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SUMMA.RY: 

1. Indonesi.a, the second largest producer of coconuts 

in the world, has tremendous potential for the dev6lop~ent 

of the coir industry. After the edible portion of coconut 

kernel is removed the outer huska are just thrown away now. 

At present the 7265 million nut~ produced in Indonesia 

have a potential to produce nearly 720,000 tons of coir 

f'ibre (i.e. 2 f times the present total world production 

of co ir fibre}. 

2. Ctilisation of husks to produce fibre and fibre 

products means converting waste int':> wed..lth. Every husk 

can generate 16 Rp by way of cost, processing charges and 

pro~it to the farmer. utilisation of even 1~ of this 

huge potential. would add to the vea~th of the farmers to 

the extent of 16 mil.lion dollars every year. 

3. After an extensive field study of the coconut 

wealth and husk potential. in Indonesia and the marketing 

prospects and on the ~a~is of my persoral experience in 

coir fibre processing industries and marketing ext~nding 
over 20 years, I am convinced that the coir fibre procegs­

ing industry in Indonesia is COMM.:-rtCIALLY PROFITABLE, 

TECHNICALLY FEASIBLE aIXl ideal.ly suited to the Indonesian 

economy. 

4. The coir processing industry in Ind onesi 'l. should 

get organised and develop on the lines sucessfully being 

followed in India and Sri Lanka with the fabric of s~all 
scale uni-:s a~ the coconut producing centres involving 

coconut producer~· It ~hould employ ~imple automatic 

mac~ines for flbr~ extraction and adopt manual process for 

producing simple handicraf't items - viz. brusher,, c<Jir bags, 

door mats •.nd ropes etc. With a view to generate larger 



employment. Medium scale units should be set up to produce 

sophisticated and valus added secondary processi~· items 

like twisted fibre and rubberized coir fibre product~. 

5. Great enthusias~ and interest were shown by entre-

preneurs dzxi copra producers as well as officers of the 

Department of Trade Industry and Flan.tation in Sula~esi 

and Java when the end uae3 of coir fibre and end products 

were e.xplainect to them. 

' 6. It vaa enc~uraging to observe the cheerful disposi-

tion and positive approach of Mr.Rudylengkong, Secretary, 

National A..~ncy for ilxport development and ~ir.Pantow, 

Director, Bapengko (C~pra Mana~ment Board). Prospective 

entrepreneurs have been identified and five entrepreneurs 

are ready and cager to start the industry. They have shown 

great interest a.mi keeness to pro~ote coir fibre development 

in Indonesia. This augurs well for tte su'cess of the 

projects. 

7. The establishment of the coir industry in Indonesia 

should begin with: 

i. One medium scale indust1-y in North Sulawesi to 

produco annually 1200 Mr of twisted coir fibre. 

The investment would be US$ .'.)00,000. Annual sales 

US $ J 19, 200 and return US $ 79, 000 or 16% on 

investment It will provide employment to 118 

persons and will have a pay-i-1ack period of' 4 • 2 years. 

ii. A medium scale un!t in Java to produce annually 

9ao Mr rubberi•ed coir products ~o cater to the 

:..-eadily available de;n;::,.nd. for automobile cushions, 

!)eddings, furni tu:re cu.!lhions and a wide raL•ge of 

rubberized coir products far daily household needs. 

Thi.3 fact 01 y vil.l need an investm3nt of US $1, 000, 000 

have annual •.rn.les of US~ 2,070,C\OO ana give <... 

I 
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retu.'n of l:S ~ JUC,CCC 0:i:- JC"·: 
...: ~....,.- ..... ..,.. ..... 0..., ... 
.~ .... •-...J ......... _,._..,. 

~ay t1ck period wouldbe l~ss than J years. 

provide direc~ employment to 178 per.:ions. 

Its 

It >iould 

iii. Five small scale uni-cs ·~ach req~iri:ig C3 $ 34,001._' 

investment having an annual output of 250 ~IT coir 

fibre, ~ales of US$ 72,000 with 3. return cf CS S 19.GOG 

or J5~ on investment. 

factory -.·ould be 1:39. 

Employment pote~tial ?er 

Development of coi~ industry in Ic-.::lia in the past 

two decades especially in the machanised production of 
f" 

coir fibre and rubberized coir has been phenomenal. 

Thou~"i the traditional pr(",cess ha~ ex1~ted :for several 

decades, p~odu~tion of coir fibre with mach~nes was 

initiated only a few years ago. Starting with a Gmall 

scale unit i~ has now grc¥n i.nt~ an indus-cry ,Jf 400 

units in less than 7 years. 

The constraints in th~ develonment of the coir 

industry observed in IndoLesia are difficulty ill husk 

co.llection and transpor.tation and high shipping freight 

due to lack of proper class~fication of coir products, 

in the freight list etc. These ~roblems were encountered 

in India a~ so ,luring the dr3velopmenta.l stagE of the 

industry. Husk collection and transportation on bottle­

neck are removed by locating units in coconut production 

centres. The shipping freight question ccould ba solved 

like India by taking up w::. th the shipping ::onference bodies 

and using tramp ve· sel.3. I feel convin~ed that in Indonesia 

too, the coi= fib:..-e proceesing industry is feasible, and 

would prove quite successful as there are no insurmountable 

difficulties .. I strongly recommend that the vast oppor-

tuni ties present £or deVf!loping coir fib· .. ·e prr)Ce~ sing 

indu: try j n Indor~esia should be t:.t iL .. sed W'i thou t delay. 



DiTRODCCTIO~ • 

PROJECT EACKGROCND: 

1 • The Government of Indonesia undertook in the past 

various projects for the development of coir fibre by-products 

processir,g industry vi th UNIDO assistanc ~ throug1
1 project 

VS/RAS/75/011. A study team was sent to Sri L~...nka ai"'ld 

Japan to study the coir situation in those coun~ries. As 

a result of suc~eesive studies, the G-Overnment of Indonesia 

decided to start with the project for establishing coconut 

fibre processing industry in North Sulawe3i where coconut 

production is abundant. 

The NAFED (National Agency for Export Development) 

as the execu~ing Agency carried o~t a reconnaissance survey 

for the project in concurrence vi~h North Sulawesi Government 

and requested UNIDO assistance in carrying out a prefeasi­

bili ty study through the above project VS/RAS/75/011. 

2. rhe project vas approved by UNIDO in 197::3. 'Thereafter 

it was undertaken for a period of tvo months commencing 

September 18, 1979. The Expert arrived in Jakarta on 17t~1 

September 1979 and was assigned to the NAFED and tbe study 

was completed on the 17th November 1979. 

OBJECTIVES OF THE PRO.JECT: 

J. ~e immediate objective of the projec~ is to 

carry out a prefeasibility study for establishing coir t'ibrP­

processing industry in North Sulawesi and advise on the type 

quality ?.,nd quantity of coir product9 that should be produced 

r.'or domestic utilisatiol'l and export. 

4. ~JAl''ED also proposed with the offer of joiilt efforts 

and co-oper"ltion from the COPRA MA~GE!'ENT BOARD ( BAPE.SGKO) 



to promote coir fibre processing in other intensive coconut 

producing regions of Indone~ia a~ well. It was hence 

required to study the existing situation of coconut produc­

tion and related industries and make specific recomm~ndations 

and a plan 0£ operation for the promoti~n 0£ coir fibre 

industry on a vide base and to develop it. 

The prefeasibility study identifies production 

of coi~ ~ibre from husks and process the fibre into twisted 

an:i rubberized fibra to cater to a large and ready demand 

o~ the domestic market. 

Accordingiy a detailed report on the lines of the 

UNIDO manual relating to the setting up of two medium sea.le 

industries, one for the annual production of 1200 MT of 

twisted fibre for domestic and export market and another 

:for an annual output of 900 MT 0£ rubbE>rized coir. L _, ___ . ~ 

u._, -·~... is furnished in Part II. 

In addition, a detailed scheme ror the setting 

up of small scale industries to produce coir fib~e and 

handicraf't items is given in Part III. 



FINDTIWS. 

1 • Indonesia ranks asthe second largest producer of 

coconuts in the world. Its annual production of 7265 

million nuts is next only to that of Phillippines. The 

area of coconuts cultivation is es~imated at 2.4 million 

hectares with a production of 1.5 mil.lion tons of cop:a 

equivalcnt·eopra production in Sulawesi is about 396,000 

tona and th<.~ huska· available from copra production would 

yield about 20C,OOO tons of coir fibrt. Minah~a District 

in North Sulawesi alone has an annual output of 740 

million coconuts and has a fibre production potential of 

74,ooo tons per annum. 

2. Apart from copra manufacture industrial utiliza-

tion of coconut is confined to desiccated coconut manufac­

ture. Only one factory ~reduces desiccated coconut in 

Indonesia at Air Madidi in North Sulawesi and this is 

exported. A smal.l quantity of charcoal is produced by 

farmers from the coconut shell on a cottage inauatry Lasis. 

There has been no production of coir fibrd or any coir 

products from ~he enormou• quantity of husks left over 

after copra is ma.de. 

J. The efforts made in the past for establishment 

of coir fibre industry in Indonesia particularly the unit 

in Wani in central Sulawesi did not succeed primarily because 

or (i) vron5 location, (ii) absence of technology, (iii) 

incorrect ct ;ice of' products (iv) erroneous project 

engineering and ( v} emphasis on export ·..1ithout exploring 

domestic markets. 

4. There is an identifiable ready domestic market 

for a large volume of rubberized coir products and C(,ir 

fibre for other products. Export of fibre as twisted 

coir ie also possible. It would be necessary to undertake 

int~nsive sales promotion efforts. The uses of coir fibre 

an:i various end products are yet to be made known to 



consumers. There is a big vacuum in the knowled5e of 

use and value of end products. 

The technology for fibre extraction and furr:;her 

processing into rubberized coir products is simple. 

!-!achinery has t., be imported and technology transfer has 

"to be secured from machinery manufacturers. A.dequa te 

skills for maint~nance of machines is available locally. 

6. Factories of size eaist in North Sulawesi. 

Manageria1 personnel ca~ be secured with the assistance 

of Department of Manpower. Labour of the required sk~Ll 

is available and Indonesian Transmigration Department 

also helps in the mobility of required ~killed labour 

to labJur scarce areas. 

"Y 
I • 

Infrastructure viz. land, water and energy 

is available in abundance. Indonesia beil.i.g a prodt;,~er of 

petroleum products.? solar energy (diesel oil) is supplied 

by the state enterprise at a veey low rate of US$ 56/kilo 

litre. Most of the industries have installed own power 

generating sets as the cost of power gener~tion ia 

cheaper. A3 ~ar transport facilities, access to coconut 

producing regions is possible by bullock carts or horse 

carts. Collection of husks and transport may be somewhat 

~xpensive especially in South and Central Sulawesi. To 

av~id this handicao fibre industry should be located at 

the same spots whereto coconuts are brought for being 

dehusked :fo::.· copra making. 

8. At present conference vessels do not call at 

Sorth Sulawesi ports for picking up outward traffic 

because of inadequate volume. Shipments to Japan a.i 

~ustratia from North Sulawesi ports, hence involve 

transhiamen~ at Surabaya or Jakarta (r€sulting cross 

movements for consignments intended for Japan) a: 

considerable additional exoen~e. 

ttow Japanese T.S.K. Lines are agree~ole to 



call at 3etung ho:!"bour (:~·forth Sula-wesi) on their ret~rn 

trips and ?ick u~ cargo to Japan at reduced freight rates. 

10. Current ocean freight rates for coir fibre from 

I:idonesian ports to Europe are twice that from Sri Lank~ 

t( Europe and vcean freight rates to Japanese ports 

(which are nearer to Nortb Sulawe9i are higher than the 

rates from Sri Lanka. ~ri Lanka is chn-ged for twisted coir, 

freight by weight. Similar freight tariff classification 

for Indonesia ha~ to be secured~ Further cheaper freight 

to Japan could be secured by shipping in tramp vessels 

chartered by Japanese importers for import of timber from 

the Northern ~faluku port, Tennoti (Indonesia} wnich is 

very close to t}'i.e No:::-tb Sulawesi port of Bi tung. 

, 1 • With abundant availability of raw material 

viz. coconut husks and rubber and d rea~y demand in the 

domestic market and scope for ex;:>ort, there is a big 

opportur.ity :for immedi~te establishment of coir fibre 

industry. The ind~stry can get itself well set within 

a short time c:f its establishment and it would make a 

significant coutribut ion to the growth of na ti •.)nal 

wealth of Indonesia. 



REC OMME~"DA :'!O XS. 

1 • The development of the coi~ fibre industry in 

Indonesia should be ~n the lines successfully adopted 

in. Sri Lanka and India through the inv0lvement of smail 

scale sector and securin.g a simultaneous complementary 

development of medium sea.le units. The industry should 

aim at tapping the vast source of domestic market and 

al.so penetrate gr~dua..l.1y into the export market. 

2. A rubberized coir manufacturing unit should be 

immediately set up in Java since the Government has 

decreed that all automobile assemblers are mandatiorily 

required to utilise indigenously manufactured components 

in their vehicles by 1980. This assures a permanen~ 

outlet for a sizable part ~f the rubberized coir 

production in the country itself. 

J. A medium scale twisted coir production unit 

shou.ld also be set up immediately in North Sulawesi to 

teed rubberized coir unit in Java vith the required 

~isted coir and to export the balance production. 

4. The National Agency for .Export Development (~AFED) 

and Gopra Management Board (BAPENGKO) as agreed, .!Should 

promote the establishment of five coir f lbre units in the 

small scale sec~or concurrently to develop coir produc-

tion and marketing of other coir products on a National 

scale. 

S· ThP necessary da~a, covering the above prajec~s 

for investment are given below: 



Details 
~orth Sulawesi Java rubberiz~d 
twisted ccir 
f'ibre uni-: 

co ir produc-cs 
unit. 

Small scale 
fibre uni-; : 

....,.....,, __ 

per unit Total 
!~or S 
un:i. !:s. 

Mr/annum. 

Capacity 1200 900 250 

Investment ( 1 000 Us$) .500 1000 54 

Turnover " J19 20(0 52 

Return " 79 JOO 19 

Return/Investment ' 16 JO 35 

Empl.~yment 118 178 1J9 

I.z:Ivestment/Employee 4237 .5618 J88 
(us$) 

6. NAFED should procure rubberized coir products li~e 

mattresses, automobi.le seat cushio~ and other coir fibre 

by-products brushes, cordages etc from coir processing 

countries like India, Sri Lanka, Federal Republic Gi:!rmany 

Japan etc and display them in ehovroom to educate the 

consumers o~ these and their uses. This should be followed 

up wi~h intensive promotional campaign using tele¥ision, 

cinema and other media. 

7 • NAFED should also conduct a s1 1 iJporting C.etailed 

market survey for asse~..:;:ing the effective demand for 

rubberized coir and other products f :Jr the country as a 

whole. Thi3 study may extend over a period of t~o mon~ns. 

12j0 

270 

260 

95 

35 

695 

J88 
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8. Fellowship should be granted to two officials 

who as~isted in the prefeasibilit~ study namely. Mr.Teddy 

of NAFED and Mr.Bachm..~d of Forth Sulawesi provincial 

Government Trade Department to study the processing and 

marketing of coir fibre and fibre products for three wee:l:s 

in Sri Lanka and five weeks in India. They have shown 

promise of' development and ability t:o shoulder responsi­

bilities in project implementation • 

.Machinery suppliers should be asked to provide 

in plant training at manufacturers' works and thro ...;gh 

their erectors :for operation at the tin.:0 of setting up 

and CODIIDissioning of plants. 

10. The Government of Indo•esia s~ould avail of the 

ti·aining programme :facilitiee proTided under the aegi.3 

of inter governmental channels ior transfer of coir 

tech9Ilology ~rom India and Sri Lanka and assistance of 

APCC and UNIDO. 

11. Copra Management Board {BA.PENGKO) should set 

up technical centres in the thred regions, North Sul.awesi 

and C:entra.1• Sulawesi to provide training faci.li tieE f'~r 

artisans in the manufacture of products like coir bags, 

ropes, door mats, brushes etc using simple technology. 

10.e training may be organised on the line3 followed by 

the Coir Board of India. 

12. The Government of Indonesia should restrict 

import 0£ rubLerized coir cushions and those other 

articles which are substituted by locally produced coir 

and rubberised coir products. 

1 J. Th·c Government of Indonesia should en3ure the 

use of locally produced rubberized coir mattreRses, 



.. ~ 
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cushions etc in ~tate hospicals, offices for furniture, 

Railways and Transport vehicles to popularise and 

accelerate the cevelopment of the industry. In India 

such encouragement by local Government has helped 

considerably the accelerated growth of the ind~stry. 

This step is most essential f'or the rapid development 

of the Indonesian Industry. 

14. Necessary fina.."lcial facili tiee shou.ld be 

provided with concessional·;I'fttas of' interest to entre­

preneurs desiring to start coir fibre industry through 

development banks and other f'inancia1 institutions. 

15. The department of Sea Transportati0n and ~£FED 

should secure a reduced ovean freigh~ zs ~onveyed in_the 

findill€'9. 

16. Coir industry .should be included in the list of 

prio .• :i ty industries published by the Inve3tment Co-ordination 

Board (BKPM) and the benefits and reliefs listed below are 

extended to them. 

i. Tax holiday for 6 years as the projects comply 

with the stipulated conditions. 

ii. Exemption from import duty on the machinery 

for coir processing. 

iii. Exemptiou from purchase, sales and export ta.xe~, a.i;ct 

iv. incentives granted to foreign investments. 

-~ 
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Prefe~ibility study for setting up Coir Fibre 

Processing Industry ~or North Sulawesi, Indonesia. 

EXECUTIVE SUMMARY. 

1 • PROJECT BACKGROUND A-"''D HISTORY: 

T'ile estab1iahment of coir fibre by-product processing 

industry in Indonesia has been sponsored by the National 

.Af;ency for Export Development {NA.FED) vi th UNIDO aae is t an.ce. 

Indonesia is the second largest country pro~ucing coconuts 

(7,265 million nuts per annum) but coir f'ib~ production 

has not been organised on a commercial sea.le. The propo~al 

is to set up a plant in Minahaaa Di.striict. Di M..t..nahaea 

District the production of coconuts is about 740 million 

nuts per annum which is about 66~ of the total product~on 

of the whole 0£ North SuJ.aveei. The coconut husk availa­

bil.i ty would be adequate for the production 0£ 74,ooo torus 

o'f coir fibre on the standard basis that one ton of fibre 

can be obtained from out of 10,000 huslc.9. 

2 • MARKET .AND PLANT CAPA.CITY: 

A. study of the demand for domestic COll.l!umption_ and 

the scope for export indicates that a pilot plant can be 

set up immediately in North SulaYesi. To add value to the 

product the output 0£ the North Sulawe~i factory may be 

of the curled coir or twisted fibre which is the starting 

material for production of rubberized coir. Twisted fibre 

is impQrted in large quantities by Germany and other 

European c?untrio~ as vell as by Ja?an for use in the 

ma.nu£acture 0£ rubberized ~eat cushions for automobilPs 

and other industrial application. 



The present imports of tvisted fibre by nereby 

countries like Japan and USA are J,700 tons per annum. 

(Japan J, 200 torus Llld "JSA. .500 tons a year). Indonesia 

vould ha~e ~o enter the export trade in the conm&od•~y 

and penetratd the market already dominated by Sri Lanka. 

It would be possible to secure a share of 2~ (700 tons) 

in the begining and reach a .level of· JO to 35,; over a 

perioct of 4 to 5 years. 

Immediate demand for-rubberized coir products 

for domestic consumption i1ow~ from au~omobile, beddi~ 

and :furniture i.ndwstry and is estimated at 1,. 070 MI'. 

per annum. Automobile assemulers alone require J20 MT 

rubberized coir ;;;;~hions for assembling their vehicles 

to comply with the Government decree to utilize the 

indigenous components for assembly by 1980. 9~ of 

the demand materialising the entire output of a 900 MI' 

plant operating at hundred per cent capacity could oe 

marketed internally. A factory of this size would need 

500 MT t*i.sted coir per annum as one of the input raw 

materitl• 

Plentif'ul availability o:f rav materials (coconut 

husks - which are now wasted) an:i goo~ opportunities for 

export and domestic sa1es justif'y the 3etting up of 

the above two pilot plants immediately. 

i. Nortg Sulawesi Twisted Coir Factory vi.th an 

annual output of 1,200 MT (utilise plenti:f'ul raw 

materials resource). 

ii. A rubberized coir product• :factory in Java with 

an annual output of 900 MI' {tap the virgin domestic 

market). 

The product patterns of both the t·actories are set out 

in the pages follow~: 
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NORTH SUL\.WESI COIR FIBRZ U~IT. 

Raw material ( 12 million coconut busks/year). 

Fibre extraction by defibering procass 

1,400 tons coir fiGre per year 

spinning and curling 

1,200 ton..~ t~isted fibre(. after proce9s wastage+ 10%) 

500 tons for being utilised 
in rubberising for domestic 
m~ket. 

700 tons/year for export 
to Japan and America. 



Prociuction Pattern. 

J£ V.A, RUBBERIZED FIBRE UNIT 

300 tons tvi sted t'1.bre .. loea.lly f'rom 
North Su.laveai. 

+ 

430 tons • 6~ DRC Latex R'".:lbber -
Loea.l.ly ava.i.lable 

+ 

130 tons - rubber chemica.ls 

Procesa into rubberized fibre· 

Out}:'Ut - 900 ton~ finished goods per year 

Utilizations .:!:. 1~ 

JOO tozw - for Automobile Assembling 
Industry ~f' 75,000 vehicles. 

240 ton.is - Bus body i.lldustry (1,;00 
buses/year} 

250 ton.a • Beddings (25,000 beds) 

2,0 tons - P'urnitu%"$ cushion & upholstery 
market 

JO tc:uia - Industrial. products l.i.k:e 
air £.il. ters. 



. -
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MATERLUS A..'ID L'G'U"TS: 

Ma1:erial Quanti t-'/ 

a. Coconut husk.9 12 m:i.llion hu.sk..s 

Consumption per annum 
availabll-cy. 

p.lentif'ul - will use only 
less than 2~ 0£ husks 
avai.lable i.I1 Ki nahasa 
District. 

(740 mil.lien nuts a yea:). 

b .. Latex rubber 6~ D-a•: 450 tons AVai1able in plenty in 
Vest Java & Sumatra. 
upto J0,000 tons/ye~.r. 

c .. ':'llemicalsi 

Acce.lerators 

Antioxidants 

Stabilizers 

SuJ.phur 

Kaolin 

d. "-uxi.liary materia.l.s i 

Furnace oil 

So.lar /Di ese .l 

Consumable stores. 

LOCA.TIONS AND SITE: 

150 tons/year. 
g9nera..lly imported 
by r~bberized coir 
ma,nut'acturi.ng indus­
tr:ie s. 

Quantity to be imported 
accounts for one sixth 0£ 
the cost 0£ latex. 

