential for early development in accordance with the

following production vattern:

Newsprint:

this to 200,000 TPA in 1996.

Sack Kraft:

Corrucating
Medium:

Establish a mill of

Establish a mill of

Fibre requirements are estimated to be:

Hardwood pulpwood m>/year
Softwood pulpwood m>/year
Onbleached softwood pulp TPR
Semi-bleached softwood pulp TPF

Waste paper - browns TPA

62,000 TPR in 1991.

65,000 TPA in 1996.

2986-199C 135¢1-1995
167,000 295,000

110,000 05,000

- 13,000

Establish a .mill of 100,0C0 TPA in 1986 and expand

1996-2000

600,000

267,000

© 21,000

16,000
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Central Thailand

The anaiysis indicates that this existing capacity hac the potential to
expancd based largely on the increased use of bagasse. The followinc production
pattern has been identifiecd:

Printinc/Writing: Fxpand the existing capacity of 55,00 TFA to

155,00C TPA by 1991 and to 194,000 TPA by 1996.

Foldinc Poxboarc: Fxpand the existinc capacity of 77,300 TPR to

102,000 TP in 1996.
The fibre requirements of the new capacity, i.e. in addition to that

being used by established capacity, are cstimated tc be:

1236~199%) 1921-1995 1296-2000
Hardwood pulpwood ma/year - - 36,000
Pagasse tons/year - 207,000 287,00
Rleached softwood pulp TPA - 2€,090 41,000
Waste Faper - Browns TPA - - 7,000
Vaste Paper - whites TPR - - 3,000
Waste Paper - News TT: - - 2,000

6. Use of mixed tropical hardwoods

The results clearly show that the rmost extensive . _ .jle type of fibre
used in the analysi~ is the short-fibre available from 2SEiM's rich resource
of mixed tropical hardwoods. Tests undertaken in America, fustralia, Furope
and India have confirmed the suitability of this resource for the manufacture
of paper:; this iz gupplemented by positive production experience in the

Philippines.




Estinmates of hardwood availarility were baced on estimate:. By local
Forest Departments and the views of industrialists.

Wood volumres were calculated from forest inventories, forest management
plans, loogino studies and the views of eyrerienced foresters, logagers ané
industrialists. Due racard was given to variations in the stocking cf both
primary unharvested forest and logoed-over forest tc assess the extent to
which the forest rasource could contrihute to future flows of cormercial weod.

Pardwood and softwood resources were quantified separately as p=sler
logs, sawlngs and pulpwood. In the case of hardwocd, the total commercial
log output was estimated to contain between 40 and 6N percent of peeler logs
depending on the locality, cormposition of the crop, syster of maracerment, demand
by grade of log anéd the nature of timrer concession; pulpwood was estimated
to comprise logaing residues, damaced trees and species above the minimum
diameter limit not removed for cormercial logs. In sore recions provision
was made for the removal of small-diareter trees felled specifically for pulpwocd.

The projected output of plylogs, sawlogs and pulpwood as derived above
represent the best estimate of loo and fibre availakility based on current
forest department philosophy relating te the intensity of fcrest harvesting,
forest management requirements and forest land conversion up to the year 2000,
These projections were incorporated into the analysis as a hase estimate
representing 109 percent cf the pctentiallv available output within each
fibre region.

2 number of alternate cutting options were introduced to facilitate the
gelection of the most suitable resource output. Initial trials were based

on nine altermatives, for hardwocd supplies, which ranged from 52 to 120 percent
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of the race estimate with differert intensities of harvesting in different
planninc periods. =2esults frow these trials indicated that the final analysis
shoulé incorporate three alternatives only; these were &0, 100 ané 120 percent
for hardwoods and 120 percent onlv “or softwcods due tc the scarcity of this
resource and its importance a2s a lonc fibre.

The final cheice was zonditioned rv the major regquirement and priority
for the rechanical wooé-basec industries. Tor period 2 (1920}, enly 80 percent
of the potentially avziizhle resource -=ppoears to be reguired; this rises to
100 percent in some areas durine Periocé 3 (199%). The analvsic did not identify
any locality for which overcutting of the estimated resource would he necessary
(1.e. the 120 percent alternative)} te mee*t the prciected marl-et Aemand.