IAca.l ly avail.able • 
No dif'f'icul ty ill 
procurement • 

For reasona o~ easy accessibility to aource 0£ rav ~~teria.ls, 

required labour £orce of varied •ld..l.ls, water and electricity, 

racilities of' road and other transportation to reach domestic 

acd export, the plan~ locations vou.ld be: 

a. Coir. fibr~ pr~duction unit - ~anado/Bitung Bel~ in 

Minah~a~ Yorth Suiawesi. 

b. Rubberi.zed coir products factory - ;akartq, Bogar, 

C1rebon ~rea Java. 



PROJECT ENGI~E~RI~G : 

D.!e Cair Fibre Factory in North Sulawesi will malluf2cture 

bro-wn fibre fromdry coconut H1:wks by the mechanical de£ibrer­

ing process and thereafter curl the coir . · fibre by !he 

spi.J:m.i~ and twisting process so a~ to obtain a resilient 

and springy material suitab1e for subsequent rubberizing 

proceea. 

'lllree de£ibgring machines vl.th auxiliary equipments viz. 

t'vo crushers, tvo revolv:illg screeners and tvo turbo cleaners 

working on tr..::i:-ee sh.i:t'ta of 7 hours duration would give an 

output of 1 ,400 tons o:t' coir fibre per annum. six spinn; ng 

and curling machJ.nea would yrocesa 1,400 tons of coir fibre 

aJld convert into 1,200 metric tonnes of tvisted fibre or 

curled rope per year working J shifts a day. 

Theproduction of rubberized coir at Java would requ.i.r19 

~urther processing- of curled coir obtained from North 

Sulavedi. The curled coir is £ir8t untitisted, formed 

into a random fleece on a conveyor, rubberized by travers­

ing latex spraying- rlevices,pre dried, cut to specified 

size, plac~d ill moul.ds or pressed in a hydraulic hot 

pre!!•• 

Therea~ter it i.s vulcanized in a drying stove or Ch4mb~r 

drier. It is then cut and trimmed and becomes the finished 

product tor uee in automobile industry and other upholstery 

and i.ndustria.l and uses. 

The 11ach.il1ery and equipment required for the output of' 

900 aetric tons 0£ finished rubberized f'ibre products on a 

three shif'ta work:i.ng a:r9: 

One Unit consi~ting of': 

1 Unt"wisting machine 

Rubberizing sheet machi.ae plant 

1 Hydrau.lic steam press 

1 Drying stove and vu.l.:anizer 



1 Spraying cabin 

Latex spray unit rith tank 

1 Col.laid mil.l and ball mi.l.l for compounding 0£ che!Jlica.ls 

Band.saw cu~ter with moving table 

1 Set of 8 chamber driers 

1 Air compresscr 0£ 20 l:fl 

1 Steam generator 

1 Generator for power generation 

The rubberizing plant can p"":"Oduce upto 2 tons of' f'leece per 

shift and can cope vi th demands of finished prod.uc t vi th 

addition o~ auxiliary steam press and driers and produce 

up to 1, .500 to:zus :t'inish.ed goods per year. 

P~Yr ORGil.'fIZA.TION ..L'ID OVERHEAD COST: 

Each production plant forms a production cost eentre. The 

administration and selling organization would be additional 

coat centres for the respective !'Unctions. The plant service 

cost centres like air compressor, steam and power genera~ors 

would ~erve particul.a:.:- production cost centres. 

MANPOWER: 

The coir fibre factory in North Sulawesi vould need about 

92 operator.! of di£~erent skills for machine operation, 

internal. tra.naport and 'i'or material handl.ing. The maintenance 

administrative ~ managerial per~onnel are 6,5,and 15 

respectively. 

The Java Rubberized coir product& factory J#Ould need about 

110 workers. 'The maintenance, administrative and managerial 

persoll.Ilel iu-e 20, J2 and 10 respectively. Th~ sales sta:: requirs-~ 

is 6. 
For the smo~th f'u.nctioning of the factories during the 

gestation period, assistance of one ex?atriate for the 

rubberized coir factory in Java vith expertise and know­

ledge of the coir indus~ry in production, marketing and 



ge-neral management may be secured. Training must be sec~d 

in the processing of coir fibre and rubberized coir for 

J to 4 operatives for each factory, thro~gh the plant 

suppliers. 

During erection and commissioning, training of the 

workers to acquire production skill for a desired 

period may also be secured. 

IMPLEMENI'.A.TION i 

The implementation of the p~~ject coir :fibre factory at 

North Su.laweei would extend over a period of one year 

and that ~or the Java rubberized fib~ factory would 

cover a period of two years from the time an investment 

decision is made. 

The gestation period for the North Sulawesi factory 

would be a year f'rom the d~te of' commencemev.t o-£ trial 

production to overcome the initi:<:i. production bottle­

necks and be able to secure expor~ orders. 

The gestation period for the rubberized coir factory 

in Java would likewise extend over · one year after the 

start of trial production. If dales promotion drive 

keeps pace with production, target production sales 

can be achieved over a period of two years after initial 

start. 

FINANCIAL AND ECONOMIC EYALUATION: 

Capital Cost: 

The total capital investment 0£ North Sulawesi coir fibr~ 

f'actt~ry would bt! US $ 500,000.00 

The total capital investment f'or the rubberized coir f'ibre 

factory in Java would be US$ 1,000,000.00 



PATTER."i OF FDiA..'iCING : 

NA.FED i!ldicated equity investment for th~ total requiremen~s. 

Alternative~ adopted are: 

a. Entire financing equity (NAFED). 

b. Jo,; equity and 700J, by borrowings (INDUSTRY PRACTICE} 

COMMERCli.L PROFITABILIT I: 

1 .NORTH Sl"TLAWESI FACTORY: 

a. Rate of return 

b. Repayment period 

c. Specific investment 

NA.FED 
1oo,; equity 

14. 1% 

4.6 years 

cost of plant {us $ per ton) J8JJ 

d. Specific production cost 
US $ per ton 1 9 J 

e. Break-e;;ren point 45.3 ~ 

2.J.\VA RUBBERIZED COIR FACTORY: 

a. Rate of return 

b. Repayment period 2.9 years 

c. Specific invest~ent 
cost of plant-(US $per ton) 8JJJ 

d. Specific production cost 
US$ per ton 1907 

e. Break-even point 51 • 2 1"6 

THE SE~SITIYITY ANALYSIS: 

Pattern of 1'inancing. 

Industry practice. 
equity / debt 

JO% 70% 

15.8~ 

4.2 years. 

J8JJ 

228 

71.J~ 

2,.8 years. 

8JJJ 

2000 

62.8 % 

1. The break-even points of both the proje~ts are go-od 

indices of the projects 1 ability to maintain profitable 

working on a continuing baai~. 



International trend of' selling prices of products show 

an upward movement and operating costs are all con~rollable. 

COST BENEFIT A....~YSIS : 

Emp1 oyment : 

The North Sulaw~si coir fibre factory would create direct 

employment f'or 118 persons, creating more jobs at the 

rate o'f' one job f'or every US$ 4237 invested. 

The Java rubberized coir factory would create direct 

employment fer 178 persot).9, creating additional jobs 

at the rate o'f" one job 'f:or every US $ 5618 invested. 

FOREIGN EXCHANGE : 

The North Sulawesi coir factory by exporting 700 tons 

0£ twisted fibre would earn US t 186,200.00 annually in 

the form of £oreign exchange. 

In the case of' the Java ruober!zed coir p~oducts factory 

the establishment of' the factory would result in import 

substitution of' car sea.ts by th~ autc1mobile industry and 

air filter by the ai~ con.d.itiqning~eqttLpm~nt~trade .. "The 

other part of the production o'f' the factory viz. bedding 

yould also result in import eubsitucion. 

Air filter and other products l20 tons) can be exported 

to the eJ.tent ot: US$ 115 ,000 to nel.ght -;uring countries 

like Australia, Nev Zealand, Malaysia etc. Therefore 

60% of' the total annual salee of us$2,070,ooo vould 

result in equivalent foreign exchange savings or earnings. 

Even ass~ing that the imported goods are cheaper, the 

foreign exchange savings may be substantial a•d not less 

than one million dolla.r51 per annum. Ther~ would be a 

very negligible foreign exchange expenditure on imported 

chemicals annually to the extent of US$ 60, 000. In other 

·~~ds, the foreign exchange saved in one year 111ay be equal 

to the total investment. 



1. The projects are economically viable, satisfy local 

demand and will earn foreign exchange. They will fulfil 

a social purpose. They are agrobased and would result 

in the profitable use of the waste product (coconut husks) 

whjch is now being thrown away or burnt. The project 

would lead to the development of export oriented industry 

in the outer islandSwith f'uture growth proape<ts. 

Farmer's income would increase since the entire value 

of 12 million husks is added to present agricu1tural 

income. 

Major disadvantages: 

2. Intell8ive sales promotion effort and export d~ive are 

essential. Markets {domestic and export) should be 

developed and an optimum market share should be attained 

within a reasonable time, if the project is to succeed. 

Direct shipment facilities from Bitung harbour in North 

Sulawesi and fixing of a workable freight rat6 from Bitung 

harbour to Japan and America is very essential in order 

to be coinpetitive in the export market. At present 

freight classification for twisted fibre and rubberized 

coir has not yet been listed in Indonesia Conference 

Tariff. Freight rates which would be comparable with these 

from Sri Lanka and Malaysia to Japan must be fixed at the 

ea:liest. 

Chanceg of Implementation: 

J. AS the chan~es of success are bright and would result 

in profitable employme Ii: of etta.n<t1!11't res ouces, steps for the 

implementatiou yan be taken up on a priority basis. With 

the experience and the backgrou~d of the industry for 

more than twenty years, I would say that the success of 



r --

the project ia greatly assured and ther~fore, it deserves 

a C.igb priority implementation pr<>gramme. A. suppor"tbg 

study by way o~ markst survey £or 2 months for the domes"tic 

market '£or rubberized eoir product~ and thr1!e week.'! in 

Japan and u~, for export~ o~ tvi3ted :f'ib~ ma;r be 

instituted when the implementation o~ the project is 

decided upon. 

·-



--
~ -

=--::~4='..,,. --- .... -----

~t 2,400,000 :s:a. vith a product:i.on o-£ i.5 m:U.lioi; to.us 0£ co~ 

eqll.:LTa.lent. 

?TOduc:i.:ig ~g:.ona a...-. the MoJuca.s, North Sama:::-a, J'ava., the R:Lau 

e&..-n most o~ t~e~r i.:1ccae :~om cocamt especi&l.ly ill No.::-t!l Su.l.a.vea:i. 

OU't o-£ 7 ,26S m:.J..l.tcm nu'ta produced in 1978 fCopra equivalent l • .5 

mi1Jion tone) o:c.ly 900,000 tons copra ve=-e ~duced. 

Sa.lavesi and t!:l..j,,s u e.:;>or;ed. Copr.a. i..s pr1:>d•saed 1.nto crude coconut 

6y;, o~ copra a.=.d coccmut 



kernel for copra ?rodocticn. A SIJall quanti~y of charcoal is produced 

by faI::l.e.rs from -:lie coconnt sheil on a co-cta.ge iwiusr....;· basis. .~t. :;ire sent. 

one or td'O fir.:l.s are ~or<.;ing cocormt c~arccal t.o ;apan w~ic~ ~ort.3 

charcoal !or manufacturing acti-vated carbon. E;nauirie~ sb.o'# ua-c e~ort. 

of cocozmt charcoal is very uneconomical due to t.be low recovery aIDi 

b.igb. ocean :treight rates :tram Incioaesian port3. further en.:forcement of 

Tery rigid speci!ications of quality and consequential rejections and 

heavy claiilla add to the :trustration to uporters of cocoDDt charcoal, 

!here has been no production of coir fibre or fibre by-products 

in &ilawesi from the ero:cnoas qaanti ty of husks left over after copra 

is made. Potential for !!bre production frQl!l' out of tile coconut ho sl.::3 

after pro4ilction ot 396,0CO tons of copra in Sllawesi can be e:rt5.mated 

at nearly 200,000 tons (4,500 cocolltlts yield one ton copra and the 

l:mska from 4,~00 mita would gi7e 500 kg fibre). Xorth 5.Ila..,esi alone 

vith an ammal output of 740 million Imts has a fibre prodnction potential 

ot 74000 MT. Tu.is potential ilaa to be otilised to make coir fib~, =ubbe.rized 

fibre mattress, Ao tomobile and opholstery en shions a.od Air filters which 

have ready local market. :xport possibilities must be developed. 

l'he &overmnent of I.ndonesia ondertook in the past various projec-i;s 

for the develoµnert of processing of coir fibre and t•"'-products tbrou~h 

P.IIDO project VS/:U.S/ 7r; / 011 • 



i.:l lan:i. i=1 Cen~=-a.l Su.lavesi. ~~.s factory never went into opera-:~on even 

vith the above proje~t racoamendationa were given to reactivate the 

iia.z:i.:1. Plant by ad~ more equ.ipmer:ts llka cur~ machines a.nci 

o~ rubi::>er~ed coir products tor the dames-::ic ?U.rket and expor-t. 

Sub••que?!•l.; ... study team va.s sent to Sri La.Ilk and Japan :i:1 1976 

to study the coir situation i=1 r:hose countries &nd seek proposal..s :!':om 

prospective entnp~neurs i.:1 J'ap&n to set tip a coir I:.l.du.s-:ry :i.:l =:icion.a.9il.a 

on a joint veutlu-.::-,· ~ccord~ to the Report o-£ the team (M. Va....1:l.aku.la..s~~.m 

•%port o~ coir fibr1t t:rom I:tdonesia. va.:s !mpoasible due to probibi ti"?"• 

Shipp~ t'~t ra.tea preva.i.l:!.ng in !lldonesian port:s~ The auU.l1 :!.mpor-ter 

· a-r coir f'ibr-9 i.n .Japan ~ s Maruben:!. T=-ading Co. , had a..l:~&dy e s-eab.l.:..shed 

t!:oir ov:c. subsidiary undertald ='g i.:1 !ia.l.aysia. produci.IJ.« and axporti.:lg 

co.i: r::.b~ from Penang. Bet"ter .and !l'O~ economic ahipment facilit.ie!!I 

ar~ a'Ya.:-1.a.ble a.t .Peillil.llg. In viev o~ the above r"9ason Japanese collabara ti on 

in a coi: i.:ldu!!lt::-y in Indonesia cau.ld not take .sh.ape. Tile report:, 

hovev~r, i..:lclicated tha~ co:i.: I.Ddustr;r can be developed in ~onesia ~~r 

the domest~c aia=-ket especiaJ..ly to produce ru~beri~ed co~r products aLd 

u~o col.: ca~ &3 a pack.a.g:..ng mater:i.a.l. ~or copra t~por"tation. 



As a ~esult of these successive stuct..es the Government of Indonesia 

Jecicied t.o ::1 t.4.rt 

:?races s~ .:...ndW! t=:· in 5or'th Sulawesi. 

~he .N.A.F.2D (National. £gency for Ex;>ort ~evel.opment) a.s the 

executing agency car=ied out a :reconnaissance ~urvey for the coi.r project 

in concurrence wi. th North Su.lavesi Government and requested for UNIDC 

a~sita.a:e in ca..-rying out a prefeasibil.ity study thi·..>ugh the abo"Ve 

project VS/RAS/75/001. 

The project was approved by UNIDO in 1978. Therea.f'ter it was 

tI:J.dertaken for & period of two months commP.ncing from September 18,1979. 

The expert arrived i.l1 Jakarta on 17th September 1979 and a~ter 

being briefed by the Senior IndustriaJ. Development Fie1d Adviser ('t'N:!DO) 

Jakarta, was assigned to N.U'El). 

·:Ill arder to ful.:f'il..:... this assignment :f'i.eld trips were arra..Ilged by 

NA.FED to various coconut producing regions in South, CentraJ. alld North 

Su.lauesi. Various o:f'f'icia..ls 0£ the Government Departmentof' Trade, 

:Industry, Plantation, Manpower and Labour Electricity Board, District 

ch:i.e~s, Mayors port authorities Planning Board{BA.PEED.l), inVestment 

coordination Board (BKPM) and Copra Management'Boai-d (BAPENGKO) 

Sllipping con.t'erence a.Ld Secretariats, Cham&ers 0£ Commerce and Industry, and 

~ssian and Paci£ic eoconut 6ommw:U.ty, Private Entrepreneur9, Copra 

producers, coconut oil and des1ccated coconut manufacturing industries 

were contacted. Discussions were held with them covering various 

fae-tor~ for ut:i.J.isation o~ coconut hus~ a..nC establishing coir 



indus-e:7 in Indonesia rela"t.~g U> availabili-::,~ oi raw :i.at.erial.3, :o•,.er, 

·•-:;er, -:.rans-port facilities, :::iaopawer •i."± 'nU'ious skills, ·..-age levels, 

facilities and e.J:?Or~ ?Ossibilities. :!le project study \ias co~ple"ted on 

17t!l Sovember 1S79. 

Dlring the discussions and lectlres-, :µ-eat enthusiasm and i.."ltarest 

·•s sho"Wn by copra producers 8lld cocoDUt growers to know about the verious 

uaes o:! coir :tibn and end prodllcta used ca?Tently in other cocooot 

prodccing counuiea and. for which mark eta can be developed in Indonesia t-Oo. 

~ey erillced a- uen desire to surt !lroclnc~ coi: !ibre and fur~er end-procincts 

utiliaillg the huge br.sk availably. h-ade Industry and Plantations Depa: ._ent. 

persozmel also ent.l:msiastically ottered to spOllsor and assist b the ' 

development ot coir indu.stry in. the varioos regions o! Slla'We.si. 

l'he stndy p~"1!d a success dne to the ready and ruling :o~peration 

ot t.!le nrioua. of:tieers ot the provincial and central Govel"Imlenta, tb.e 

i.n!ormation and suggtntions ta.mi.shed by the J.sian and. Paci!ic Cwcoim t 

Comm:znity, and the Senior Indll.strial Developuent Field A.dvi.ser (1.""}."::JO) 

and other ind.ividllala. !heir co-operation is he.reby ack:nowled~ed. 

OF..JEC'l'I'VES OF !EE PB..OJE CT: 

'.lbe i.mnediate objective of the project is to car=y O'llt a 

pre!eaaibility st:ldy tor establishing a coi.r !ibre processing indnstr; 

in Xorth Salawesi to prodcce eoir !ibre products for domestic market 

eonsmrption and e.%port.. 



NA.FED a.lso proposed, with the of£er of joint effortsp financial 

resources and cooperation by the Copra Management Board {BA..PENG"'AO) to 
promote col.r fibre proces5ing in other regi.ons of Su1awesi as we11. 

With this end in view specific recommenda~ions and a p1an of operation 

~o:ra fo11ov-up to this study ~ere sought ~or long term development 

of coir industry on a viderbase.and these are furnished. 

C. 



COIR FIBRE/ITS PROPERTIES ~ND TJSES: 

Coir fib~ is obtained from th~ coconut fruit, ex~racted 

out of the fibrous tissues enciosed betveen the tough outer 

covering and the hard eheil which surrounds the kernel. 

It is extracted eit1'er by manual;.- proceas or by mechanized 

equijnaen~. In th• manua.l process~ green husks ~ soaked 

in backwaters, or lagoon.a OTer a. period of 8/10 months. 

In the •echanica.l extra~tion husks a.re soaked for 4 day5 

or soaking is even diapensed v:i.th. Fib~ obtained in the 

manua.l process soald.ng method ia known as vhi te f'ibre or 

yarn, while mecha.nica.lly extracted fibre is known as 

broYn fibre or coir fibre. 

Coir fibre is a •ersatii& product. Its special 

properties place it in a distinct category among fibres. 

It is not ~rected either by light or moiature. It is 

resistant to decomposition and is hygros~opic. It has 

good insulation properties alld is resistant to abrasion 

and rubbing.. Coir D~t or buried does not create aIIY 

pollution problem. 

END USES OF COIR: 

Wh.i te fibre is spun. into yarn and is uaed for manu1'ac­

ture o~ ~ta, mattings aDd ~loor coverings and alao for 

rope and cordage. Brown f'ib~ is used as a s t 7.I:t'fi.D.g 

materi.a.1 for inner S?rung mattresses, i.naulatillg pads 

~or the buildiDg induatry, rubberized coir for the auto­

mobile a.zxi upholstery industries, brushe~ and brooms, 

rishing ne~• and bag3. 

Charts I and II below show the different methods of fibr~ 

e.xtraction a.nd the end products obtainable from cc ir fibre. 



THE :.!OST EF.:::::::cr=~T '.~'.C"THOD ?C:{ c0::1. 
----~--

Raw ~ }faterials 

Cocoput-husks 
CRCSHI~-iG P~CCESS 

Husks are requmred to be properly 
crushed before they are put tnrough 

the defibering machine. 

·~ 
SOFTENI~G P~OCESS 

Soaking in water for 2 to 7 days, 
according to condition. 

~ 
DEF·IBERING PROCESS 

Crushed husks are to be put through 
a defibering machine for carding out 
and automatica~ly separating into 
standard bristles, short fibee3 and 
coir-dusts. 

STANDARD BRISTLES 

Long fibres (25%) 

SHORT FIBRES 
:t corn Dl"STS 

~ 
FOR DIRECT EXPORT AXD 
FOR ~FACTh"RING INTO 
SECONDARY PRO:OVCTS FOR 
L"iTERNAL CO NSW!.FTION. 

Short fibres other than Foreign matters other than 
standard and coir-dusts. stani.ard and shcrt fi.bres. 

:l (25~-0_) ________ (50%) 

MATERIALS FOR RL~BERIZED 
CUSHION MATERIALS AND FOR 
~'!TRESS MAT.ERI.ALS ETC. 

MATERIALS FOR PRf.SS.C.:D 
HARD BOAEDS • 

Remarks: Percentages of yield specified are average figures. In some 
countries are more an:i while others are less. 



I 
HriHtle 

I 
llr\ i llG 

PWlCESS1 NG OF com Fl 11m.: OllTA lNJ•;]) BY Till< Ml•,CllANJCAL 
l•:xrnACTJON METllUD 

( De f i h P r l nt; or 1J o c o r t i c a t. l o u ) 

coco lflJSJ\S (cr._"11 or Dry) 

I 
Crusl1ing 

I 
Soaking(~ to 7 days) ------I 

Def'iberl11~ Decorticator 

I 
.Hat tress fibre & pith 

Sievi11g 

I 
I 

fibre & pith Pith 

' 
.Mlxed fibre 

Carding land cleanin~ 
I 

nrxing 
I 

C" '.,d' J J 

~-- Short 
Cluan 
Clean 

th~ough Turho----dus t 
f'itire llackling 

T 
Fla.Jing for Lile Mark(~l do111•8llc 

~ 
Drying 

1~r<YI ing 

,Jllint<lfor export 

I I, 
NA~kYfni Dal ling 

Curled Hupe 

l(t> ~pool ).or export 

I 
CurlJng 

I 
Twisted coir or Rope 

Hespoollng the Lallot 

I 
Export f'or RubLerized colr 
cuahlona Industry 

or nverseaH 

Ilse ln lrnitur<' 
making of' yar11 

stui'fin 1; 01' 

r 

,,, 
I • 



Collection of ~u~s 

I 
~e..hu sking 

I 
Transpprt to Factory 

I 
I CTsbiug 

SolUcing 

I 
De!ibering~~~~~~~~~~~~~~~~~~--- ~ir Pi th or lli st 

Mattress Fibre Bristle Fibre (For :further processing 
details see Chart II) 

Sieving 8.!l.d Turbo Cleening~~~~~~~~~~~~~~~ort Fibre and Dast 

~ 
Bailing 

Transport to domestic Conl!llmption 
Or oversea export 



STA~.;:DARD 3RISTLl __ ___.,_ 

(25~) 

SHORT FI3RES ------1 
(2576} 

COIR DUSTS------­
~5~) 

Various sizes. 

r'""T' \ •T 

~ .. · .......... 

ROLL TAPESTR:CS f8"'7_ :::o-o~IDO~S A..:;:;:; STAI?.S S tc. 

BRC0~1S, KITC~--:E~ OR DEC~ .\.YD CTl-E:'.i. 3R\:S£:ES e :c. 

HIGH CLASS i-!ATI'S FOR AUTOMOBIL2SJ.:'.'l) :-iOMES 

HIGH CLASS RU"B!::ZRISED CUSHICN !v!ATERL\.LS FG"?l. 
ACTOHOBILES A.SD FUR..:ITTCIB Etc. 

FOR ~1ATERIAL USI::D IX 3ASIC w-:::AVI~G .A5 ccs:-no~ 
OF HIGH CLASS wr~sz~ TA?£ST~.IES. 

co:-!!-:ON Cli"SHIOX .MATSRIAL FC?.. CHE.AI) 
~TTRESSES A~ Fl:"R~;ITTJRES Etc. 

DIRECT RAW ~!ATERIALS FOR ,HIGH CLASS 
~li13BERIZED Cl7SHION" ~:ATERIAL Etc. 

RA·~ MATERIALS ro-q PRESS2D nARD BOA..'WS Etc. 

DIRECT - R.AW-MATERLU-3 FO? PRE53ED HAr<l:l 
BOARDS Etc. 

Remarks: Percentages of yield specified are average figur~s. In 
some countries are more and while others are less. 



WORLD TRADE I~ COIR AXD COIR PRODUCTS: 

It will be observed from Appendix Ns 1.1 that ~he 

tvtal world production of coir fibre is 299, 000 ton.s. 

India produces 15j.oJO tons (51.86%) Sri Lanka 115,000 

tons (38.47~) and all other cowitries accounting for 

the bal.ance of 29,000 tons (9.67%)• India and Sri Lanka 

happen to be the two largest producer!! of coir fibre, 

in the world accounting for 90~ of world's coir 

production. 

Of the above India's production is confined mainly 

to white fibre or yarn extracted from green husks while 

production in Sri Lanka and other countries is confined 

to coir fibre (brown fibre). 

In the producing countries, traditional methods are 

followed for coir production whereas importing countries 

possess advanced technologies to produce sophisticated 

coir products from imported yarn {whice fibre) and coir 

(brown fibre). 

In the producing countries, coir industry is raw 

material and labour intensive and is a source of employ­

ment and income ~- in the relat ~ely backward regions of 

the countries. In India 500,000 persons are directly 

engaged in coir ~ibre pr~duction and another one million 

persons are dependent on it. In Sri Lanka coir indus~ry 

provides employment to nearly J0,000 persons. 

Coir indus:::-y ha5 developed as a small scale sector 

industry in Sri Lanka and India and has a wide base. In 

India on the we9tern coast of South India over 2,000 

industrial units are engaged in white fibre processing. 

In Sri Lanka in a relatively small sector of 6,000 sq. 

milee over 621 fibre IIdlls are operating as small. scale 

industries producing brown fibre. 



Tne princi~al export of India is coir yarn and that o~ 

3ri Lanka is coir fibre either as bristle, rnattres~ or 

twisted fibre. Statements showing ex:-.orts of these 

t· .. o products from produci~ig countries are given in 

appendix XS 1.2 ~S 1.3. 

Europe;: . is the main out:let for coir ar.d coir 

products. Nearly 75 per cent of the total experts of 

coir and coir products are directed towards Europe. 

P~ODCCT PATTER.~ I~ PRODUCJ;~~~ COU~'T~IES. 

In the year 1977-78 !ndia produce~ 146,500 tons 

of white fibre (yarn fibre) and 19,oco tons of brown fibre. 

~ri Lanka prouuced 102,900 tons of brown fibre in 

the year 1978 and exported 90,000 tons in the forms of 

mattress fibre, bristle fibre, twisted fibre yarn. The 

coir fibre exports of Sri Lanka by prodtt cts and by desti­

nations are given in appendix ~S 1.4 and NS 1.5. 

C OTR D1PORTING COtT~"'TRIES • 

The main importing countries for coir fibre 

and c oir product a aI·e in Europe: ( i) Federal Republic of 

Germany; (ii) United Kingdom; (iii) France: ~} Netherlands 

and (v) Italy; in Asia: (i) Japan (ii) Australia (iii) 

United States of America. The trends ~f ~mports by these 

countries over the period 1960-77 are given in appendices ~S 

1 .6 to 1.9. Supplementary p~oduct wise statistics of 

imports by European countr:i.es are given in appendices )iS 

h • 1 to NS 6 • 5. 

3ristle fibr9 is used by the brush making industry 

in Germany and Japan. In U.K. and in VSA mattress fibr~ is 

imported in bales and used in beddin.g industry. 
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Germany, Japan and Italy use imported twis~ed fibre 

or curled coir f~r rubberized coir manufacture especially 

for T. '1e au"tomobile ind..istry for seat cushioning. 

In U.S.A. a small quantity of door mats and mattings 

imported from India is utilised in the consumer market. 

TREN'"DS A~"D FORECASTS: 

Supply, demand and trade projections through 1985 

by FAO lndicates the basic world demand for coir fibre 

would be in the region of 140,000 tons {Appendices NS 1.10) 

Corresponding demand for yarn and manufactures has been 

estimated at 150,000 tons. Alte~native estimates with 

different assttmptions ror a fall in the price of coir 

place the demand for fibres at 100,000 tons and yarn 

and manuf'acture at 11J,000 tons. Under the basic a.s:sump"'.'·­

tion an increase in the import demand hes been anticipated 

to the extent of 25~ over the actual..- · for 1976. 

Competition from synthetic substitues had an impact 

on co:ir products exports to Europe and Japan. Steep 

increases in crude prices in the recent past has, however, 

ma~e synthetic products more expensivee C6ir fibre has, 

therefore, come to occupy its former position in the 

world fibre market. 

The FOB prices realised by India and Japan for twisted 

fibre and other fibr~ products for its exports to Japan, 

USA, l''ederal Republic of' Germany and other couni;ries show 

an upward movement (Appendices NS 1.11 and NS 1.12). 

It confirms the view that coir fibre would continue to 

enjoy increased demand in the future. 

Analysis of imports of coir fibre and coir products 

(Apperxiix NS 1.9) would also show that the demand in the 



new markets in other than traditional importing countries 

like Germany register a gradual increase. Hence it would 

be fruit:f'ul to carefully nurture these markets besides 

taking efforts to steps up the off take in traditional 

markets. Sri Lanka an:i India enjoy a long established 

export market ~ctr their coir and coir products in Europe, 

Japan a.nd UoS.A. At present Japan imports annually about 

12,000 Mr of coir fibre yarn and coir products. 

Imports of .Tap an from Sri Lanka are around J, 000 ton.5 

of twisted fibre, J,800 tons of bristle fibre and 1,000 

tons of baled mattress fibre. Sri Lanka has established 

a stable market for its coir products in Japan for the 

past several decades. It vil..l, therefore, be necessary 

for Indonesia to penetrate aggressively into Japan to 

secure a share of Sri Lanka's exports to Japan. (Details 

in appendix ~S 1.13) 

A new exporter like Iudonesia will have a low net 

realisation if freight is great~r as is the case with 

European markets. Appendices NS 1.13 and NS 1.14 give 

the current shipping freights for coir fibr~ and co~r 

fibre products to Europe, JaIJS.n, U.S.A. and Australia 

from Sri Lanka and Indonesian ports respectively. 

1he shipping freight rates is a serious disadvantage 

for Indones:ian Exports, coir fibre being a low priced 

commodity.. Baled coir fibre fetches US $ 140 a ton FOB 

Sri- Lanka and rreigbt from Sri Lanka to Europe is US 

$ 54.79 per CBM or US$ 109.58 per ton. The total C & F 

cost of baled fibre comes to US$ 249053 for European 

importer. 

For the same commodity the freight rate to Europe 

from Indonesian ports in US $ ?.64. 56 and US $ 309. 56 /ton 

from ,Jakarta anrl ~iorth Sulawesi ports r qspectively. 

Assuming FOB prices of baled fibre are same, the freight 

element fromindonesian ports alone is more than the CIF, 
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cos-c o:f fibre f~r the European impor~er to get the supply 

fro!ll Indonesia. Hence exports of cair produc~s "to .::urope 

:from Indonesia is unthinkable. This anomaly was brougnt 

to the notica of the Indonesian Government and Shipping 

Conference Secretarj:a t. 

I:f coir fibre is processed into curled coir, it 

:fetches a higher value (USS 260). Freight is calculated 

?n the volume :for coir :fibre in bales but by veig.1-c 

for twisted :fibre. It i~ hence necessary to reduce the 

volume for exporting fibre to get advantageous freight 

rate and keep the sa~e price of the product competitive. 

To achieve this, coir :fibre is usually hydraulically 

pressed by a high power baling~ machine to a density 

o:f 500 kg. per cubic mP-tre, so that one ton o:f fibre 

van be compressed in 2 cbmvolume. Packing in bales is 

an auxilary operation to keep shipping freight low by 

reducing the volume. It does not a~d value to the product. 

The cost of a high power balling machine is over US 

$JOO,OOO/-. This press can handle 10-15 bales an hour 

or 100-150 tons ~ibre per day. Installation of such 

high priced balling machine in Indonesia for the e.xpected 

low export volume of 700/1000 tor..s :fibre per year to 

Japan and nearby countries is highly uneconomical. 

Hence iru5tead of .shipping fibre in bales, it should be 

processed into twisted or curled coir and so exported 

t.> get a better return and bie fairly priced. Twisted fibre 

can be classified for freigh~ on weight basis. 

At pre.sent ehi.t-ping freight from Sri Lanka to Japan 

for baled fibre is US 41 • 51 /cbm. or US $ 83. 02/ton. 

For the same commodity the freight from Indonesia ports 

is Us$ 48.j4/cbm or US$ 97.08/ton. 

Several discussions on thig shipping freight, were 

held wi·i;h shipping companies ana shipping conference 

~ecretariat in Jakarta as well as the De?artment of Sea 
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~ransportation. It was pointed cut to the Secretari~t 

and rn~mber companies that t~e freight rates to Japan 

should be lower than those from Sri Lan~a as Indonesia~ 

ports are in nearer. ~~e present hi~~er rates are no~ 

supportable logically or ot~erwise. ~ow there is no 

cla~sification for twisted fibre in fre;ght tarif: l~Bt 

of export c cmn:odi ties from Ina ones ia. There i:! a.ls o 

need for premotional freight rates for coir fibre. 

Freight for twistec fi~re from Sri Lan~a to Japan is now 

US $ 73 .26 per 1000 kgs. This should be the guideline 

for fixation of freight on twisted fibre to be exported 

from Indonesia to Japan. Tile need for promotional 

freight rates comparable with Sri Lanka's shipping 

freight was stressed. A. rate of US$ 60/1000 kgs 

would be supportable, from ~orth Sulawesi to Japan. 

Conference vesseJi come only if load offered for a 

shipment is over j,000 ton.e at a time. This is not 

poesi~le as quantity to be exported will •ot be of that 

volume. T~is matt.~ was discussed at length with 

shipping conference members, Conference Secretariat 

in Jakarta and Department of Sea Transportation in 

Jakarta and ~anado. 

It was suggested that loads of even less than 

500 tons can be trall!!hipped fr-:>m Betur.1.g harbour in 

~orth Sulawesi to Ten~to port in North Maluku which is 

very near to Betung for further transport to Ja~an by lr,g 

carrying tramp vessels, as Japan regularly imports timber 

logs through this port. It was explained that twisted 

fibre is packed in open circular coils and does not need 

any special protective space in the vessel, as itwould 

not get affected by exposure or moisture and it can be 

conveniently accommodated with log ~onsignments. The 

freight rate to Japan fo!' twisted fibre including t ranship­

me~t charges at Tenato wa~ worked out to appr0xi~ate!y 

USS 66 aton. Thi3 i!J afavourable development for export 

------~·-___..____ __ J 



of twisted fibre from Sorth 3ula~esi to Jaoan ~s freigh~ 

for tr.isred fibre from 3ri · .:..anka to Ja;ian is ~.::;iher ac; 

CS :;i 7;..26/ton. 

A fellow uu of the ac[ion alreaay intiated wit~ 

the Shii;)ping Conference 3e ere~ aria t and .Jepartmen -c of 

Sea Transportation would result in the total re'iloval 

of this frei$flt constraint and enable smooth develop­

ment for export trade of coir fibre from ~orth Sulawesi 

to Jap~~. Japan is presently importing armually J,200 tons 

of twisted fibre frow Sri Lanka. To start with Indonesia 

can e.xpect to get 20 to 25~ of Japan's presenr imports 

of ~wLsted fibre, say 700 tons a year and this can be 

built upto 1,200 tons per year on the next few years. 



DCMESTIC MARKE'I' IN I~1)0NESI.A FOR COIR FIBRE PRODCCTS. 

There is immense scope ~or utili~ation of ~oir fibre 

products in ~he following sectors which ran be immediately 

explo1tea. 

AUTOMOBILE ~5SE.MBLy I~1)USTRY. 

There are 19 automobile assembly units in Indonesia 

importing various brands of 4 wheeler vehicles from 

Japan and Europe received in C.K.D. condition and 

assembled in Indonesia. Present ?ro<luction of 4 wheeler 

automobiles has exceeded 100,000 units a year. The 

production of 4 wheeler vehicles since 1975 through 

1978 is given below: 

Year Commercial Jeeps Sedan Total 
vehicles 

1975 45022 J081 30770 78873 

1976 44517 6759 24298 75574 • 
1977 74333 6049 12853 93235 

1978 84191 9103 15373 108667 

According to Decree J07 issued by the Ministry of Indus~ry 

on August J, 1976 automobile assemblers in Indoneeia sho 11ld 

ensure that before 1980, certain specified parts of 

automobiles should be of indigenous manufacture. Seat 

cushion assemblies presently being impo~~ed as part of 

~utomobiles is une of them. On November 8, 1979 Govern­

ment hav~ again notified through order SK 168 that tbe 

enforcement of the above policy would be done imm~diately. 

Hence automobile a~sembly industry presently importing 

theee part of aut:omobil~s are iimnedia.te prospects and can 



~e ~ade tu utilise localiy ?reduced ~ubberized coir seat 

cushions for their requiremen~ to comply with the above. 

One vehicle requires 4 kg of rubberized coir for 

seat cushioning. To cater t0 the requirements of 75~ of 

current annual 4 wheeler production, JOO tons of rubberized 

coir cushion:t have to be manufactured loca.l.ly in L.'1.donesia. 

EUS BODY BUILDING .r.IDuSTRY: 

Over J0,000 buses are plying in J.ndonesia as per 

1977-78 statistics. Most of these buses are without 

cushions. In addition to the existing buses, to keep 

pace with the Government's pro.gramme to develop infra­

structure road transportation faci1ities, ~he number of 

buses is e«pected to increase at the rate of 1000 

buses annually. Governmenti":S'·~keento provide increased 

passenger amenities providing cushions in buses. So 

bus body bui1di.ng industry is another immediate outlet 

for consuming rubber1zed coir cushions as rubberized coir is 

cheaper and more durable than other expensive cushioning material~ 

like foam rubber. One bus with a seating capacity 0£ 40 

passenger~ need 160 kg of rubberized co:ir cu~hioning. Every 

1000 buses vouid need additional 160 tous of rubberised 

coir annual.ly. The demand from this sector cou.ld be 

placed at 240 ton~ a year. 

MIDDLE I~COME GROUP POPt•LATION: FURNITT.J~ I~GST-:1Y 

HOTELS, CI~'EMA, OFFICES ETC. 

This market can consume easil1 500 tons of 

rubberized coir mattresses, furniture cushion.s, upholste~T 

cushions for cinema theatres a.~d various offices. ~uoberizec 

coir material is airy, hygienic and resillent. For -crooical 

c0untrie~ it is a very econom~c and duraole gubsti~u~e for 

foam rubber. Offering ruboerized co.:..r ;:iroduc-cs at 60",; ot~ foao 
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rubber prices, India and Sri Lanka have developed S 

~~bberized coir factories (6 in India and 2 in Sri Lanka) 

catering to middle inco~e group people, cinema theatre, 

railways and transport industry to ~he extent of 6000 

tons of products a year~ 

A standard rubber foam mattress costs Rp.50,000 (GS 

$ 80) in I.c.doc.esia. A rubberized coir mattress of ~am.e 

size also can be produced and sold for Rp.25,000 (us 
$ 40) i.e. at 5~ of a foam rubber mattress cost. 

Out of' 1 J9 million pop1.1.lation in Indonesia nearly 

150,000 households are in the income group of Rp.75,000-

150,000 per month, or US$ 120-240 per month. According 

to statistics 1~ of the income goes for misscellaneous 

serv~ces an:i comfort material~. Beddi.ng and furniture 

cu~hi.on.9 come under thi.!1 category. An annual sale of 

25,000 mattresses (250 tons), furniture cuahions for 

cinemas, hotel industry which a re developing fast 

(con.sum.iD.g ~50! tons) are foreseeable. Besides the above, 

industrial uses for air£ilters for air conditioners, 

acoustic in.9ulation for theatre and autitoria a=e 

possible vith rubberized coir. In India these applica­

tions have grown cansiderably in the past 10 years. In 

Indonesia too scope for similar development of various 

hous6~old and industrial use~ exists. 

The immediate demand for rubberized coir in Indonesia 

can b~ estimated at around 1000 tons a year. A medium 

scale factory producing one ton per shift and 900 tons 

for J shifts of JOO working days should be established 

to meet this demand in Java utilising easy availability of co~r anc 

" rubber and proximity to consumer points. 

F..A..'-."'DICR.AF'TS ITEMS: 

Besides sophisticated industrial products like rubber­

~zed coir products, handicraft products developed from 



coir fibre will have a good local market in Indonesia. 

Coir bags, ropes, door ma.ts, carnage and brushes come in 

use in daily home life. These are presently impor~ed o~ 

rrflon and plastic materials. In India and Sri Lanka 

the above uses of coir are fu.lly developed from local1y 

produced coir fibre and secondary processing of same. 

In IndoneDia too, by introducing the uses to the consumers, 

vast scope for producing coir fibre from wasted coconut 

husks and developing intermediate and end products 

exists and this can be further easiiy developed • 

.At present the copra community is pure has in g second 

haDd bags at Rp.JS0-400 per bag (US $ o.64) for packing 

and transporting copra. These hessian bags can be replaced 

by coir bags, lJy producing fibre from coconut husks with 

simple husks decorticating machines, and man.ually spinning 

of the fibre into yarn and weaving into bags. A coir bag 

of size 42" x 27" to hold 50 kg copra can be produced at 

a cost of Rp.250 much cheaper than the present cost of a 

second hand hessian bag purchased at Rp.400. So copra 

producers can profitably utilise husks and produce bags 

and save their outlay on hessian bags. They can also 

market the bags to other sections utilising the scope 

existing for similar packing especially to pa~k vegetables 

like sweet potato, cabbage, cassava etc. Over 15~.000 

tons of these vegetables are produced and traded in at 

Sulawesi. 

For the copra industry in Sulawesi -ilone £',cir p,rodticing ( J96. Out-' 

tons a year) for packing purposes 24,000 tons of fibre 

are required and this can be produced. One ton of copra 

would require 20 bags capable of holding 50 kg copra. 

Even if a bag is cycleCl .5 times, annual requ.ir~"lents 

would be 16 million bags. Thia justifies the establish-

ment of P!"Oduction capacity to produce 24, 000 tons of 

co ir f'ibre annually in Sulawesi. 
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This can be taken care of by the small scale sector. 

In India and Sri Lanka development 0f coir fibre commenced 

at the very coconut production centres and through the 

small scale industry grew to a nation wide magnitude. 

In India domestic consumption of coir products in various 

handicraft applications exceeds 1,00,000 to~s a year, 

generating employment for 1.5 million persons. 

In Indonesia too, coir fibre production should 

get established right at coconut producing countries 

involving coconut growers and copra producers. Husks will 

not be ~asted and discarded as their utilisation is ea~y 

and bringe wealth. With the vast scope for domestic utili­

sation of handicraft products, the coir in Indonesia can 

be utilised profitably. 

To start with each province in Sulawesi can set 

up one or two pilot small scale industrial units in the 

coconut producing regions. Polmas in South Sulawesi 

~oeo and Luwuk in Central Sulawesi Gorontalo Minahasa 

regencies in North Sulawesi. 5 prospective entrepre-

ne~re have been identified for this (please see the 

appendix for namee and addresses~. On my explaining 

the simplicity of production, the use of coir fibre 

and the marketing scope they are keen to set up small 

industries in their own copra production centre immediately. 

The added advantage for these fi"9'e prospects is they 

get whit~ coconuts delivered at their copra ki.lns for 

dehusking for copra production. Husks are obtained 

free of cost, ne part of the whole coconuts. No 

collec~ion and transportation charges are also incurred. 

To them the entire raw material husk is free and 

sale proceeds of fibre from these husks are 

added income. These 5 prospects are ready to set l1p 

5 units capable of producing 250 tons of coir fibre 

per unit utilising 7,000 husks a day and produce various 

handicrafts items, using automatic decorticating machines 



for fibre extrac~ion and employing simple wooden 3pinning 

wheels :for yarn making and weaving ~he yarn into bags 

wi~h locally made wooden looms employing 10cal unskilled 

agricul.tural labour available in plenty. 

In India the small scale mechanised coir and handi-

craf't product devel(pmant have made phenomenal headway 

ill the last 6 years starting from 4 units to 400. In 

Sri Lanka t~ere are 620 fibre mi.l.1s in a limited region• 

I am eon:fident that setting up of :five pilot coir fibre 

and products production units in di:f':feren't: regions o:f 

Sul.awesi woul.d simiiarly bring in !he nex't: :five years 3imilar 

growth and d~velopment of the industry. 

The product pattern and size or pilot pla.n't:s 

recommended ~or Indonesia are given in the charts 

attached. 