(See Table 2)

During period 2 the annual requirerent of hardwood pulpwood varies from
143,000 m3 in Southern Sumatra tc some 1.5 nmillion m3 in Mindanac. Table 2
indicates that, as a proportior. of availahility, the requirement rances ‘rom
9 percent in Southern Sumatra to 49 percent in Mindanao, thus confirming ample
supplies. The requirermernt of hardwood pulpwood, as a oroportion of the estimated
availability for each selected location, is:

Percentaae

Location

Period 2 Pericd 3. Period 4
Mortherr Sumatra 15 22 €2
Southern Sumatra e 62 74
East Kalimantan 22 23 77
Temerloh/Kuala Lumpur 34 23 8&
Mindanao 40 7¢ 80

Northern Thailand 14 25 50

|
|
|
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If tle rmechanical wood-tased industries develop as envisaged in the
analysis, the residues which these industries cculé supply are as estimated
in Table 3, for periods 2 and 3. The weod residues censtitute a fibre resource
which is available at nc cost to the pulp and paper industry and, hence, will

be praferred to the extent tnat thev are available.

7. Conclusion

The conclusion derived from the above analysis is that ZSFRN.has excellent
prospects for the establishment, over 20 years, of a viable inteqrated pulp
and paper sector based on the usz of indicenous fihre.

ASEMM has an ahundant souvrce of rixed trooical hardwoods which, at the
present time, is not economically utilized to the furllest extent. Technically,
this resource is suitable for the manufacture of pulp and raper and appears
to be more cost efficient than other availakhie fibras. Racasse and straw,
for instance, only ‘recome acceptable fiﬁres in situations such as Central Thailand
and Java, where the wood supply is restricted.

In order to safacuard the efficient suoply of hardwood pulpwood it is
essential that cuidelines for the forest manacement should be revised, particularly
in those areas where the larce-scale production of pulp ané paper is to be
developed. Pull advantage should be taken of the ability of the crowing stock
to produce wood having the bhest characteristics for pulp and parer in addition
to the traditional production of peeler locs and saw logs.

Finally, the comparative advantace of the locations endowed with naturally
growing mixed tropical hariwoods will enhance if expanded prograrmes for

raising long-fibre plantations (Pine) are undertaken at these locations.




Consumption i~ IL.5FAN, 1978

Taeble 1

Tnit: 1900 MT
Country Production Imperts ! Fxports ! Nrparent
; i Consumption
: i i
7 T | ‘
Indonesia | 7€ 263 f - i 341
| i ;
E ; i T
Malaysia | 38 i 250 ! 13 278
i i . i
= | z T
Philippines | 341 i 58 : - i 390
i B — f
Sinmapore : é : 188 : 48 . 116
‘. i i :
Thailand g 137 [ 121 : 6 © 252
ASFAN . 600 280 67 1,413




Tsble 2
R L2

“ood *vailability and Recuirerert bv locaticn and Flannins Period

3

'G3C m

123€ £o 19¢C 1991 +c 1395 1596 to 200C

Locality of 1/

Production Code~ Hardweod Hardéwood Hardwood
—== Ezlpwood ulpwood Pulpwood
2,28 2,280 2,280

Forthern Suratra

R un 5G4 1,404

A 1,560 1,560 1,560
Southern Surmatra

14 143 a7 1,161

A 2,480 2,450 2,480
East ¥alimantan

P 580 580 1,911

E 5,360 5,360 5,3€0
South Falimantan

R - - 660

2 1,56C 1.560 1,560
Temerloh

23 524 1,297 1,369

by 1,560 1,560 1,56C
Tawau (Sabah)

b 3,199 3,190 3,190
Mindanao

P 1,566 z,510 2,546

L 1,200 2,200 1,200
Northern Thailand

R 1€7 299 600

b3 540 €40 540
Central Thailand

R - - 36

1/ A= hvaiicbility assumed in the analysis. PR = Recuirement of new capacity
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Tarle 2

Fvailability of Wood Pesicdues for Planninc Feriod 2: 1986 to 1997

'ene m3
Locality of Procduction Residues Total
Production Cawnwood Plywood Sawnwood T'lywood Resicdues
Morthern Sumatra 72 99 25 28 53
Southern Suratra 225 z1o0 79 65 144
East Kalirantan 3¢z 375 196 116 222
Temerloh 402 370 140 i1t 2%5
Mindanao 21¢€ 270 111 24 195
TOTAL 1,315 1,312 ~€1 408 56¢

The estimatss for perioé 2, above are revised 2s shown relcw for period 3.

Tawau (Sabah) 225 80 76 25 104
Temerloh ~9a6 511 174 158 332
Mindanao 316 370 111 115 226