-.7 .... - .., I"' n, :---' :;'T-:- ·...::­
~~\,.,I J. "'\.,/~ ..... ....---

ana.11 Scale Sector (5 l:ni ta) 

Soc th Sllawesi 

Gorontalo - ~forth Sila·•osi 

Hinahasa - ~orth 9llawesi 

l) ~~ :UTSRI\LS: 10.5 million Eilsks per year 

2) FROCESSD'G: Production o! fibre ri th 

automatic llecorticating 

Machine and Ma.mJal processing 

for Handicra!ts - items. 

3) A..~ • .U. FP....GDGCTI ON i 1250/MT co ix 

4) PRCZCCTS: 1) Ba.gs 

2) Bop es 

3) »eer mats 

4) .Bras.hes 

_,. --.- .... .....--.. ..... 
--~-..::: ........ ;... 

~·.!.edilll:l 5:ca.:.e 3ec"tor :_"'ni t3 

(Hina.hasa) 

~c=th oSJla"Wesi 

Ra."W ~terials 12 million 
cocom11; bus.ks/year 

Fibre ex"traction de!ibering 

process and Spinning and 

Olrling by Ulrli:lg Machines. 

1200 tons tvisted fibre. 

5) Ba.ndicra.tts items 1) 500 tons for 2) 700 to~s for 

5) ~! .l'ii,K .• .:. T D."G : 1) Copra commun.i ty 
domestic market. eZ?ort. 

2) Vegetable producers 

3) H<De needs for entire 

l.ndonesia 
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1. .::.aw }~aterials: l) 500 tons t1f'i.steci fibre - i.-Of'ally from Xortb 3ulailesi 

+ 

2) 400 tons - 60~ ~ Late% lbbber - Locally available 

... 

3) 150 toll8 - lb bber chemical3 

2. Prucessing - Bu.bberizing 

3. Ammal production - 900 tons finished goods 

'4. Prodncta 

s. Market~ 

1) Jntom.obile seat cushions 

2) .&u seat cushioning 

3) Beddillg 

4) lib rn.i ture en ahioning 

5) ilr fil t.ers 

1) 300 urns - For automobile Assembling Industry of 75,000 vehicles 

2) 240 toll8 - ihs body indastr; (1,500 txises/year) 

3) 250 to;is - Pieddings (25,0CO Beds) 

4) 2b0 tons - Ebrnitnre cosLion and Upholstery blazW:et 

5) 30 tons - Industrial products like ~ir Filt.:!rs. 
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:::uio.c.esia i~ second. la.:~s"t ?rQducer 0£ coconu"ts .::...:i 

~!l• vorld. Ita •rml'al ou"t?U~ i.s j2:5.5 Jlill.ion tlll"t3. Har_.:ig 

more th.an 2,!:~ o-£ t.b..i.s produced i=i. Yar"th Su.laves~, 

~Qr't!:I. Su.lavesi p~~des i:A.'1le:C..Se qu.an~i"ties ot coconut 

buab tor productj.on o~ coi: !'ibr11 and 1.9 :noet slti ta::::l.a 

tor aet"ti.:l.g a-p. ot pilot co:!.: :t'ibre ~cessi;ig ill.durtrl•~. 

Totu area ot cocollllt cultivati.on in Sil.awesi i.3 4,58,49.5 ha. 

and. copra. production ~ ot t~• ~•r o:t' J96,000 tol:l3 p1r 

year. 

N'early .5~ ot the coconuts 8.r!! canatlmw..i. a.s t;:11sh !112-ts 

'!or t"aoci. '!'!le _ca.lance qTJAn"t::i ty comes tor l'!Q)lr& produc-::ion. 

i.,,300 m:rt.s y"ia.ld one _ton col'~• ·Th.e b.usks lat't OT•r a.t'ter 

production o:t' copra aDCl &Tai.lab.le &~ the k:!.l.n n te to?"2 

the !'11ady a.Di i.Jlmecliat• rav_.:m1:•rla.l so~• t~r t'ib~ 

Productiwn v:i::!:l.out" th• co1lection. a.::d tr&nal'or-tation c::oe"ts. 

J.bou~ 1 ,800 :Jd..l.l:ion husb artt ~adily &TUJ..ab.le pe:- sn:mm in ld..in. 

S~':e alone ·::1r fibr9 a%°tr9.Ction. in Sai..v. '. &J..one. 

On tht!t im.l.V.na.l standard tha1: one ton. o:t' f±br~ can 

ce obtai;ied t'=-oat tO?OOO b.uab,. the t'ibr9 potent~ ill 

Sulavesi i~ 180,000 tou. azmna1i7. T!l• a1ze a..:xi the 

:r1bre con'tent 1.:I Su.l.awel'i husks a..-s la:g9r than o~ I.:tdia.~ 

Ma.J.ays:i& , T!lai.l and alld Sri I...a niat .. A.Terv.gtt b.ualic ·"'1'! .igha 

4,o g'!a· :i.:1 Sa.la.-si Yh..1.le .1.:l Tnd~a it :!..:l J40 ~' J:20 gma. :.;i 

Ma.l.aysia uJd. T.haihnd and 4.20 gma i:n Srl t-anka. I:l. 

sa.l.a ... a.1 8, 000 to 8, ?OO huatka would yi.e.ld on. ton 1'i b~. 

On tb.i.s l:uui5 the coi..r tib~ pote:o.1::!.a.l :iJl So.lav~9i can 

be ea.si~y es~i!aated at 200,CCO ton9 a year. 'nle p-ropoaed 

:ned:!.um sea.le i:ldustry to pro<iuce 1 ,200 M'1' o-£ t..na~ed 

!ibr~ pe:" umnm vou.ld ~qmr'! 1, 4CO 1:0.Il!I o~ :. rav co:!.= 

!'ibT1! _ tllov:i.n.g' 10"!1 p~c:eas ~~age. ~i.:s quall't1~ ca...~ 

be E1.x-:rac"tad i'T1Jm 12 lli.l.:ion. huak.!. ~ ~e .sma.1.l. ~ca.1.e 

i.;;dnstries eaci:l produci.;lg 2~0 ~ o~ ~~br• p4~ y~a: 

vouJ.c -;::rroduce 1 , 2 ~o t o.o.s ~t :-av co~. I.n se t-:i.:i g U? 

~b.• p:..lot tllli ~~ :iA tb.e :ned:i.um sca.l.e az.d, .sma..LL sea.le ::~o::-



CONSTRAIYTS IN HL"SK COLLECTION ASD T'.i.A:-iSPORT AND HOW 

THEY CA....'i BE OVERCOME. 

In most places~ aGcess to the interior coconut 

plantation especial.ly in North and Cen~ral Sulawesi 

with no good infrastructure and road transportation 

facilities is by bullock or ho~e Catt only. Almost 

all the coconut growers have their own horse or 

bullock carts driven by family members for transport 

of coconuts to the copra killl or t~ the copra market. 

Copra producers purchase whole coconuts delivered 

in cart loads at kiln .!Ii te where the nuts are p.:. 1 - d 

up and dehusked for copra production. Since whole 

nuts are purchased, and dehuskillg takes place at the 

kiln site, no separate costs for husk collection and 

transportation has to be incurred if the fibre produc­

tion industry is set up at the same spot where coconuts 

are delivered. It will hence be profitable if fibre 

production is integrated with copra production. 

According to copra producers collec~ion and trans­

portation charges at present should be taken at Rp.500 

to Rp.1,000 per 2,000 nuts or husks for delivery from 

distances upto 15 kilometers. 

At present the luggage box in th~ bullock cart is 

( J cbm) in Sulawesi and bolds onl.y 400 husk.9. In IruU.a 

and Sri Lanka, the carts have a long·i tudinal base of 

10 ft. long 4 ft.wide with angaie side supports of 

12 chm. to hold upto 2,000 husks and these are easily 

transported by buJ.lock carts. 

Whe~ this design was explallned, it received enthusi­

astic response from the coconut producers in Sulawesi 

since this modification in the existing bullock carts 

would result in larger tra.D1'port capacity and reduce 
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are available free of cost. Yet to provide incentive to 

farmer a price of 1 Rp/husk may be offered. The entire 

cast of 22.5 ~illion husks utilised in these pilot 

?rojects would add US$ '6 .')00 per annum income ~o t_he 

farmer. 

For the setting up of small scale units, areas where 

annual. coconut production exceed 4 million have to be 

selected. The fibre pilot plants in the smal~ scale 

sector for liihich entrepreneurs have already been identi­

fied ill this field study have assured supply of husks to 

meet their annual requirements viz. 2.1 million husks 

per unit. 

For the medium scale industry, the many regions in 

North Minahasa district (i} Manado -Bitung (ii) Amurang 

area in Minahaea {iii} Gorontalo (iv) Bolaang Mongandow 

offer plentiful. supply of coconut husk~ ~ram 20 to 50 

million husks annuallyo In Manado Bitung highway, the 

United Tina Coconut Industry at Air Madidi is daily 

receiving 150,000 nuts for manufacture of dessiccated 

coconut. During the field visit, the firm expressed 

its keen.!less to set up coir fibre production as integrated 

with their present production of dessiccated coconut, 

and shell charcoal. They get the coconuts delivered by 

truck daily from distance upto 50 kilo metres. The 

freight by truck for nut is 1 D.p. 40,000 husks per day 

is required for the medium scale fibre production unit 

to produce 1,200 ~rr of twisted fibre annually. They are 

getting four times supply of this quantity for their 

dessiccated coconut production. 

RAW ~UTERIAL.S: 

Coconut husks for the five small scale pilot 

units and the medium ecale industry are ~ully assured 
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with free or economic delivery at factory site. 

The raw mateira.ls required in the manufacture of 

r~bberized coir products are (i) coir fibre and (ii) 

natural rubber latex. '!'he availability of coir has 

been elaborately discuesed and shown above. 

NATURAL RUBBER LA.TEX: 

For production of 900 MT of rubberised coir, 500 tons 

twisted fihre and 450 MT or centrifuged latex with 60~ 

dry rubber content are needed along with rubber chemicals. 

500 MI' of twisted coir can be obtain~d out of the produc­

tion of the North Sulawes~ medium sea.le induetrial unit 

and 450 to?l.9 of centrifuge:ilatex can be easii•y obtained 

from the enornioua quantity of rubber produced in Sumetra 

and Java. Indonesian average annual rubber production 

is 880,000 tons. Nearly 800,000 tons of ..rubber is annually 

exported. Only about 4~ of the total production of 

880,000 tons •i5centrifuged latex with 60% dry rubber 

content. This is used for manufacture of foam rubber etc. 

Two state undertakings at Bogor near Jakarta in Java 

produce 4,500 tons o~ centrif'uged latex to International. 

standards. Out of this, the 450 tons required by the 

proposed rubberized coir manufacturing unit can be easily 

obtained in Java itself. The present price of 60% DRC 

latex is competitiv&ly US$ 1.08/litre. 

RUBBER CHEMICALS used in the compot!lD.ding of latex for 

use in rubberized coir manufacture are accelerators, 

antioxidants, dispersing agents, ~ tattlieers, wetting 

agents and include sulphur, zinc oxide, pottassium 

hydroxide and kaolin. Iteme like kaolin are locally 

obtainabie and other chemicals ar~ generallv imported 

by all rubberized products manufacture~s. The value 

of chemicals requir~<l will be 1/6th ofthe cost of latex. 



O'I'HER A.CXIURY I~""PCTS : 

1 • P0'1¥""ER: Indonesia produces its own petroleum products. 

Diesel oil is supplied by the state entreprise (PERTA.MI~) 

and is ava..i..lable ·~ Rp.JS/litre or C"S $ 56.00 per Kilolit:-e. 

Most of the Industries opt to em-tJloy their O"Wll diesel 

generating sets to produce power in view of cheaper and 

plentiful avai!ability of diesel. In the M3nado-BitW1g 

area two large factories, one. producing coconut oil 

employing 600 persons is operating J shifts and another 

producing dessiccated coconut P.mploying 500 persons 

also covering J shifts~ have their own generator 

sets though state electricity is available, this being 

cheaper and more dependable. Cost of power generation 

works out to US$ O.OJ/K'WH with diesel generator, while 

state electricity supply listed under various tariff 

comes to about US$ 0.06 KWH. 

2. FURNACE OIL for boiler for steam gene~ation is easily 

available at US$ 48/kilolitre. 

J. WATER requirements for fibre prcrluction factory: 

Plenty of water is available from ground sources throughout 

Sulawesi. Daily requirements for the coir processing 

factory wou.ld be 4000 gallons and this can be easily met 

by installing a pumpset. Annual requirements of raw 

materials for North Sulawesi coir processing factory 

are given in Appendices NS 5, 1. and Java rubberized coir 

unit in Appendices J S. 1 • 

' 



Seve.ral coconut prociucinz ~gians in Soutii~ c~ni:r:tl and Xor"th Snlavio~i 

?rovi...nces were visited. ~ s'tUdy of the e~3till.g conditions of coconn~ product~on7 

iDir~tr.le'tllre, road ~ansport facilities, availability o! man power, skills, 

!acil~ties for machine proaaction and :nain"tellallce, accessibility to inarketi.ng 

points '48 made. Port :facilities in Ujung Panaang (Capital o! .;Xiuth Sulawesi), 

Dongalla, Poeo and lJlw.k harboars in Ce.ntral 5.ilawesi as well as those in the 

~ortb. ::Ulaweai porta o! Elltanda.ug, Garf\Dtalo and Bi. tw:i& vera vi•i ted a.nd su.myed 

vitb. a view to aaaeaa the poHibility !or uporti.ng coi."'° prodllct.a through these ' 

!~ the atady. 

South 
Salawesi 

Amm.al Capra Production 
(tom) 

67,862 

Fibre Potential (in 1000 Wn8) 33,931 

In:t.raa"b:uctzuoe 

Umd. transportation 
!acilitiH 

A.ccesaibility to Ebsk 
proc:arement · 

.Poor 

By ballock and 
Hane Carta 

?ort !acili ti as !or u:port Ujung Pand~ 
major port visited 
by oceim go~ 
nasels. Other 
porta have only 
i.ute.r-isl 4lld tra..!fic 
U ~ Pandaog is 

'•ater 

!a.r from COCOim t. 

c aa:t.re s • 

Power b.as to be 
gf!Ilera ted. •· ~ 
diesel aeta. 

.d.vaila.ble 

Central 
Salawesi 

1,09,223 

54,612 

Poor 
more 

Inadeqa ate 

By l:IJ ll ock and 
Horse Cart3 

.Porta 
saitable tor 
inter-isl a.nd 
tre.ttic olll.y 

Power has to be 
genera t.eti w:i. tb 
diesel !~1-a. 

~vailable 

!'ioz-..h 
~la.wesi 

2,0~,a!lJ 

l,02,6i6 

GQod roads aJJd have 

tl"an.port vehicles 

Elettar facilities 
available 

by track a.nd to 11 oc.... 
and Eorse Car~a 

Ras a deep .::iatoral 
b.ar b•u..r in 3i tang c '­
receive ocean g~ill.;; 

Ttisaels and very 
nea.r ta all coconut. 
production cen~s. 
most dui::att.__~ 

Sta-r.e ~pplied 
electric po"'er 
a.va..ilaiJl e . 

.ivailable 

., ... '-. 



'Jage levela 

Cole"t o! :factory 
COJ1.9 t.ra c ti on 

General ID i tabili ty !or 
utablisbjnii coir fibre 

uni ta 

Sou-cl:. 
::nlai.resa 

Unsirilled ~i­
cnl tn.ral !oree 
available -
skilled labour 
haa to be 
~aged by 
transmigration 
1cheme 

·.~a maderz1:ta 

Moderate 

Cen~a.l 
.:;ala\iesi 

t:nskilled agri­
cnl :iral :force 
available­
akill ed labour 
b.aa to be 
engaged by 
transmigration 
scheme 

Moderate· 

~itable :for ~itable !or 
1e"t"tillg t:p smllll set~ tllJ 
1eal1 pilot plant• small scale 
in coc~IZlt pilo"t planta 

:;or-~ 

Sila...-esi 

Laboe..:- bot.h 
skilled. and un­
skilled are ava1laole 
in ~ado, 3i tnng 

ngion. 

compa::-s.tivelv 
~ore eTtJellSi ve; 

Most saitable for 
establi.sh:i.ng 10 to 12 
small aca.1 e an.i ta and 
one medium scale !ibre 
production ani t..a F1JdDCillg regions ill cocomi·:. 

to produce prilllar:' procmcillg regioil.8 
coir :fibre am tn :produce prlmar7 
bandicruta coir !ih'e aIJd 

sapply U> other 
Indonesian Islands 
and uport to !orei,;:i 

procillct. :!or near- b.andicra.!ta 
by m.a.rketa. Cm prodneta :f<'lr 
111pport 4 or 5 near]Jy m.ar'.<e ta 
small acale anita. can mp:porl 
to start with 4 or ~ small 

scale 1lllita. 
to s~art with. 

coant:'ies is possible 
:L-mu :ei mng Haroou.r 
in ~orth 2nlavesi. 

!or establish~ Coll' Fibre !nrlDstry. 

A. :tort.her 1tudy in detail of aJ.ter.ia~ive location.a with.ill :ior"tb Slla~esi haa 

been made to asaesa •1) :raw aatarial &Tailahility (2) tran~rl facilities 

(3) la.boar availability and (4) ahippill.g tra!:!ic so tha1' the regency moat 

Sllited for locating the indnstry eac. be selected. I!ie tables given belo-. 

conta..:..n Udo mat.ion on the above aspecui. 
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11.egency/.IInicipal i ty Area o:f Cc_::;r:'.l n:re 
coco:cu r. .:?rod;: c r.i on ~u ten r.ial 

cultivation 
\ha; l :.ons 1 \~On:3j 

• Sangihe Tu.laud (:a) 39,503 ~J,065 11, 9-4:2 .... 
2. Alldya Manado (M) 1, !7518 1,15i 678 

J. lli.D.ahasa (ll) 126' 3'17 128,881 64,440 

4. Bolaang ~iongondow (R) 36,132 30, 017 L>, OCO 

:) . Kodya Gorontalo (\r\ ..) 2,036 2,273 1,220 

6. Gorontalo (R) 32,040 28, 713 14,J60 

237,~06 (ha) 214,926 (tj 107,550 (t; 

Xorth Sula~esi is the biggest Copra producing province in Indonesia. ~:inahasa 

regency has more than ~O~ o-f total ~rth Sllawesi cocoIItJ t pro du ct ion. limo st 

in all the districts and 9l b-districts coconut plantations c>.re abundant. Its 

sitatuon (3,~.3° - ~.L. & 121° - 127 E.L. is climatically most suit·.=d for 

coeonut developnent. 

2. I...d..'ID rnA.\'SPCRI'ATI.;N:- LaDd Transportation in ~orth SJla'.iesi is ileterogeneous 

in different regencies, Hinahasa Regency possesses better and longer roads. 

Principal toYns are connected by aahpalt roads. Bridge facilities are better 

almost :thnughou t the !'egency. In Gorontalo, Bi tun;;, Bol:iang }~ongondo..- and 

other areas, only the capital town is connected with nearby princi::;al toW'Tis 

by as.hp~lt roads. In most places people use sea trans~ortation especially 

for trade. Tue available trans?ort facility i3 given in the taole belc~1: 
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Regency;'}mnicipali ty Passenger trucks wses lllOl:Or total 
cars cycles 

1. Sangir ralaud (R) 146 34 167 370 71 j 

2. Kodya Man.ado (M) 2,682 2,409 713 6, 757 12,561 

3. Min.ahasa (R) 756 1,316 800 2,904 5, 781 

4:. Bola.ang Mongondow(R) 163 
-218 202 953 1,536 

5. Kodya Gorontalo (H) 131 341 35 1,887 2,394 

6. Gorontalo (R) 49 67 24 628 768 

3,927 4,385 1,946 13,499 23,757 

3. MAN POWER AVlt..ILA.BILITY:-

Pop:ilation in ~orth SJla..esi in 1976 

!ge-Groap Male Female -
0 - 14 435801 428293 

15 - 24 192623 188668 

25 - 49 266~7 2'i3:S25 

~o - 5g 49056 51594 

abon 60 ~62 45579 

gs2a29 987659 

Be..sed on a censos carried out during the !ixst Pr:li ta period the laboor 

force in ~ort.b ~lawesi is distriruted among the !oll<.wing fields of 

activities. 

• •• .5. 
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agriculture 338, 112 (65.49~) 

illdustry 24,-Ul ( 4. 73;;;) 

transportation 11,J27 (::!.19%) 

trade 26, 072 (5.05%) 

constzo,iction 3,887 (1. 71~) 

service A 66,255 (12.83j9) 

electricity and water system 1,261 (0.25~) 

finance 1,2~ (0.24~) 

miscellaneous 38, 771 (7.50%) 

4. HARBOUR FACILITIESt- Bi~ Harboor is most ideal for e%port. 

depth of the harbour ia 30m. Ships of capacity is 55000 Dw"T can berth 

in the port. Length of quay is 50-fl. Two warehouses 1336cf12 and 4321m2 

exi.Jlt and availability for forklifts of 25 ton capacity enhance the 

utility of the harboor. ""-·<1 shipping traffic by tb!l ports is given ill the 

table below. 

SHIPPING TRAFFIC:-

Sea Ports - Cargo flow - (Tons) 

1974 1975 1976 1977 1978 

1. .Bi tung 593027 731427 853445 988925 

2. Man ado 5876 27228 25835 36666 30126 

3. Gorontalo 22941 79696 79570 95663 108446 

4. Tahnna 72080 26868 28829 36516 36853 

5. Si an 29653 13778 11784 15813 14220 

6. Lining 13143 2417 3544 373J 3489 

7. lnobonto 3315 24700 24035 10856 4799 

8. Kwandang 15562 30977 1;J669 7637 6206 



Fossibilities for regular, liner service conference vessels :'..n 

Ji. run; :arbour in t.b.e near fu mre are very promisin:;;. ~~e ·_10:::-0 1s o..lreac:· 

handling sizeaole e~ort and inter-i.:!1 and trade. 

Other ports in Xorth Sllaw·esi are handling only inter-island 

tralfic and facilities for export handling have yet to be developed t.he:re 

Ba:w Material requirements of the proposed medium size coir 

processing factory for North ::Olawesi is 40000 husks a day. On either side 

af the highliay linking Manado the capital of !forth Sula'lfesi and .5i tung 

H.a.rhonr coconut plantations are concentrated in a depth of ~O kilometers. 

Anrlual coconut .... ;_. ·.-:~ ,·· J7r0duction in this belt, a radius of 30 kilometers 

around Bi tung Manado highliay accounts for 25~ of total ~!inahasa districts 

coconutproduction. Fibre potential !or Hinahasa District is therefore 

50000 tons a year. In the ~!anado-Bi.tung coconnts belt delivers 200000 nuts 

per day. llit of this 150000 IIUts are used by ~f/s.L'nited ~~a Coconut 

Dessiccated Factory at Air Madi di and the other 50000 · nu ts go to ~lwado 

~arket. This zone ranks the most suitable for locating the medium scale 

coir processing factory with the ready availability of 200000 .auts and 

giving equal quantity o! husks and good transportation facil:ties and 

power, water and labour and Bitung II.arbour nearby. 



In fact Y/ s. Cni ted l'ina Indu::;try themselves expressed keen 8.esire 

nrn~oqqinn qort~nn AQ n.::.-r+. ni' -t.hoi-r o~RnQi nn n-ro.c-rATTr"o :- - - ----o --- ---- -- ,i:--- ·- ---- --r ----- ... -- o----

for their dessiccated coconut factory in Air }iadidi lr'hich is :nidway bet1ieen 

}~ado and 3itung. Tuis organisation is now purchasing dehusked coconut.s from 

tbe plantations and are aosured of continuous supply of husks upto •:00000 husks a 

day and are uniquely placed to set up a coir industry. l'he ~orth Sulawesi 

Government can. set up the medium scale coii' unit even as a joint venwre rith 

M/se United Tina Industries, Air Hadidi. Thia suggestion was received with 

mterest end enthusiasm by both the authorities of the NCJrth 5.llawesi Government 

and the GeJJ.eral Ma.:1ager of United Tina IJJ.doatry during the discussions I had with 

both the parti~s at .Ma.nado on October 22, 1979. 'Ihe main appealing aspects of this 

proposition was the ideal location int.he Hanado-Bitung Harbour zone for the assurir 

successful operation of the medium scale coir processing unit. Other zones in 

North Sulavesi vhich can be considered on second priority are given below. 

Priority I Bi tnng Harbour (within 15 kms o:! the port) 

II Amo rang (Hina.hasa) 

III Gorontalo - ( Gorontalo District) 

IV Inobonto - (&>laang Ho~ondov District) 

v Kwao.dang - (Gorontalo District) 

Vl Tohima - (SangihP Taland District) 

Bitung area is by far the best since it is strategically located with a good 

natural harooar and export possibility can be vell developed. 

a) The area is DO'A' developing fast as an industrial complea with many 

small and medium scale industry. 

b) Labour of required skill is ellsily secured. 

c) ~ater, power and transportation facilities are excellent. 

d) .u.aw material sources are very near and at\Jndant, e~.sily procured ar.c 

transported. 

• •• J,. 



e; ~e assistance of t.he coconut working cent.res of t.:.e Fla.o.0at.i.0u 

J;;:part;r;ent in procurin; raw materials is assured. 

f) Present supplit:rs of coconuts to the dessiccat.::d co conu1. factory 

and the large cocorru"t oil :nill near .3.it.ung can suppl;r tb.e hus~u 

at economic ra-ce of 20CO ~for 100Q husks delivered·at 3itunb. 

g) Capital of ::iorth Sulawesi ~Ian.ado is ;ti thin 40 k.~ and :i.11 

facilities of recrui1l!len"t of labour, Hachinery m?inte.nance a.i:ci. 

maxketing are easily accessible. 

\ 

The Mayor of Bi tnng ha• aasared c.h•ap land site in }'.-membo Xambo 

within 5 tokilom~ter of Bi tung Harbour. ill the above mentioned facilities 

are re~djly available. So the proposed coir processing unit is strongly 

recomnended to set up in Honembo ~ambo, nea.r Bi tung Harbour • 

.HIJBBEnIZIJ) CO:rn FACTORY:- 1Z bber is plenty in Java an:i Swnatra. 

In locating the rabberized coir factory consideration has to be given !or 

ava.ilabili ty of raw material, poil'er, water, labour force of varying skills, 

their cost, access to marketing points and cost of reaching the product to 

consumers. 

The main factors that have to be kept in view for the selection of 

the site bein~ availability of labour force and managerial skills and Cost of 

tranaportating finished :robberized coir goods to consumer point, ~orth Sula~esi 

island is not suited because of its location in the Xorth Last corner seperated 

by a distaJJce o! 2000 miles from the main island of Java, il'hich is the capital 

of Indonesia lrlhere all important co12J11ercial and trading activities are centred. 

~lore than 65~ of the population of the country is in Java and the main 

consumers of rn bberized coir viz automobile assemble indu .J s transport 

a.ad furniture industry are concentrated in Java makin;2 it the mos..t. ideal 

location for setting up this indust.ry. 



lf ruooerizeQ coir ?roduct.s are to 

U.ey have to 'ue brou£h1: to Java by iL ,er in rul;:ir uans'"ori:~tion. ::.:iey ~re li;l:t. 

and volu~inous. rue trans~ort costs are calculate~ on volume basis <l.DG 1 cu~ic 

metre of rubberized coir wei:;;hing 50 kg load att.racts a f=2ie:;lit of ~:? 150CC 

or US $ 24 by way of inter island transport cost, and a furwer handl in~ char6e 

of US $ 5 for elm. Ihese charges will add :.io~ to the manufacturing c~)S't and 

... iu make the product uneconomical. 

To ensure competitiveness of costs and prompt suppl7 to aut.omobile 

assemblers and consumers most of .whC'm are located in Java the rubberized coir 

factory should be located there. 

'rhe area betW'een Jakarta and Ebgor 5~ km f:rC!ll Jakarta offers 

ah.indaot availability of :nJbber, power, water, transportation facilities and 

marketing possibilities. :ilmerous small and medium scale industrial units 

are operating in this belt. The GoverIJ11en1: of Indonesia is also developin~ 

industrial plots and propose to set up industrial estates for expansion of 

the industrial base there. The department of hanpower in Jakarta haspromised 

to assist in the recruiiment of labour of various skills required. 

The strategic location of Jakarta-Bogor belt with nearby :JOrts of 

Jakarta Cirebons and Surabaya has all th<:> advantai;es for the successful 

developnant ot the :rubberized coir industry both for the domestic ~arket 

and tor export should hence be selected for locating the rubberized cc.ii 

industry for Indonesia. 
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Cost of the requirements of Land ruildings including closed godovn, 

Drying yard, soaking tank and office space required for the factory in 

:!'forth &ilave~i to produce co ir fibre from 12 million hnsli:B and pNcess into 

1200 tans of tvisted fibre are worked out in cur.ent land and wilding costs 

alld given iL Appendix NS 2.1. The utilities required would include platform 

scales Trolleys etc and details and costs are given in Appendix NS 2.3. 

Similarly the detaileu estimation of Land ftlilding including 

workshop / Boiler roooi, Goidlm !or rav material and finished goods office 

space ill respect of tb.e Java lAlbberised Coir M.nm!acturing unit worked oat 

at current land aad wilding cost. including functional facilities are given 

in appendix J-2.1. Cost of aoxi~~ies/utilitiea dlld service !acilities are 

given in Appendix J-2.3. 'nieee include water pmipi.ng station, tank, and 

Air and waterlines lil.ectrical cables, laboratory equipnent, wcrkeb.op 

eqnipnenta, Backs, J.'rOlhys and Material Handling equipnent.H Fire fighting 

equipnent, one trock and the office car which woald take cart:: o! the smooth 

fanctioni.ng o! the industry. 

" ' • I 4-' • • .. 
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;Several methods are in vogue i..n fre coir producing countries for tl.e 

extraction of coir .fibre :from cocomn hu.5.ks depending upon tae charactericness 

of the regions ~here cocOinit are produced and dehusked and the facilities 

available for processing the husk& and the enduses to ~hich the fibre is put. 

Coir :fibre is primarily classifietl intc t.wo groups. {i) ·1vhite fibre or 

yarn fibre and (ii) brown fibre or coir. Brown fibre is again classified as 

{1) Bristle variety a.r the long staple fibre and (2) Hattt1:!ss fibre which is short. 

llhite or yarn fibre is obtained from green cocowt bnsks; by the 

traditional methods oi: :e"tting, India is the largest prodDcer o.f tbis variety 

and the industry is concentrated in E:erala on the west Cost of India lifhere 

coconut growth iaatcndant, and the coast line abounds in lagoons or backvaters. 

'Thi:s: is a rare natural f'acili ty that ha.a contribJted to the develor.ment of yarn 

:fi hre i.ndn stry in the Western Coast of Kerala in India. 

Ratting process consists essentially in soaking the green husk !or lo~ 

period in briny water. In tbis process the fibre in the husk is loosen€d from 

inter connective tissues by bacterial actior .. :Mtting period lasts lrom 6 to 10 

months. After this period the retted hu a.ks are vashed to remove the mud and other 

sticki~g i}nk 'ties and the outer skin ispeeled of!. The husks are then placed 

on vooden blocks and beaten vi th vooden mallets to seperate the fibre from the 

pith. The vet fibre is then spread out in the shade to dry. The dried fibre i.s 

then pas sea throagh a Yinno'Wi.ngmachine to remove the last traces of pi th and 

impurities. The vinno~ing machine consists of a closed drum with a number of 

curved blu~t kr:ives vi Ji aav like teeth fixed to a middle shaft which is rotated 

by ha~d. A:fter passing through this machine, the fibre is clean anu is rolled 

into sliver packs for apin.nin6. 



Yarn fibr~ or tchite fibre t.hus obt.ained bein~ long and eoft and 

?Ossessing a good colour is used for spinning .i.uLu _;.·a.In ~-uG. i::;::.- ;;~e.-.;ri.?:!;:!; 0:f 

mattings. 

1. '!he above retti~g process is possible 0aly •ith green husks 

t:1at are soaked w-ithi.ll ~ee or !our days of ha!""Vesting the 

DD ts. Dry husks cannot be used in natnral retting pNcess. 

2. This process is practicable only W'here natural retting 

facilities, like lagoons or backwaters are available and 

not in the hinterland t.b.oogh coconut production may be 

awndant there. 

3. The soaking period is 6 to 10 months. T'h.i..s. is.inOrdinately 

long and occupies a vagt e-:o::tent of space, '#hich inhibits 

large production.. and ties up investment on husks for long. 

Retted husk h~s a foul smell and the long stretches of soaking 

regions ~ 31;.inky. The process is highly unhygienic and fraught vi th 

envfronmental pollution problems a veritable heal t.h hazard. 

For these reasons, this process iabeing considered as outdated and 

is slovly being superseded by mechanised extraction of coir fibre, vithout 

dependence on lagoons or backitater. 

As retting process invol-.es the nse of only green husks, ~...ain 

production of C-Opra in Sulawesi will be serioo sly affected if husks are 

plucked green ag Copra can be produced only with fully ripe and dry cocoDDts. 

Hence the retting process ia not recomr::ended for fibre prod!;;ction in &.ila~esi. 

~.... ' . ' . . 
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!he follo,.-;....ng tlfO processes are follo.,..ed for the P.~rac~ion of coir 

fibre f:rom dry cocomit 1:msk3 ill Sz-i .La.Dka - tb.e lar;;est producers af br<>wn coi.:-

fibre ill the world. The first is know as t.he wet tiillillg and ~e second dry 

milling process. 

DE--EIJSKIXG:- Cocomits are collected together at one central poill~ in the es~ates. 

and are de-husked by striking them against a sharp spike. In certain, cases 

de-buak.iug h done in the fibre mills. 

SOAKING:- The nerl atage is the soitening of the husk to facilitate ertractio'l 

ot .fibre. Thia is done by soaking. !his process is carried oat any '.<here, 

were fresh w.ter is availa:Jle, filled in specially dog pi ts. lb.e average 

sized mill ha• t"wo a~~ pita. Larger and mor-1! moden mills have their oW?J. 

well-wilt concrete so~ tanks milt in series, so that the water can be 

frequently changed to be fresh often to obtain cleaner and better quality fibre. 

lhe bu sks are well weight~ doWll Lo& pi ta and tacks with boards dur~ soaking. 

In some factories, they pre-treat the husks by crushi~ them in a c::rosher 

eqai pment where they an passed betvee.c fin ted rollers in it be:fore soak~. 

'lhis facil:i ta0e5euy penetration of water through the oater skin. I! the lm.ska 

are c.ms.hed, aoakiJ:ig ia baited to 4 or 5 days. Othe.rYise, the soal&iing lasts 

!or 10 to 14 daya. lhe fully soaked huslie a.re tllen removed from the pi ta or 

tank• for fibre ertraction. 

E.X'.l'MCTION:- Mter aoaJlling, the nerl stage is ertraction ot the fibre from the 

~ska. This is done by asi.cg specially fabricated machines know as Ceylon 

drums arranged in pall's. The :first drum ia called the opener or breaker drum and u:~ 

other, dresser or cleaner cl.rum. The huak segments are first held against the 

breaker d:rum w.b.ich consists of !lated roller3 and iron nails, wooden dr:ms 'Nitll 

spikes are e..ncloeed :in a vooden guard aa casing with an opening for in3erting tbe 

bu~ segments th.roogb tlnted rollers !or combillg. Ille lower part~ of the caain;:; 

takes the fonn of a chuta '«hereby the short fibre and pith are dropped, in tbe 

groou.d belo'M and removed. As the d.rum revolves to comb t.he husk ee.ch end of the 



husk is llel.:'. by hand by t.b.e opera tor a:i. :.erna :i vel:.- for t.t.or-Jugh coi::billg :ie :.-:oee.rr 

t!le !luted rollers irb.ic.::i o.ssi.st',_the feeding· of.~ksI".le S:'.:JUes -:ear a. ... ay ~e 

!ms.k and t.he s.llon .:nat-:.ress fibre and _;iit.h IJ8SS UOW'Il Ille CflUt8 leaving only :;_,,e 

lon~e:r bris~le tibre ill t.he operator's hunds. Tile 3.ri3tle fibre is laid aside 

!or anot.her operator to ~rocess further on tbe second dresser or clea.ner ci.rw:i ~i~ 

t.hinner spikes rotating at a slo'lf'er speed and tt.is leaves ill the oper3. tor' :s. '.lands, 

•.. • hriatl e fibre further cl ea.ned tree of pi th and sl:tort fibres. 

J. pair of drwns handles 2000 husks iL a working day of 8 hoars. Tae 

:JU tpi t of :tibre depend apon the aize, the :fibre content of the husks and the 

skill of the operatorl In this t;.'he human :!atigu e facwr is very grea.'t since 'the 

operator has to remain standing, holding the bu sks in this hand t.h.roughou t t.b.e day. 

This equipm,ent is considered pzim.itive a.nd dangerous as it causes 

iDjury to operators hands very !reqaently. According.to local millers it is 

p~ving difficult bec8llse of this to recl'tlit tarther young operati7es and to 

replace the older ones leaving the industry. Cmsideriog t.b.e fatigue !actor 

tor the operatives in this process the hazards of injury to them and dependence 

on 1m.man skill to obtain even the small o~tt:ut possible in this process, the 

Coi:r Industry i:J svi tchi.ng over to t!ie dry .nilling process, or the decortication 

and d&-tibering proeess in which aotC111atic machines operate wi.thout hazards, 

and deliver larger ontpt1t of fibre. The dry milling operation is car::-ied out 

in onu of the following tito ways. 

In the dry milliDg a lllrater or disi.Dtegrater and decorticator 

equipment is naed. In this the hnsks are not soaked in pita prior U> eztraction 

tor. any long period, lnt water is only sprinkled on them for periods ertendin~ 

apto 24 hour3. Tlie ~et husks a.re then fed into the .!Xirster whicn di31ntegrates 

the ha~ se~ents by the 0eater bars, in the ;i:iacbine beatinrr t.i.e.!!J revolVJ.n;:; a: 

hi.gh speed int-0 loosened llll:lps of !ibre and pitb.. Ibi3 lump i3 tben passeG ~:ou~~ 

the Leeor~icator wicb separates the fibre and pi tb and leaves tbe fibre at tbe 



ali t.he delivery end. The fibre from the llecorticator is then passt!d on to .... te 

furbo Cleaner to free further non-fibrous and sticking matter. The fibre 

obtained by this Decorticating method is known as mi~ed fibre or decor~icateri 

fibre (bristle and mattress fibre obtained mixed together). 

llle other kind of fibre extraction is by automatic de-fibering machines 

with combing druma where the lmsk segJllents are fed at one end, they are combined 

and separated into fibre and pith and Bristle fibre is delivered at the other 

end dropping the mattress fibre and pi th in the sides. 

Distinction between de-fibering and Decorticating process: 

Io. decortication process the bus.ks are subjected to beating by mew bars 

revolvillg at high speed. The fibre content an the lmsii is obt.ained as mixed 

without being seperated into long (bristle) and abort {mattress) grades,. 

In the de-fiber~ process, combing drum c001b out the fibre from the 

wet husks and the long bristle and short bristle fibra are obtained separately. 

Soaking fo~ 4 days is a pre-condition i.Jl the defibering process, \lihile for 

decortication, it ia optional. Decortication process can be done even with. 

unsoaked husks. 

In t.he defiberi.ng process, the fibre in the husk is obtaineq separately 

lll Jifferent places as Bristle and Mattress. The bristle fibre generally comes 

clean. This has the advantage of enabling mi.xi.ng of bristle fibre in various 

proportioL• with Mattress as m..r..y be desind in further production of curl~d coir. 

Da-!ibering Machines are available in different ranges to handle 40CO to 
of 

7000 hllslu per ahi:ft/8 hours and require only one operator to feed the huska 

segments. 

PITH RU10VAL: In any ertraction process, a very large quantity of pi~t 

or dust is produced (!or every kilo of fibre produced ab1X1t 1.75 kilos of duat will 

accumulate. Aa very large quantities of pith would accumulate in the factory 

every day and create problems of storage space and fire liazard, the p1 th shQ.;Jld be 



FILrEfil..\'G:- ..i:fter the prc•cess of decortication, t.he short fibres or 

Revolving Screener (with slow revolutions) and thi3 filters off the dust and ~ard 

substances adhering to the mattress fibre and leaves the mattress fibres free. 

CLEA.NIXG A}J) DR~G:- The filtered or sieved :nattz-ass fibre is again 

passed through a Turbo Cleaner eqaipeed with rotating beaters so as to free the 

sticking pith t-0 obtain good quality of clean mattress fibre. A..fter cleaning, the 

fibre is dried in the dtln and where the monsoon and other special feaitures 

n~cessiate, fibre is dried in shade. Artificial dryers are also sometimes used. 

Atti!ieial Drier equipments are very costly and their maintenance very expensive. 

!his is not required in tudonesi&. 

lhe drying ot the fibre can oo totally eliminated by choosing 

farther processing o! fibre in wet condition straighta,.,ay :tor making yarn 

tp process it farther into bags aDd other finished products or to produce 

curled i9bre for rnbberieing needs. 



In the process oi ~azmiac-cure of rubberised coir products, t.he :irs~ 

sUil'ting ra~ material is curled or t~isteci 'Iifisted Fi~re is a semi-

!illished ~aterial obtained from coir fibre extracted !rQlll cocona~ lmsks. :.Uring 

the process of earling, tigh~ tliisting of!ibre into ropes results in impa..--ting 

a pexmanent curl aDd resilience. 

· The coir fibre •bta.ined by the de!ibering or decorticating process 

ia plri:!ied !rum adherillg impari ties by bei.Dg paased tb.roogh a carding machine 

or hackler. Depending on the customers requirements, histed or curled fibre 

is made !ram bristle, or lllixed in the desired proportion wit.b mattress !ibre 

or decorticated fibre. This is done by pas.sing these through the hackler 

mixture 'Chich eliminate• at the same time turther implrities present lll the :fibre. 

Thia llllled ?Jrified !ibre is then fed into the hopper unit in the curl~ ma.chi.De 

aild the fibre passes through the hackler dzt1.m in it to eliminate :farther 

adhering hard au batancee. A weigh~ device attached to ·~e feeder ensnres 

1Wtomatic and precise feedi.IJ.i of the pre-detar.nined quantrty. The fib.re is curled 

by a 1.:urli.ng device into tv.iated rope and v<XJ:id on a drum. This spun and curled 

fibre is then offered for e~ort in coils weighing 2C-25 kg. Qirled fibre is 

aS1J.ally storeqi !or ~12 Yee.ks so that the curl remain per.nanent as it becomes 

dry. 

I! the t!tlrled fibre fa to be use.d be.fore this period, it is steamed in 

an ir11toclave t>r cirier tc.; elimillate all moi!ili:llre and hcrg-e the 0,1rlitlg set before 

it ia aaed !or rubberizi~. 

OJrl ~d coir or tvi.ated fibre is imported in very large r1u anti ties by 

Germany, Yugoslavia, Italy and Japan for bein; a::iec! i~ tbe me.o:tactlre o~ 

I"tlbber1Z~a coir, cu·ahio.os, far the automobile and at.her indas~ries Curled coir J3 

produced in t' or i~ tb..lcknesa aa de.sired. The gznaller the tiuckness and the 

tighter t.be twist bett.er is tbe ;;rice fetched., and g=eater the ~esilience in 

the end rroduct' 

• • _.. ' • • 1' • 



l. ~e C'.JI'led coir rope lS :irst. U:::!i.our.d :iy :.eing :;:asseci ::..:.rou¢ an u:u.-:-.;i~:.i.::;; 

:nacui.:::ie. 

springs. ~is is tl:.o s ±e for 
~ ~ . . 

r.: ~oeriz:='::;. 

n -· These fibre springs are lJassed t.trou;;h a hac.h:l er dr.m Ul C.:::e r.J "boeri.zi...::;; 

oacbir:.e ..t.ere they are purified and !eed from adheri~g ciust. ~d :=:;:-urities . 

..;. Ihe cleaned !ibre springs are throw out oi tb.e haci:ler dn::n on to a. cor:.veyor 

belt automatically. .1 constaiit wight of !ibn is throw on the conveyor in a 

ra.odom manner to !orm a sheet or fleece usually of 2 cm tl:ickness. 

~. Late% rubber oi 60~ dry rubber content, compounded homo~eniously 'ifi"t..~ rubber 

c.henicals and stored ill tanks by the side of the ru bberiz~ machiri.~ is s:;:;rayed 

on to the :fleece by automatic travelling spraying equipment. First Latex is 

spray"ed on to the top li.:riace of the sheet. 

!5. The sheet passes throogh a drying chamber wnen it is pre-di·~ed and 

reversed and LaUu: spaayed on the other side of the fleece and passes throu~ 

the drying c.b.aDlber !or a second 1::ii:le. 

6. The I:llbberized fleece issuing as an endless sheet is then cat to required length. 

7. Several layera o~ rubberized fleeces n.re needed to :!lake up the re~uired 

tb.ickness in a :nattress. Handspray o! Latex is ;iven to bind several layers to 

ensure proper unitication. 'lhe multileyered mattress initially for.ned t.hicker 

than the !inally required size is placed on a bydraalic stee!!l press and com~ressec 

to desired thickness. In the hot prsss, the mattress is partially. cured by tb.e 

steam and also getting compressed. 

8. This is tb.en placed in tb.e trolley anti fed i.n:to tl:.e vulcanizer-s-::ove: 

equipmen~ and obt.aJ.Iling com~letely vulcanize~. 

enclosed ill clor.h covers ready for sale anu use. 

I 

I 
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.hltomobile seat cushions and other ~oulded ar~icles made by cutting the pi~ce 

to required size and enclosed sheet metal ~oulds or ~ooder moulds and passes 

through a series of chamber dryers are vulcanized. Chamber driers in succession 

ill ~ conveyor system delivers continuous and large out fUt of moulded cushion~. 

SEll:CTION OF FW:T ~.D EiDll!E'a' :-

In selecting the plant and machinery, the criteria sh~ld be i) the equipnent 

is a balal'.lced one containin5 all au:rilary equipnents for the production of the 

nquired end product and does not illclude scper!luous item ii) such equipnent 

is already in use and !Olllld to be dficient, durable and satisfactory iii) it 

is suited to the condition of operation obtailling in the bJyer 1 s country 

iv) operation involves techllology and skill which can be easily imbibed 

v) maintenance is simple and econ(Uic TI.) machinery supplier can undertake 

erection, and conmissioning of the plant at the wyer's place -:.;·· in :factory 

training can be secured !or the operation o:f the plant vii) availability of spares 

:for the efficient maintenance of the plant locally or from machinery suppliers 

and viii) the cost o! equi:ixnent. 

In determining the size of the plant ~he criteria should be .iie best 

means of economically achieving the desired produ~tion target and the possibiiity 

of enlarging the productio~ capacity with the addition of au:ri.lary eqoipnent. 

'lhe plant and machinery required for the North Sclawesi co1E processing 

unit and Java .Ibbberised fibre manufacturing unit are discussed keeping in view 

the points refered above. 

1) 'Ille coir :fibre :factory in North fblawesi Yill adopt the mechanical 

de!iheri.ng process to extract fibre from coconut husks. Ilierea!ter the coir 

fibre ~ill be S?JD into twisted fibre or curled coir to impart resilience to tte 



ibre and make it suitable for subsequent rubberizin~. TI:iree ciefioeri~ 

machines toget.her "With two cnishers for protecting the husks before 31lai.i:i~; 

in water and two revolving screeners and two turbo screeners for purifying 

the fibre extracted by the defibering machines would be required. ~<n·king 

three shifts of 7 hours duration, the annual output of the fibre plant W<Xlld 

be 1400 tons of coir fibre. Six spinning and curling :nachines working three 

shifts a day would process 1400 tons of coir fibre and produce 1200 metric 

tons of twisted fibre. Detail~ of the machines together with their cost of 

installation are given iu Appendix NS 2.2. 

!be machinery and equipnent required for the production of 900 metric 

tonnes of finished rubberised fibre products on a thr~e shifts/days. 

Working a.re : 

we unit Cons is ting of i 

1 Untvisting machine 

1 Bllbberizi.ng Sheet machine plant 

1 Hydr81llic .. Steam press 

1 Drying StOTe and Volconizer 

1 Spraying Ca.bin 

1 La tax Spray unit with Tanks 

1 Colloid Mill and Ball mill !or compoa~ding of chemicals 

1 Band sav cutter wi t.h moving table 

1 Set of a chamber driers 

1 Air compressor of 20 HP 

1 Steam Boiler 

1 Power Generator 

Ille rubberizin+; plant can produce upto 2 tons of fleece per shift and can 

cope up with increased demand of .finished product ypto 1:)00 tons finished 

goods p~r year vith addition of auxiliary hydrai~ic mat ~ress and driers. 



Details o! cost of 'the equipment ior rubberized co .. ~~ prociuc-cioD 

m~.hi.nery suppliers. 

m Sc.u.E L'\DL'S'l':allL 'J'.NI!S would employ autc:sna"tic decorticatiD; 

machines along with auxiliu-y crusher for pretreatment of the husks, and 

turbocleaners for purification of the :fibre ob'tain<?d. 1'.b.ereafter m.aimal 

process will be adoptec utilising simple locally fabricated wood~ spjnnjng 

wheels for proce88ing the fibre into yarn and proceaa the yarn farther into 

Bopes or Bags with wooden looms. One small scale indas-cry would need 

1 DisiDteg:rl\tor, 1 Decorticating machine revolving system and one ttirbo 

cleaner. Further 30 spinning wheels and 5 Yooden lo1m1s would be required 

for yarn making and Bag "laking. utilising 7000 husks a day, the aboTe 

plant woald produce 840 kg. 1 fibre a day. Ammal ootpit yorki.ng a single 

ahi:tt of 2 boars voald be 250 tons of coir :fibre. 250 tons of coir fibre 

voald be farther processed into yarn IUld there&fter woven into Bags. of aize 

42" ~ 27" each weighing 1.5 kg to be oaed for packing of copra or vegetables. 

250 tons of coir fibre in ayear can be proceS&ed into 150000 coir bags. 

Coir bags is one prQdoct for 'Which cupra cOllmllni ty i tsel:f is an 

importmlt conszme.r. other handicra!ts like brashes, Door ma ta and ropes 

can also be developed under the samll scr:U~ sector. Fbll details of the 

cost ot eqoii:me.Dt !or the small scale sector along with other parti!':ulars 

are furnished in Pa.rt III. 

... . . . . 
~~·~~ ----



PL.\.Yf ORGANISATION A:ill OVER.HEAD COST. 

Each production plant forms a production cost centre. 

The administration and seiling organization would be 

additiona.1 cost centres £or the respective f'unctioll8. 

Air compr11tssor, steam an:i pover generators would 

serve par~icuiar production. centres. 

--
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MAN POW-BR. 

~or~h Sulawesi Coir Processing Dnit: 

For a J shi:f't working of the coir ex~raction and curling 

operations, employees of variou~ skills would be retuired 

for the machine operation, internal services and material 

hcWdling. De:f'ibering machines and cui~ling machines require 

skilled operators while the crusher, and cleaners can be 

opera~ed by semiskill.ed workers. The factory would neP.d 

92 workers of varying skills. Mainternance, administrative 

and clerici.l., managerial a.i.~ supervisory personnel. are 

6, 15 and 5 respect.iTely. J\9pendix NS 5.2 :f'urnishes the 

decail6d requirements o:f' man p~·er j.ncludi.ng maintenance, 

administrative and ~a.nageri~l personnel required for the 

.3 shi:tt open\tion o-£ the un:i.t, providing for leave absenteism .. 

The total. uumber of workers is 118 and the annual wage bi.ll 

at the pr~vai1.ing wage lev~l.s al.so is .given in the appendix. 

The Ja~·a rubberi:z.~d coi%· manufa<~turing unit vou.ld 

require 110 workers ':if vary1.ng ~kills. Mai.nt enance, 

administrative and cl.ericai, Managerial and su~ervisory 

persoruel ancl sa.les staff' are 20,J2, 10 and 6 respectively. 

Appendi:.. J • .::: ~c;rnish'.3e the ~an powe,_,. requirement for a 3 shi:f't 

vorkill(- of the rubberi2ed coir factory in Java pr~id.ing for 

leave and absenteism. The total. num~er of' workers is 178. 

Tiie annual wage bil.l. at the prevailing vage leve.l also is 

gi ""Ten in the A.ppend.i . .:.. 

t1~k.",.ll.ed and semiskilled labour are avai1able 

in North Sulawesi as vel.l. as Java. Manageria.l akil.l. can 

al.so be secured through the Department o~ Manpower at 

Manado (capital o~ North Su.lawesi}. The scheme of the 

department of' Transmigration assist in the mobility of 

skilled labour from Java to labour scarcG areas. For 

acquiring special ekill in the production of twisted co1r 

a.ud to be able to ensure quality, two workers must be 



given tra~ning for two months in one of the coir pr~cessir.g 

coun'tries. Machinery suppliers can be asked to provide 

the inplan~ training for tvo persons as part of the 

contractual obligations for machinery supply~ Further, 

during er9ction of the ~la.nt, machinery suppliers should 

be asked to train local. personnel in the operation of 

the machines, for two/three months for en.suring quality 

o~ production to internationai standards. 

Similariy for the rubberized coir :nanufacturing factory, 

~vo perscns must be provided in-factory-~raining by the 

machinery suppliers. In additjon, at the 'time of machi..:lery 

erection, local fac'tory workers must be instructed in "the 

produc'tion of qaaiity produc~ion and output. For the 

smooth f'unctioz:.i~ of the rubberized coir factory in Java 

during the gestation ~eriod assistance of one expatriate 

with expertise and knowled~ of this industry in production, 

marketing and gt:;neral management is necessary for an 

i.ni tia...l. per1od of &-/12 months. This will help the local 

manageritl personnel get trained and enable them to take 

over the entire management responeibilities at the end of 

the gestation periodo 

Training expen.9e~ are included as par't of pre invest­

ment and ~tart up expenses in the financial eetimation:! 

of the projects (vide Appendi%.~S J.1 and J J.1). It is 

hovever r.ecommended that training f~cilities provided 

nnder the transfer o~ technology ec~emee at inte~ govern­

mental levels should be availed of. The aseistance from 

UNID<J and Asian arxl Pac:t.fic Coconut Community would alsc 

be invaluable·. 

Since the smaJ.l scale wti"t3 wou.ld employ au-eomat:.c 

decorticating machines and the technology is simple 

special skills are not required. The fibre ex~raction 

is done by automatic decortica.tor. Processing cf fibre 

in~o yarn and weaving into bag3 is labour inten~i7e. 



After ex~raction from husks, fibre should he given ~a 

farmers for being processed in~o yarn and bags, processing 

charges fixed, payable to them on their delivering the 

finished product. The number of persons required for fibre 

production and bag making and all other details are 

furnished in the scheme in p:u-t III. 



IMPLEME~'TATION. 

Ibe project for setting up of the medium scale industry 

in ~orth Sulawesi for product:ion of twisted fibre would 

need a year for implementation, from the date an invest­

ment decision is taken. The gestation period would be 

about six months from the date of commencement of trial 

production to overcome the initial production bottlenecks 

and be able to secure export orders. 

For the Java rubberized fibre factory, the imple­

mentation of the project would cover a periodof two 

years from the date an investment decision is taken. 

The gestation period for this factory also would be 

about six months from the date of commencement of trial 

production. Sales promotion drive is necessary to keep 

pace along with production so that target production 

scales can be ac~ieved in two years after initial start. 

For the small scale 1.ndustr~r, the industry can be 

set up and trial production col!lllenced within six months 

of taking an investment deci5ion. Vith energetic market 

development, target production can be achieved within 

two years of in.i.tial startG 



--- ........ -
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Land an:i buildings: 

The land requirements for the construc~ion of the plant 

bui.ldings, godown, drying yard, plant office, work!!ha)p and soa:d::::ig 

tanks has been estimated at l;uoo square metres. :'le encl~sed 

construction would utilise only a fraction of the land(about 2000 

•qua.re metres) and generous provision for open storage space 

and for future expansion has been made in the estimate of land 

requirements. The buildings proposed consist of units of different 

categories depen.Cing upon the purpose to which they are used. 

Providing for these, land and building would cost US $ 140,000 

(details in appendix NS 2.1). 

Machinery and equipment: 

The factory would be huidling 12 million husks per annum 

or 40,000 husks per day for an annual working of JOO days on a 

three shift basis. The defibering machine handles about 6000 to 

7000 husks per shift and provision has been made for in.stalling 

three defthering machines. Other auxiliary machines for the 

pretreatment of bus~ before fibre extraction and cleaning of the 

fibre a~ter extraction have been provided. Po~er for the 

operation or the machines will b~ obtained through the installation 

of a generator of 250 KVA capacity. All the machines are 

imported and will incur freight, insurance, clearing, erection 

and installation expenaes. The total. cos-i: o!' the machinery and 

equipment is estimated at US i J02,6ld (details Appendix NS 2.2). 

Provision for utilities like platform scales, trolleys has been 

made and their estimated cost ..-cul.ct be TjS $ lj,000 (A.ppl!.n.dix NS 

2.J). The total investment required for the factory is about 

r:s $ 500, 000 which includes p~investmen-c and. initial trial 

productior1 expenses and training cos,;3 of two person3 for t"Jo 

rnontns in foreisn couni:rie 3. worKins- ca0i tal r<:?qui:::"-==men. t; s !>J:­

two months is included in the i.westment estimate. (details 1~ 

AppeIUiX NS J.l}. 
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2 • OP-i;:RATI~G :DCOME A).u COST CF SA.Ll:S. 

Sales Income: 

Twisted fibre produced in th_ factory will be utilised 

to meet the ~quirements of the rubberized coir factory at Java 

aIXi the balance exported to Japan. The saless realisation on 

the twisted fibre porduced will be US$ J19.200, calculated 

on. the basis of the current FOB realization of US $ 260 

per ton in I.Ddia aud Sri Lanka (details in appendix NS 4.1). 

Raw Material Cost: 

Cost of husk has been taken liberally at US ~ 40 

for 10,000 though anticipated delivered cost of husks i.s 

US $ J. 50 as given in the :finding~. 

The totai raw material coats will be us$ 48,000 

per year (details in append~ NS ~.1}. 

Labour coet: 

The factory would require 118 p6rsons to be employed 

for suc~essf'ul operation. Wages for different skills and 

trades range between US $ JO per mcnth for an unskilled worker 

to US$ JOO per month for the chief' executive. Provision for JO~ 

of' the vages for fri.Lge bsnefits has been included and the 

annual labour cost will be US $ 84, 000 (de tails in appendix NS 5. 2). 

Total. operating cost: The annual total operati~g cos~ will be 

about tiS $ 2,7J,OOO (details in a. pend.ix NS 5.3). This includes 

provisions for repair~ and maintenance or at 5% on cost 

o~ machinery, 2% on cost o~ building, depreciation at 5~ 

for larxi abd building3 and lO°a for machinery and interest 

charges an borrowed capital at 12~ per annum on 7~~ of 

investments. .\. break up of the operating costs for production of 

coir fibre and curled coir i.9 given ~eparately L'1. appendicr::s 

NS 5.4 and 3.5 respectively. The ~sultatlt ~ost of CJlr :ibre 

is CS $ 108.34 per ton and that of curl~d coir is CS 

$ 227.50 ?er toa. The comparative production costs ~n the 
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a!'..d this shows ::hac: t ~e cos-c of produc-c;_ :n ~.'.1 :\ort::i .:3ula' .. esi 

is ccmparaole. 

The financ in~ pa1: ter'l. c 1' -che inve~ t::nent: i:J. 1: he ~:or::~ Sula,,.-,:. s i 

coi::- fact0ry may be ei t:her on t.l:.e basis of equity financing ( :,-_.v-=.'J 

indicaticn) or alterna-cively by an aµpropriate cieb-c equity ba..=is 

observing industry pract;ice of debt 7oc·_. ana equity JO%. Commercial 

profitability is as.sessed for an op.,,;rat;ing year at full capacity 

production f0r both the al-cernatives. 

The gross profit: after depreciat:ion but before the 

cha·C"ging interest on borrowings :i. 3 US $ 88, 201) o The tax i.:i.cidence 

in the alternative for debt financing is GS $ 9,240 at the current 

corp<)rate tax rate of 2ocb. This has the ~dvantage of lower 

tax incidence against the t:ax incidence 01~ US $ 17, 6l;o when financed 

by equity. Because of thi ~, the rate of re turn is 15. 79'~ on 

investment ac'.'ainst 14.12c.~ for .equi_ty .f}nancing (d tails in appendix 

NS 5.6). The repayment period will be 4.2 years for debt 

:flnancing and 4. 6 years for equity finan c:.i..ng (de tails in appendix 

NS 5.7). 
The variable cost:s of' the factory comprising cost of 

raw materials husks, wages of' o~rating personnel, power and 

transport charges to ports work out to US $ 1J2,600 per annu~ 

:for full capacity working. Sales income will be US .$ Jl8 ~ 200 

per annum. A contribution of US $ 186,tiOO (about 6oc:, of the 

sales revenue) per annum will be available to meet the fixed 

expenses and provide surplus. The factory's production costs 

break wven when 52. 7r;6 of capacity produc1;ion is reached. (details 

in appendix NS 5.8). 
J A '/A RCrBB'.::'RIZED COI~ FACTORY: 

4. I:XVSSTMENT: 

Land and buildings: 

Lam requirements are about 6000 squ3.re meter. Simi.Jarly 

the cost would be <\bout US $ 200,000(details in appendix J 2.1;. 

Plant and Machinerv: The cost of machinery a'1d equipment 

including freight, insurance, erection and instaliati•.in charges woulCJ 

be rs ¢ '4.48,0UO (d1!ta.ils in a,pendix J .2.2.}. 



~tilities: These would cost ah:out US ~J7,500 !Details in 

appendix J. J ,: 

Total investm~nt: The total investment including provisicn for 

working capital would :iP. aoou-.: us S l,uuo~cco 

The sales income would be es ~ :,070,000 per annum at 

an average price of US 3 2,JOO per ton on the basis of prevail~ng 

prices in India. 

The raw material of twisted fittre, latex and chemical 

cost would ~l:e US $ 762.000 with an import content of US 

$ 60,000 for chemicals (d~tail~ in appendix J 5.2) 

Labour cost: The :factory would emp ~.oy 1 T3 persons. 

~ages for different categories of workers range between US $48 

per month for an unskilled work~r to US $ 240 per month for 

~ works manager. An expatriate General Manager at US $ 1,600 

per month has also ti:Be:.1 included in es-~imating the total lad:Dur 

cost. When he is replaced by a national reduction in the 

lal±Dur cost may take ~lace. Yet the annual labour cost is 

taken as US $ 250.000 (details in appendix J 5.2) 

Total ooeratiug cost: The annual operating cost is 

US $ 1,800.000 aid cost per ton of produr.t is US $ 2 9 000 

(details in appendix J 5.3). Comparative costs, sales recovery 

and profit or fubberized coir factories in In~ia/Indonesia are 

furnished in ~ pendix J S. 7. The c0s t per ton of ':he 

?reposed factory is lo~er because of cheaper cost of 

materials (60% DRC latex at US $ 1.08 per kg. against about 

US $ 2.00 per kg. in India) 

6. CG~!~RCI.\..L P'.ICF .'.:TABILITY: 

The rate of re turn on inve~ trnent is bet..-een 28. J2°0 and 

J~ for the alternatives equity and de;tt equity financing 

respectively (details ~n appendix J 5.4) 

The repayment period is less than three years and the 

production cost breaks even when 55.7°i, capacity of production 

is reached. (det:;ail~ in appr~r;d.ix J 5. 5 and J 5.IJ}. 



7. S~·'..ALL SCA.IE PII.OT J:TA..'.'<TS: 

The investrrent of each small scale coir fibre productic.:n 

unit would lie Rp. JJ,750.00 or US $ 54,ooo. The output will be 

250 m of fib~ per annum and 'Will have a total sale of 

Rp.45,000,000 or US$ 72,000. The return would be Rp.ll,757,000 

(profit Rp.7,707,000 .+ interest RP· 4,050,000) or about 

US $ ...19,000 per annum i.e. 35.2;~ on investment. The repayment 

period would •Je less than thre~ years. 



All these projecrs are economica~ly viable, will 

create and sacisfy local dem~nd, give a go~d 

return and earn ~oreign exchange. At a rough 

rocekoning the foriegn exchange earnings by exports 

of products or by import substitution would be 

about US $ 1,200,000. The investment per employee 

is very low for the small scale co~r fibre units 

at US $ J88 per empl~1ee and CS $ 4237 and GS$ 5618 

for the medium scale unit in North Sulawesi 

and for rubberized coir w.d t in Java. 

With abundant availability of raw materials, 

opportunities for employment an::i creation of 

National wealth and foreign exchange savings, 

there is a good justification for the immediate 

e~tablishment of the proposed units for develop­

ment of coir industry in Indonesia • 

• 
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Country 

Sri Lanka. 

T&nzan~a 

Ban«ladesh 

Philippines 

Kenya 

Seyche~es 

Ma1aysia 

Moz .. biG,ue~ 

Morocco 

-~ ~ 

- 71 

VCRLD PRODUCTION OF COL~. 

1973-1974 

(000 tons) 

Production 
7J-74 

115.00 

8.50 

,5.80 

J.00 

2.50 

2.17 

'·00 

1.90 

t.50 

0.50 

298.87 

Per cent of 
total. 

51. 86-

38.47 

2.84 

1.94 

1.00 

o.84 

0.73 

0.72 

0.60 

0.50 

0.33 

0.17 

---
100.00 

Sources J'AO Coi.r pNmoti.on surTey~ ius/71/715. Vol.1 Nov.75 
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EXPORTS OF COIR I<'IDRE J.<'ROM PRODUCING COUNTRIES. 

1974 1975 1976 1977 1978 (Thousand ne trJ •:: Tonti) 
prelim. 

Sri Lanka 

Brietle fibre/fibre & brosee J2.8 19.3 47.9 52.0 54.) 

Mattres.e fibre/fibre & matelee 72.6 '• 5. 6 36.6 40.5 JJ.6 

Total Sri Lanka 105.4 64.9 84.5 92.5 87.9 

lndia 

Hat.Fibre/Fibre pour tapis 0.2 0.1 0.1 0.1 o.o 

Curled Fibre/fibre bouclee o.J o.a 0.7 o.a o.J 

Total India 0.5 0.9 o.s 0.9 o.J 

.Malaysia 1. 5 1.6 1.5 1. 6 1 • .5 'L> 
I\) 

l'hillippines 0.7 1 .3 0.5 1. 0 1.0 

Thailand 4 • '• 
4.4 4.4 4.0 4.8 

Singapore o.6 0.2 0.2 * 0.2 * 0.2 

Tot.al Far East 11J.1 73.J 91.9 100.2 95. ~, 

Kenya o.4 0. 1 o.o 0.1 0.1 

Mozambique o.4 o.J o.J * o.J * O.J 

Tanzania .2. 0 1. J 1.2 1 • 1 1.0 
- 1.4 

Total Africa 2.8 1.7 1. 5 1. 5 

Mexico 1.7 0.7 1. 5 1 '.5 * 1 • .5 

Brazil and Trinidad 0.2 0.1 0. 1 0.1 * 0.1 
-- -

Total America 1.9 o.s 1. 6 1. 6 1.6 

WOHLD, TOTAL 117 .8 75.8 95.0 'OJ• J 98.7 

Sourcat FAO.Rt•:POHT. HF/79/J APR'79• 
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~R'.I'S OF co::rn YARN' FROM PR.ODUC DG co~s • 

1974 1975 1976 1977 1978 
pr9lim. 

(thousand !lletri.c tons) 

IJ"dia 28.J 22.9 26.7 25.1 20.9 

Sr~ Lanka 2.2 2.5 J.J 2.1 2.1 -

"niailand O.J 

Total J0.3 25.4 JO.O 27.2 2.J.J 

Source: F.A.O REPORI' BF/79/J A.pril 1979 



COIR 1''IBnE EXPORTS - PRODUCING COUNTRIES. 

1~72 - 1978 

Y~Hlr 

1972 

197J 

1974 

1975 

1976 

1977 

1978 

MATTRESS F:filRE 
IN BALES (MT) 

65,14J 

71. 600 

67. 85'• 

'•1, 605 

47,882 

51 '997 

54,25J 

* 0111a t t 1, 2, J tie grade e. 

F!lI LANKA 

BRISTLE FIBRE* 
(l.ff) 

12,250 

lJ,680 

lJ,598 

8, 154 

11,528 

1~.)76 

9,J.50 

TWI SI'ED }'IURE** 
(MT) 

17,.807 

21,11lf 

22,)26 

16,658 

25,085 

28,1)5 

21, '296 

** Includes Machine end Hand Twie~~d Fib1e 

SOlfHCE 1 CCCONt.rr MARKETING BOAHD ANNUAi, HEVIEWI<'OR 1978 • 

COIR 
YARN 
(Kr) 

1, 915 

TOTAL 
(t-rr) 

97,78~ 

2,.r.09 108,805 

2,24) 106,020 

2' 9-''• 68,)72 

J '25'• 87, 7'•9 

2,081 941.592 

2,077 89,976 

_, 
Al'l'l~Nl>JX 

N S 1 .4 

TOTAL AVl!:HAGl~ 

EXPOHT VALUE Pl•;p 
VALUE t-n'. ( HIJl>f•;ES} 

J.le. Mi 111 on 

62.74 64 1. 61 

75.97 698. :.22 

110.76 1,050.JO 

Bl• • '• 5 1 ,235.15 

100.50 1 ' 11, 5 • J 1 

152.51, 1,612.6J 

21,5.J7 2 t 7'·!.7 • ( () 

--------

'lJ 
I'-

I 
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co::i.."R EI3RE EXPORTS CLASSIFIED BY DESTIXATION 

1977 - 1978 

APPE~'DIX • 
~ s 1 ~s ---------

s RI LA..\TKA • IN ~TRIC TOTS 

MATTRESS FIBRE BRISTLE FIBRE TWISTED 
FIBRE. 

1977 1978 1977 1978 1977 1978 

1 • .E.E.C. of which 22,955 27, 157 5,254 J,.584 16,5315 14,664 
a) U.K. 14,521 18,642 9J~ 627 130 141 
b} w. GE: rma.ny .5,479 4,883 1,761 1,312 11,759 10,714 
c) France 157 80 856 640 1 ,424 958 
d) Holland l ,006 878 978 46J 1 ,425 1 ,594 
e) Belgium 748 278 569 291 05 160 

~~ Den.mark 677 913 09 04 70 
Ita.l·y 110 1, OJJ 160 115 1'793 1 ,027 

2.u.s.s.R. & East 
Europe of' which s,2.;o 7,713 455 486 6,879 5,857 

:~ u.s.s.R 2,989 2,529 
Yugoalavia 6,719 4,864 05 02 2,278 1 ,908 

c) c.s.s.R 901 749 265 445 

d~ Hungary 10 10 ~74 260 
•; Poland JO 100 440 474 i, 069 715 

J .Rest of· Eurpoe of' 
which 4,725 4,J99 so ..- 91 808 240 al P~rtugal J' 161 2' 17J 110 

b Spain 878 825 446 35 
c Austria 212 J60 06 10 15 

4. u.S.J. 600 1,256 C2 06 639 256 
5,, Mide!l.t! East 704 656 167 150 JO 
6. Sou·th Af'rica 1,290 724 542 200 70 109 

7. Japan 1,780 307 4,453 J,J87 J,070 2,985 

8. A.usti:-al.ia 2,966 2,4~1 81 69 

9. Nevsealand 940 4C2 1 L.r 13 

10. Others. 7,795 9, 178 1,J17 1, J64 90 155 

TOTAL. 52,005 54,253 12,374 9,350 28 ("\~ 2 24,296 

SOCRCE: COCONUT MARKETING BOARD A.i'lNUAL REVI E'if FOR 1978 
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Average 
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J A. P A N : IMPORTS OF COIR FIBRE, YA..T(.."'i 

AND MANUF ACWRED PRODUCTS. 

1960-1964 

1965-1969 

1970-1973 
1974 

1975 
1976 

1977 

1960 - 1978 

COIR 
FIBRE 

9.8 

10.3 
11.4 

15.5 

9.6 

10.9 
11.4 

com 
YAR.o'i 

1. 6 
o.a 
0.2 

- 0.2 

0.1 

o.o 
o. 1 

Q: 1 000 t.o~. 

MFD 
PRODUCTS 

o.4 
0.3 
0.3 

0.3 
0.3 

TOT4'.L. 

11.4 

) l • 1 

12.0 

16.0 
10.0 

11.2 

11.8 

SOC'RCE: 1. Co:ir Production Survey RAS/71/715 Nov.1975 

United Nations Development Progr8JllIIJe. 

2. FAO Report 'ffF/79/J Apri.1 1979 
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AUSTRALIA. 

1974 

1975 

1976 

1977 

1978 (~rd) 

19(4-77 
(J.verage) 

- : - A.PP~.>iDIX 

~ 3 1. 7 --------

IMPORTS OF CO.IR FIBRE, Y~RX 

A.ND ~.ANl"FACTUR.~D PRCDGCTS. 

In Q: 'OCO tons. 

COIR COIR MFD 
TOTAL FIBRE YARN F:!ODUCTS 

11.6 c.5 1.8 13.9 

3·9 0.1 1 • 2 5.2 
4.5 0.1 1.5 6.1 
4.J 0. 1 1.6 6.o 

4.o 0 .1 1.5 5.,6 

6.1 0.2 1. 5 7.9 

SOURCE: cc~ ' HF 79/J April 1979 
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Ilfi'ORT OF COI::1 FIBRE, Y . .\.R.."i 

..L\'D ~!A~l.;"F ACT0"RED PRODl"CTS. 

1960 - 1978 

APPE~·..l:JIX 

)Is 1.3 

q 1000 tons 

Average 1960 -1964 
Average 1965 ~ 1969 

..lverage 1970 - 1973 
1974 

197.'.I 
1976 

1977 

COIR 
FIBRE 

0.5 
2.4 

J.7 
9.4 
6.1 

6.4 

8.6 

COIR 
YARN 

J.1 
3.4 
2.9 
4.o 

J.8 
J.O 
1.5 

MFD 
PRODTJCI'S. 

2.8 

2.8 

.2. J 

1.6 

0.7 
1.3 
. .., 
I • I 

TOTAL 

6.4 
8.6 

8.9 

15.0 
10.6 

10.7 
11. 8 

SOURCE: 1. Coir Production Survey RAS/71 J715 Nov. 197 5 

United Nat io.-i..s Deve.1.opment Programme 

2. FAO Report HF/79/J April 1979 
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Trends in the imports of Coir Fibre, Coir Yarn 
and Coir ~uf'ac~u~s product8 bf principal. 
importing Countries. The USA., the EEC, Austria, 
F'i.n.land, Norway, Portugal, Sweeden, Switzerland, 
Greece, Spain,Yugoslavia, Australia, New Zealand, 
South Afri~a, Japan, PolaDd,and other East 
European Countries & other developing countries • 

COUNTRJ:ES. 
.Average 
60-64 65-69 70-73 74 75 76 

(thousand matric ton) 
Selected Eur~nean 
Countries a 

Federal Republic 
of ~rmany .)4.8 J6.5 24.6 23.6 20.0 21_5 

United Kingdom J3·.'.3 27.4 27.3 23.6 17.6 19.6 

Netherl.ands 14.9 11.6 7.0 7.4 6.7 8.5 
France 7.5 9.2 10.0 12.2 5.9 10.8 

Italy 10.2 8.7 9.1 7.8 4.2 6.J 

100.7 93.4 78.0 '14 .E 54.4 66.7 

Uni,ted States of 
AJJlerica 6.4 8.6 s.9 15.0 10.6 10.7 

Japan 11 .4 - 11 .1 12.0 16.c 10.0 , 1. 2 

Other countries 44.5 46.1~ 56.9 66.6 50.9 57.7 

163.0 159.0 155.8 172.2 125.9 140.J 

~PENDIX 

~ s 1. 9 

77 

21 .1 

19 • .5 
8.8 

11 .1 

5.6 

66.1 

11.8 

11. 8 

,;9.0 

148. 7 

s:nra.CE.: 1. For figures upto 1973 UNDP Coir Promotion Survey 
Nov.1975 Vol.1. 

2. }.'or f'igures for 1974 - 77 FA.O Coir Statistics 1974- 1979 
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~ s ;. ~lO 
---------

IMPLICATIONS OF DEXA.:ID AND PRODUC1'IQ~;S PROJECTIONS FOR 

WORLD Tr-ADE IN COIR. 

A.CTULL PRGJECTED 1 98 .5 

1964-65 197.z 1976 basic supp.l. 
J..verage Average 

thouaam matri.C 'tons f'ibre equivalent 

Fibr. (bristle, 
t111misted & mattress 
f'ibri!S) 

Total World demand 

of' which 127.0 J.26.o lJO.O 140 .. 0 100.0 

Demand in producl.n« 
countries. 27.0 28.5 J6.o 45.5 37·.5 

Total Lap~rt demand 100.0 107 ·.5 94.o 94.5 6.2 • .5 

Yarn & Manufactures 

Total vorld demand 
of mi.ch. 142.0 140.0 140.0 150.0 lTJ.O --
Demand inproducing 
countries. 81.0 90.0 96.0 96.0 92.0 

Total Import demand. 61.0 ,50.0 44.o .54 .o 21 .o 

o£ which: 

Yarn 48.o J2 • .5 27.0 30.0 14.o 
Ma.nut'actures 13.0 17.5 17.0 24.o 7.0 

SOURCEt FA.O.COMMODITT PROJE~TION • ESC.PROJ/78/12. 

---
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APEND:-X 
N S 1 .1J 

INTERNATIONAL PRICES OF SRI .I..A..'TKA COIR FIBRE 

(us.$. PER M.T. FOB COLOMBO). 

PRODUCT. 197§ 1977 1978 

Mattress Fibre in Sal.e (FAQ) High 1.20 115 140 

Low 110 104 109 

Bri~tle 2 Tie Grade (HB 1) 
High 390 550 aobve 400 

Low 190 J.20 400 

Machine Twisted 10°-' ) High JOO 350 above .225 
Omatt/Bristle } 

Low 195 225 225 

Machine Twisted 100% ) High 230 210 175 
MattrE>ss Fibre ) 

Low 132 150 150 

C1ir Ya~ Lover Grade High 250 275 JSO 
Low ;.>QQ 200 215 

SOURCE: COCONUT MARKETING BOARD. SRI LANKA. ANNUAL REVIEW 
( 1977 &: 1978). 



APPE~IX 

s s 1. i2 

INTERNATIONAL PTIICl::S OF INDIAN Cl:"'P.LEL COirt. 

Detail~. 1975-191.~ 1976-197}_ 1977-1978 

Quantity export~d in tonn.~s 1014 868 789 

Val.u~ reaiised in -(lakhs) 
Indian Rupees. 19.52 19.48" 16.67 

F.O.B. Price per ton 
Indian Rupees 1925.00 2244.oo 2113.00 

F.O.B. Price per ton in u.s.$ 241 280 264 

SOURCE: COIR BOARD,INDL\.,REPORT 1978 



- 1C2 -
.. _______ __ 

J~~~ D!PORT STA':'!3TICS ox cc..~ ?2:.BRE ~:w I-:'S P!tCDt:CTS. 

J.. ~~RT ?ECORD !C8IR 1000 KG}. 

CHIN.\ 

S:INGA.PORE 

MALJ..Y:; :U 

Pffil.TPPINES 

nm:u. 
SRI U..'IU 

R P.l\.PUA. NEY GUINU. 

nmoNEsn 

TO'UL. 

B. TJ S A. G E. 

BRUSH, KITCHEN BRUSH 

TWDlE ROPE 

PJ..DDING {CAR SF.Al' BED) 

DRLD' Pil'E OTHERS ) 

C. SORT OF THE P'D3RE D!PO~....J) 

BRISTLE F:I:aRE 

TW!:STED FISRE 

M.i\TrRESS FIBRE 

D. 1i't!TURE DEMA.i.'lD 

BRUSH SCRUB BnUSH 
TWINE ROPE 
PADDING FOR C.A.R SE.lT 
PA.DDDl'G FOR BED 
DIU.D'" PIPE 
1'0':'..U. 

;972 1.2.U 
114 1 11 

1,88; 1,972 

430 100 

163 246 

166 .224 

6.2 81 
5,.229 10,322 

10 0 

0 10 

11,059 13,066 

150 TON/MONTE 

1,50 TON/MONTH 

€00 TON/MONTH 

JOO TON/MONTE 

500 TON/MON'm 

100 TON/MON'm 

UNCllA.NGED 

" 
DECREA.SJi:D 
UNCH.A...~GEJ) 

UNKNOWX 
TJECREA.SED. 

70"'4 
.:...;.~ lill 

9.2 68 

1'804 l f 518 

180 15 

l '1 17 1, 662 

410 410 

175 40 

11, 7.'57 6,J05 
0 0 

0 0 

15,535 9,610 

(Tawashi) 

(General Us.,} 



.... --------------------------.~--------·.._ _____ ..,_.,:,,~l----

SHIPPING 1''RIU UIT HA'll!: ON GU lit 1''1.UHu; 1-N HALI!-,;,. 

Comrnoditya Coir Fibre in Hydraulically Pressed Dales a 500 KG/MJ Freight in US I 

Loa<ling 
l'ort 

-~-- ---

Destination Fre.1. ;ht 
Basio 
per CBH 

Currency 
adjust­
ment. 

Factor Bunker Surcharge 
Total 
per 

CBM 

Tota..• 
per 

Ton 

Sri I~nka U.K 40.9.5 (7.00)% 
(21.00%) 

{9.00%) 

2.87 
'l.24 

2.8J 

(18.60%) 
(18.60%) 
(23.oo:t) 

7.60 

7.30 

7 .. 23 

51. 41, 

54.79 
41. 51 

8J.J5 
84.46 

102.88 

109.58 
8).02 

166.70 

174.92 

htilaysia) 
l'e nang ) 

Jokarta 

Europe J9.2' 

Japan · Jl.lt_5 

USA (West) 51.25 

Australia 59.85 
Europe 53.15 

Non Contract • 

.Additional 
Charge 1.78% 0.95 

54 .10 

Contract Rate,. 

London 
Europe 

Japan 

USA(Eaet) 

USA(¥.est) 

Australi.a 

~ 98.50 

29.00 

98.25 

97.25 

57.22 

( 4.11%) 2.46 (42.0J~) 

(24 .oo~) 12.99 (16.22%) 

(21. 00%) 6.15 (46 .. 20%) 

(22.25%) (14.66%) 

J2 .10 
25.15 

B .. 99 

JJ.78 

1J.J9 

22.00 

76.08 
58.95 

1J2..28 

48 s 51, 

98.25 

119.25 

78.JO 

261_. '• 56 

97.08 
196.50 
2:,JB.50 

156.60 

From Bitung :for shipwent
3
to Europe, U.K. and Australia, trauehlpmeut 

charges of R .14,000.00M or US$ 45.00 per ton will be pay~>1e in 
addition to P the above rate~ 

() 

1:. 

1 
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APPE~::X 
N 5 1.1j 

SEIPPING FREIGHT RA.T.Z ON TWISTED COIR FIBRE IN CIRCTLAR COILS. 

Loari.;!1€ Port Destina- F.,..eight 
ti on. Basic 

in CBM 

SRI LANKA Japan 55.50 

U.K 79.30 

Cont...nent 76.00 

.A.ustra..lia 117.50 

Europe 

Currency 
adjustme.'l.t 

!'actor 

9.01% 

7.oo,; 

21.0~ 

4.11~ 

Freight in US $ 

Bunker 
surcharge 

25.00;6 

18.6°" 

18.6~ 

42.0J% 

rotaJ. 
per 
CBM 

73.26 

109.60 

106.10 

171.71 

To-ca 1 
per 
Ton 

73.~6 

l'."9 .60 

106c10 

171.71 

185.00 

Freight for Twisted Fibre has not been ~ixed in the commodities 

list by' Indonesia ShippJ.ng Co~erence. 



No. 

1 • 

2. 

J. 

4. 

5. 
6. 

'l • 

- iC6 -

A?PE~rn.r:x: 

!is 2.1 

Estimated Cost 0£ Land, Si~a Development and Building~ 

required for Prod~ction 0£ 1,200 Tons Tvisted Coir 

Fibre per year ill Nortb Sulawesi, Indonesia. 

A.ssets 

Land 

Bui.lding pl.ant 

Godown 

Drying Yard 

O'f'fice 

Vor~h*P 

Soaking Tank 

Total 

Quantitative 
Data 

15,000 sqm 

600 sqm 

200 sqm 

400 sqm 

200 sqm 

60 sqm 

250 1Sqm 

Cost / Sqm Total. 

Rp CS$ 

1,000 1.60 l,S,000 .. 00 24,000 

60,000 96~00 J6,ooo.oo 57,Goo 
30,000 48,00 6,oco.oo 9,600 

20,000 J.2.00 8,000.00 12,800 

60,000 96.00 12,000.00 19,200 

30,000 80.00 J,000.00 4,800 

J0,000 48.00 7,300.00 1.2,000 

87,500.00 140,000 



N.S 2.2 

petails of Machinerv and SauiDmen~ 
Cai::- Fibre 

recui~ed for Production of 

Machine &: Powe.:-
Reouirement 

No.of M/c Power Total 
:Req~- in HP 
ment. per M/c HP 

1 • FOR co:rn EXTRACTION -

2 5 10 

J 7.5 z~ • .s 

2 2 4 

2 15 JO 

66.5 

• 

Description 
0£ Machine/ Cost 
Equipment. per machine 

VS$ RP 

1400 Mr per annum. 

Crusher J,200 2,000.000 

Defibering 7,600 4,750.000 
Machine 

Revolting 
1~910 1,193.750 Screener 

TUr.bo Clea-
4,350 ner 2,718.750 

Freight,I.nsurance 3~ 

C1ear:i.ng,Erection 10% 
and Installation. 

Total Cost 

2. TwisteC. Fibre:Production-1200 Mt Per annum. 

Total Co~t 

US$ RP 

6400 4,ooo.ooo 

22800 14,250.000 

J820 2,387.500 

8700 5,437.500 

41720 26,075.000 

12516 

4172 

7,822.500 

2,f07.500 

58408 J6,505.ooo 

6 9 Curling 
Machine 

22,000 13,750.000 132000 82,500.000 

J. Generator 2 50 KVA. 

Freight & 
Insurance JO% 

Clearing 
ERection & 10% 

Instal.lation 

Tot~l Cost 

Pre investment cost and start 
up coet 5% of cost of Machinery. 

Total Cost 

39600 24,750.000 

13200 s,250.coo 

184800 11 S, 500. OGG 

45000 28, 125.ooc 

9,006 

J 0 2 6 1 8 1 89' 1 J 6 • 2 5 0 



... ,.... . .:: 
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Detai1s o~ Utilities for ~he Produc~ion of 

1,400 Ton$ Cnir Fibre in North Suiavesi. 

Platform Sea.le• 

Trolleys 

Yorlahop Equipment 

Yater Pu.mp 

2. ) 

6 

Fire Fighting Equipment 

RP us $ 

.. 

--~--~-- .. 



I. 

II. 

IIJ:. 

IV. 

v. 

VI. 

VII. 

z= 

z-;s J. i 
--------

Detail.s of Capital Investment required for 
Productions of 1,400 Tons Coir Fibre ~~be 
Processed fur~her i.l;.to 1,~00 Tons Twisted 

fibre. 

us $ 

.Land and Site Development 
Building 140,000 

Machinery f'or rib~~e Produc 58,408 ) 
-tion. ) 

Machinery f'or Curled Coi.r l 288,208 

Product ion 184,800 

Generator 45,000 ) 

Util.ities 15y000 

Reinvestment and Start up 
expenses. 14,410 

. 5% x II {288,208) 

Total Fixed Assets 457,618 

Working Capital. !'or 2 month!.J 40,000 

Tota.1 Investment 497,618 

Say USS 500,000 

======:s===== 

RP 

87.500.000 

180.130.000 

9.375.000 

9.006.250 

286.000.250 

25.000.000 

J l , • 0 1 , • 2 50 

=========== 



l'l :_, 'I • I 

---------
COill Jf!BRE FACTORY AT NORTH SULAWl!:SI. 

Estimated of Sales Revenue in ~lll Production. 
Output 1200 Ml' 1idated 1''ibre 

l'roclucat Unit Prioe 

Export f,ooal 

Quantity Total 
Sold 

Ex•ort Local 

Salee nevenue. futa l 

Export Local 

-------------·---- ----------

----~~------------~----------
319,200 

Twlst6d Fibre us.I 266 
(Curled Cotr) 

266 

RP 166250 166250 

700 ttr 

700 Mr 

500 »r 186,:wo 1 :n, ooo 

,500 MT 116,375.000 83,125,000 199,500,000 

-----....---------------

..• I 
--JI. I , ) I 
I I 

' 
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APPE:ND:::X 
~ s 5.1 

NORTH su~.WE~I COIR PROCESSIXG FACTORY -INDO~Sil. 

Annual Requirements of' Major Raw MateriaJ.!:> - Co'ir Fibre output 
1400 MT per annum. 

Qu.anti ty Description of 
'Raw Materials. 

Unit Cost. 
US$ RP 

Total Cost 
US $ RP 

12 millior. Coconut Husks 40 25,000 48,000 J0,000.000 

{One million H~sks per 10,000 B~sks) 
for production 0£ 
120 Metric Tons 0£ 
Coir Fibre) 



- 1~? -

APPS}.l""DL-X 
~ s 5.2 

Man Po~er ~equirements for Produc~ion of Coir Fibre 
Plant .&nnut',l Oucput 1 ,400 ~ Coir Fibre/1 ,200 Twisted 
Fibre. 

Desi~ation. No.0f SalaryLWa~sL~!onth Total 
person. us$ RP us~ RP 

Manaetrial & S"..lpervisL;n 

General Manager 1 JOO 187.500 JOO 187~500 

Works Manager 1 200 125.000 200 125.000 

Plant For~man J 150 93,750 4.r:-o 281.250 

5 950 59J-750 

Administration & Clerical 

A.ccountant. 1 150 9J,750 1,0 9J,750 
Store Keeper 2 60 ;7,500 120 75.000 
Clerks/Typist 6 60 J7.SOO J60 225.000 
Driver 1 50 J 1 .~50 50 J1 .250 
Peon 2 40 25,000 80 .so.ooo 
Watchman J 40 25.000 120 75.000 

15 880 550.000 

Services & Facilities. 

E.lectricians J so J1.2.50 150 93.750 
Mechan1cs J .50 J1 •. 250 150 9J.750 

6 JOO 187.500 

Works: 

Ski.lled Curling (J 10 ~o J1 .250 500 312.500 
Defibering skilled 10 50 J 1. 250 500 J12.500 
Semi skilled 10 40 2,5.000 400 250.000 
Unslilled. 12 JO 18.750 J60 225.000 
Unskilled so JO 18.750 1,500 937.500 

92 J,260 2,037.500 

Managerial & Supervision 5 950 593.750 
A.dm.& Cl.erical 15 880 550.000 
Services & Facilities 6 JOO 187.500 
Works 92 J,260 2,037.500 

118 5,390 J,J68.750 
Fring9 benefit J~~ 1, 617 1,010.625 

7,007 4,379.375 
For I year x12. 84, 084 52_552. 500 

------ ========= ------



Raw Materia.l: 

ESTDiATE OF A...'<'NUAL OPERATIC~ COST 

NORTH SULAw"ESI CQL-q PLA~"'T. 

12 Mi.llion Coconut Husks. 

APPE~u.::::x 

~ s 5.3 

Product. 1400 ton5 Coir Fibre - processed ::t.. into 
1200 tons of Twisted Fibre. 

Detai.ls of Expenses. 
Total. 

US.$ RP 

1.Rav Materials. 12 Mil.lion 
hUsks @ us.i.4 per 1000 
husks. 48,000 30,000.000 

2.Conversion Cost: 

2 .1 Power/liater .21,000 13,125.000 

2.2 Vages/benef'i ts 84,000 52,500.000 

2.3 Machinery Ma*nta-
nance (5~ of plants 
va.lue) 16,000 10,000.000 

2.4 Building Maintenance 
( 2~ of bu:OOing va.lue ) 2,800 1,750.000 

2~5 Pith removal expenses 2,400 1,500.000 

2.6 Other t"actory 
expenaes (5~ o'S b) 4,200 2,625.000 

2.7 Office + Ad.minis-
tration expenses 
(5~ of b) 4,200 2,625.000 

2.8 Depreciation. 
5% of' land + bui.ld-
ing & lo,£. of Machin-
ery. 38,800 24,250.000 

Interest on borrow-
ing C 12, (70,;of' 
tctal of us.$. 
500,000) 42,000 26,250.000 

J, Manufacturing Cost 263,200 164,625.000 

4. Transport to 
Port + FOB. 9,600 6,000.000 

5. Total Cost. 273.GOO 170, 625 .ooo 

Cost per M.Ton 
us.$ RP 

40.00 25,000 

17.50 10.938 

70.00 43.750 

13.34 8.337 

2.33 1.456 

2.00 1.250 

J.50 2. 188 

J.50 2.188 

J2.JJ 20.206 

J5.oo 21 • 87 5 

219.50 137.188 

8.00 5.000 

227.50 142.1::8 



A.P P!::.\DiX 

- 1 i4 -

=.ST:L'-L\T:S A.~NUAL OP~::.U.TIGN I.OST. 

Product: Coir Fibre 

Raw material:Coconut Husks. output: 1,400 MT 

2ETAILS CF EXPENSES. COST TOTAL COST PER MET'"";>_IC TON" 

us $ RP us $ RP 

1. Cost of Husk 48.ooo 30,000.000 34,29 21 .431 
12 mill.ion C us $40 
per 10000. 

2. CoIIVersi.on r cost. 

Power/water 15.0\0 9,375.000 10,71 6.604 

Wages/benefits-Monthly 
Cost US $.7007 less 46.800 29,250.000 33.43 20.S94 
curling iJS $.3107 
12 x us $.3900 

Machinery Maintenance 
sr, of' plan·; 5.000 J,1.25.000 J.57 2.2Jl 

Building ~aintenance 
2~ of value 1.200 750.000 o.86 .538 

Pi th Remov.'!.l. expenses 
(us $.2/ton) 2.400 1,500.000 1.7.L 1.069 

Other factory expenses 
administration 5% of 2 ··~00 1,500.000 1.71 1.069 wages 

Administration + office 
expenses 5% of wages 2.400 1,500.000 1.71 1.069 

Proportiena,;. Deprecia-1 4. 200 
tion C 5% on value of 

8,875.000 10.14 6.;38 
building 
ClO~ on M/C + util~. ties 

Proportional interest 
on borrowing 12~ of 15.000 9,375.000 io.71 6.694 
us.$.350.000 

Total cost for produc-
ti on 1400 tons of 152.400 92,250.000 108.84 68.027 
coir fibre. 

' . --
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ESTDfATE OF A~'UAL OPERA.--:'ICN COST 

NCRTH 3UUWESI COIR PU.\"'!'. 

Product: Curled Coir (TYisted Fibre) 

Raw }fateriai: Coconut Fibre. 

DETAILS OF EXPE..'lSES • 

Cost of Rav Materiais 

1400 tona Decorticated Coir 

a us.$ 127/M'l' including 
process Vaate (+ 10%) 
1200 Ton. -

Vagee (benefits) 

Power/Yater 

Machinery Maintenance 
(.5~ of Plant) 

Bui1dillg Mai.ntenance 

Factory Expenses 
{!5~ of wages) 

Of'f'ice Expenaes 
(.5~ o-£ wages) 

Proportionate Depreciation 
!5% on Buiiding 2800 

1 ~ on Machinery :.· 1 • 800 

Proportionate :Interest on 
borrowings (12~ of 350000) 
(420000 - 1!50000) 

Transport to Port & FOB 

• Tota1 FOB Cost o-r 11000 
Torus 'firisted F•ibre. 

• 

TOTAL COST 
US.$ RP 

152.4:,0 9!5,.2,50.000 

J7.200 23,250.000 

6.000 J,750.000 

11~000 6,895.000 

1, 6oO 1 ,000.000 

1, 800 1 '125. 000 

1 ' 800 1 ' 12 5 • 000 

24.600 15,375.000 

26J.400 164'5 25.000 

9. 600 6000 • 000 

273. 000 17a52 5. 000 

.u>PE~'DIX 

~s ::; • ::; 
----~----

Ou~~~~= 1200 Ton 

PER METRIC TON. 
us.$ RP 

J1.00 

5.00 

79.375 

19.375 

J. 125 

5.7JO 

.8J1 

.938 

1.50 .938 

20.50 12.81J 

22.50 14.06J 

.219.50 139. 188 

a.oo 5.000 

227.50 142.188 



NOR!'H SUI.AWES!: COIR FIBRE FACTORY 
\ 

Commercial Pro£itabilitv 

Rat• o-£ Return 

SA I.ES :REVENUE I 

By sale o~ 1,200 Ml' 
TYi.9ted Fibre 
Fibre O 266/ton FOB 

IA••: 
Operating coat 191,aoo 
Depreciation JS,800 -

A 

10~ Equity 

J19,200 

231,000 
Left•: 

B 

3o,; !:qUi:t;y 
7~ Bor.·ovings. 

J19,200 

2g1 ,ooo 
a,200 

Intereet on 
borroyj_ng. 42,000 

Gross Pro~it be-tore tax 

Corporate Tax O 2~ 

88,200 

17,640 

Net Proeit a:rter Tax 70,56o 

Net Pro-tit 
RA.TE OF RE'IURNt 

DtYestment 

= 
-.----- % 100 

500,000 

• 14.12~ 

46,200 

9,240 

36,960 
:s:s==-== 

Net P?'Qfi t & ~:Interest 

:tnvestment 

J6' 960 + 42 '000 
---------------- x 100 

590,000 



NORTH SUllw"ESI COIR FIBRS FACTORY 

Commercial Prc"':itability 

REPA..:..'MENT PERIOD. 

A. 

Wholly Equity 

Net !'rof'it a:fter tall 70,560 

Depreciation J8,800 

Total 109,360 
======:: 

Fund.e avai1abl~ per year 109,360 

Total amount to lte paid 
back US • 500, 000. 

No. or years req~red. US $ 500, 000 

109,J60 

4.6 years 

Intereqt 

B 

A.PPE~"DIX 

NS 5.7 

JO~ Eqrity 
70'Jf> Borrowings 

J6,960 

42,000 

J8,800 
-·-
117 '760 
======= 

117' 760 

500,000 

, 17 '760 

4.2 years. 

us~ 



x s 5.3 

~ORTH sru;.r;sr com FIFrn;- FACTURY 

Commercial Profitability 

Total Salee GS "' 319,200 :;;. 

· Items Variable: Fi:xed 

wska -48, 000. 

Power & Oil 21,000 

wages 54, O<JO 

Salaries 30,000 

Maintenance 16,000 

Factory Expenses 13,600 

Depreciation 38,800 

Transport to Porta 9,600 

132,000 98,400 

Contribation: Sales - Variable 

319,200 - 132,600 

= 186,600 

B.E.P. : !1.xed e:rpen~ es x 100 
Contrib:ition 

98,400 
x 100 

186,600 

= ~~ 



A..P~~=:t 
~s 5.9 

Compa._~t:.ve Cost a~ ?~cue:::. on 0£ C~~ ~~b~ (~~· 79) i=. 

D~:f'er'!n't Co.i: r:-oduci.ng CoW11::-ies. 

Cost i.:t US $ pe::" M.Ton 

Deta.il.s. Sri t=ank:a I:od'4 a ':bail and Ma.l.a73a I:u.:ioi:uuiA 
(E.stj.matec) 

Cos~ o~ ._,,, Mate~ 2s.31 ,50.00 :30.00 JO.CO . 34 • .29 

Cocm:mt !!usk.s a,ooo 10,000 10,000 10,000 9,000 
Buala iluaks RU3.la Bu.so Baab 

Co1%Yer-sion hPemses: 

Yaces/Powwr/Machti'ery ) 

M&Urte-=e/lleprec:l.a~oi 41 • .:34 83.00 90.00 90.00 74.5~ 

In-terest on Z:Ye~rt::Den"t 

Tota.l Coat o~ Pr<liuccion 49-.53 

~or-t to Pr-oc•••or/ 3.67 
bport•r 

To-Cal. C4a "t ~ Prod.net 55.22 1J5.oo 120.00 1.:t.0.00 108.84 



~~"'G:= 
Y S .5.iO 

:~mpa...-s~~ve Cos~ o~ ~duc~on ~ C--=led Co:.: (~...;.,~~ed ?~b~):.;i 

d.i.:!'~erent :;;:por. ~ Ccu::1.~:ie~ (~ug. i 979) 

:o•t o~ Ra.v M&teri&la. 

Ulo'rl:::lc ~or 1 °" 
?roe••~ ~~&&S• I 

:oUTe~1on Costai 

'ia.gas/Pover/Mac:!l.inery ) 
~a:.nten•nce/?actory & ) 
O~ic• e:pens••· ·t DeP%"'9catj.cm. 
~•re•t on Imreatment" } 
!"OB l:::pella••· } 

~Ort Daty at 1~ o~ 
!"OB Pr:ic• 

SIU U-~ 

10:3- 90 

so.co 

40.oo 

194.70 

266.00 

71~:30 

nm.ZA. "ra I~ Ji.SD . M4!..l.~ 

1so.oo 143.00 14J.OO 

69.00 9!).00 90.00 

249.00 238.00 233.00 

266.00 266.00 266.00 

D!JONZS::A 
E:~t imatec 

127.00 

100.50 

266.oo 



FEDERAL REPtTBLIC OF GEID1AXY: 

1960-1978 

Year Coir Fibre Coir Yarn 

Average 

1960 .. 1964 22.9 9.4 

A.vernge 

1965-69 27.5 5.7 

A.verage 

1970-1973 19.4 2 • .5 

1974 19.1 1.8 

197.5 14.9 2.4 

1976 16.4 2.4 

1977 16.2 .2.4 

A.PPE~'DIX 

.N s 6.1 

D!FCRTS OF COIR FI9RE, YA..."CL>,; 

A~ ~!A.NlJFACTl"RED PRODT.JCTS. 

Q : 1000 tons. 

M:f'd. Total 
products 

2.5 34.8 

J.J 36.5 

2.7 24.6 

2.7 23.6 

2.7 20.0 

2.7 .21 • 5 

2.5 21.1 

SOURCE: 1. Coir Production Survey RAS/71/715 Nov.1975 

United Nations Development Programme. 

2. FAO Report FrF/79/J April 1979 



APFE~"D:::::X 

~ s a.2 

t'NITED KI~GDOM: Ifil'CRTS OF corr. ?I3RE' YARS 

A...'i:D ~'iCTACTtrtED PRODrCTS. 

Year 

Average 1960-1964 

Average 1965-1969 

Average 1970-1973 

1974 

197.5 

1976 

1977 

1960-1978 

COIR 
FIBmt 

22.7 

20.0 

21.2 

18.5 

12.8 

14.7 

14.6 

COIR 
YARN 

4.5 

3.1 

2.4 

1.8 

1.9 

1.6 

1.J 

MFD 
"PRODUCTS 

6~1 

4.J 

J."." 

J.J 

2.9 

J_.J 

J.6 

Q : 'OOO ton~ 

TOTAL. 

JJ.J 

27.4 

27.3 

23 .. 6 

17.6 

19.6 

19.5 

SOlJRCE; 1. Co:'.r Production Survey RJ..S/71/715 Nov.1975 
United Nations Development Programme 

2. FAO Report HF/79/J April 1979 



FRANCE 

Year 

.Average 1960-1964 

Average 1965-1969 

Average 1970-1973 

1974 

197.5 

1976 

1977 

IMPORTS OF CCIR FIBRE, Y"A..~~ 

A....'-U ~~'~7ACT1-"RED PROD~~TS. 

1960 - 1978 

APP.E1'1'DIX 
N S 6.J 

- :;;.= = -=~-~-

Q 1 000 tons. 

COIR 
l"IBRE 

.J.2 

J.9 
3.0 

J. 1 

1.6 
2.s 
J.O 

COIR 
YARN 

4.o 
4.6 

6.0 

7.6 
J.4 
6.8 

6.9 

MFD 
PRODUCTS 

0.3 

0.7 

1.0 

1 • .5 

0.9 
1. 2 

1.2 

TOTAL. 

7.5 
9.2 

10.0 

12.2 

5.9 
10.8 

11 • 1 

SOURCE: 1. Coir Pr,lcluc-tion Su~ey RAS/71/715 Nov.1975 

United Nations Deve1opment Programme. 

2. FAO Repor1: lfF/79/J April 1979 



-

Averaga 1960 - 1964 

ATerage 1965 - 1969 

Average 1970 - 1973 

1974 

1975 

1976 

1977 

. ~' 
- 1.:.....+. -

~PF:S~IX 

N S 6.4 

IMPORTS OF COIR FIBRE, YA....':l.-..; 

A.ND ~'fL"'FACTDRED PRODUCTS. 

1960 - 1978 

COIR 
FIBRE 

2.8 

2.1 

1.3 

2.2 

2.0 

J.6 

J.7 

COIR 
YARN 

11 .5 
8.2 

4.o 

3.1 

2.5 

2.4 

2..7 

Q : 1 000 tons. 

MFD • 
PRODUCTS 

o.6 
1 .J 

1.7 

2 .1 

2.2 

2.,5 

2.4 

14.9 
11. 6 

7.0 

7.4 

6.7 

8.5 

8.8 

~OURCEz 1. Coir Production Survey RA.S/71/715 Nov.1975 

United Nations Development Programme 

2. FAO Report ffF/79/J April 1979 

... 



ITALY 

Average 1960-1964 
Average 1965-1969 
.lverage 1970-1973 

1974 

1973 

1976 

1977 

DiPORTS OF COIR FIBrtE, YA..~~ 

A..'c"'D ~..A.\11.."F ACTt'"'R:'.D PRODTJCTS 

1960 - 1978 

ilP:S)l""IJ.IX 
~ 5 ~,5 

Q: 1 000 ton~. 

com 
F:IBRE 

4.9 

J.9 
4.5 
J.8 
1.9 

2e7 

2.0 

com 
YARN 

4.7 

J.7 
J.O 
2.J 

1.2 

1.9 
1.8 

MFD 
PRODUCTS 

o.6 
1. 1 

1.6 

1.7 
1.1 

1.7 
1.8 

TOT.AL. 

10.2 

8.7 
9.1 

7.8 
4.2 

6.3 
.5 .6 

SOURCEt 1. Coir Producti~n Survey RAS/71/715 Nov.1975 

United Nations Development Pr;Jgramme 

2. FAO Report ffF/79/3 ~prii 1979 



ESTDfA.TI:D COST CF LJ...'ID, SI~ DEVELOPME:NT, 3UII.DDiGS 

UlCLt:DL"\{G FDNCTION.il. F.ACI!..ITIES FOR PRCDtJCTJ'.ON OF 

RUBBERIZED COI.R IN JJ..VA.. 

1 .. Land i.nc.luding 
site DeTelopment 

2. Build~s 

Yorkahed 
Store 
Godown ~or 

900 Sqm 
100 Sqm 

Coir 200 SqJll 
Godown for ~inished 

goods. 200 Sqm 
Che mica.ls 

room 

Boiler room 

Packing Dept 

JIJ Sqm ~ 
JO Sqm ) 

40 Sqm ) 

Quantitative 
Data 

.tUmua.l Output 900 Tons. 

Rate RP Total in Tot.al in 
currency RP U S$ 

6,000 Sqm 2,~00/sqm 15,000.000 24,000 

1,300 sqm 50,000/sqm 7~,000.000 120,000 

150 sqml00,000/aqm 15,000.000 2~,000 

Funct.ional. !'aci.lities 020~ 0£ Bui.!d.ing cost 18,000.000 28,800 

Contingenc1s. 2,000.000 J,200 

T'Gtal. 12. 5? 000. 000 200,, 000 



~PP::2~1JIX 

J 2.2 

DETAILS OF Pl.AXT & XACHD"'3RY/EQl'IP~~'T REQCLRED 

FCR THE PRODUCTION 0 F Rt;BEERIZED COIR r'."I JA. VA. 

Machine &: Power 
Requirement. 

Quantity HP Total 
Requirement 

t 

1 

1 

1 

1 

1 

9 
J6 

7.5 
15 

9 

2 

10 

20 

9 
J6 

7.5 
15 . 

9 

2 

10 

20 

Description of the 
Machine/Equipment 

Untvisttng Machine 
Rubberizing Plant 

incl.uding spraying 
system/Latex 
Pressure 

Tanks & Accessories 

Hydraulic Hot Press 

Dryi.ng stove + 
vul.ca.niser 

cutting Devices/ 
Bandsaw Machines 

Col.l.oid Mil.l for 
Latex compoundi1J€ 

Agitator 

Chamber Driers 1 set 

Air compressor 

Steam Generator 
(Boiler} 

Annual Outpu~ 900 ~IT 

Cost per 
~fa chine 

) 

Total Co .st. 

RP US $ 

~ 
~ 

l?00,000.000 320,000 

·) 
) 
) 

I 
) 

~ 
l 
~ 

Ocean freight & Insurance (Jc:>%) 60,000.000 96,000 

Cl.earing,Erection & Installation(1~)20,ooo.ooo 32,000 

108.5 Total. 280,000.000 448,000 



APPE~'TIIX 

J 2.J 

)) DETAILS OF u--rILITIES RE~UIRED FOR PROD'GCTION 

OF 900 Ml' RUBBERIZED COIR Di JA.V~. 

A. Auxilliaries/Utilities & Service facilities. 

Water Pumping station, Tank ) 
Steam-Air & Water Pipes. ) 

Electrical Cabling. 

Laboratory Equipment 

Workshop Equipment 

Racks &: Tro.lleys ) 
Materia1 Hanciling) 
Fire Fighting - ) 

Truck & Car for office. 

Total 

US $ RP 

10,000 6,250.000 

10,000 6,250.000 

5,000 J,125.000 

5,000 J,125.000 

25,000 15,625.000 

60,000 37,500.000 

-·----~------------------------------



I. 

ll 

III. 

rv. 

v. 

VI. 

VII. 

- ~29 -

Details of C~pi~al i~ves~ment required 
for Production of 900 MI' Rubberised 
Coir Froducts. 

us $ 

Land and Site Development 
.20'"'' 000 and building. 

Machinery and Equipment 448,000 

Utilities 60,000 

Pre investment and Start up J2,000 
expenses 

Contingencies 10,000 

Total fixed assets 750,000 

Worlr..ing cap.ital for 2 months 250,000 

Total 1000,000 

• 

RP 

125,000.000 

280,000.000 

J7,500.000 

20~000.000 

6,250.000 

468,750.000 

156,250.000 

625,000.000 



A.nnual Sa.l~s of Rubberized Coir Fac~ory in Java - in fu.l: P~oducticn. 

Product. 
Quantity 
Total 
So.ld 

Unit Price 

us.$ RP 

(Car Seat Cushion.1' 400 Tons 2,300 1,437,500 

~ Transport Bua Seat 

( Beddings and Fu.mi tur1t 

( Cushions. 500 Tons. 
( ~ir Filters etc 

Total Sa.l es. 

us.$ RP· 

2,070,000 1,293,750.000 



.A.PFE:-..'DIX. 
J 5 .1 

A_.'llj"}jl]AL REQ.UL_,ME1rrs OF MAJOR RA:f MAT.ERL.US FOR PRODUCTIO.N' OF 

( 900 TONS R~'13EERI.%ED COIR - IX JAVA. 

Quantity · Description of 
Rav Materials 

4.50 M.Tons Centrifuged Latex 
(60% Dry Rubber 
contedt) 

500 M.Tons Twisted Coir Fibre 

Rubber Chemicals 

Unit Cost 
us.$ RP 

l ,080 675.000 
(per Mr) 

JOO 187,.500 
(per MT) 

(at 1/6 of Latex cost 
rounded) 

Acce.lerator imported 
1/J local Antioxidant 
and Stabi.lizer 
balance Dispersing Agent. 
imported.. 

1 • Zinc Oxide 
2.Kao.lin 
J.Sulphur 
Pottasium Hydroxide Local 

360 KL Furnace Oil 48 J0,000 

Water Lump sum 

Cons stores Lump sum 

Total 

Total Cost 
U5$ RP 

486, JOO 303,750.000 . 

150,000 93,750.000 

60,000 J,750.000 

J0,000 1'875.000 

17,280 10,800.000 

720 450.000 

18,000 11,250.coo 

762,000 476,250.000 



-

No.of' 
persons. 

Mar\lgerial & Suoervisorz 

Gener.a.l. Man:rr 1 
{Expartriate 
Finance Manager 1 
Works Manager 1 
Commercial Ma.cager 1 
Plant Supervisor 4 
Chemists 2 

10 

Admin.istrativeiClerical 

Personn~l O~ficer l 
Accounts Of'f~~~r 1 
Store Keeper 4 
Clerks/T'fPists 10 
Peoru!J 12 
Driver 4 

J2 

Service & Facilities. 

Electricians 4 
Mechanics 4 
Boilerman 4 
General operator 4 
Packers 4 

20 

Wirkers: 

Skilled 20 
Semiskilled 40 
UI18killed 50 

110 

Sa.lee Sta!'f 6 

Manageria.l & Supervis ary 10 
Administrative & Clerical J2 
Service & Facilitie~ 20 
Yorkers 110 
Sales Staff 6 

178 

Frin ~e Benefi te 30% 
Escalation 10~;; 

Total per month 
For 12 months 

Sav 
L_ 

... ....,,,.,,, 
- i_:...:.. -

RtiDEERIZED r.'IA r"IT'\r'i.T'"llV 
J.'A"-'.J.V.n.• 

Per Month. 
Us$ RP us.$ 

1,600 1,000.000 1t600 

240 1,50.000 240 
240 150.000 240 
240 150.000 240 
160 100.000 640 
160 100.000 320 

~,280 

160 100.000 160 
160 100.000 160 
TOO 62.500 400 
80 50.000 800 
48 J0.000 .576 
64 40.000 256 

2,352 

80 50,000 J.20 
80 50.000 J20 
64 z;o.ooo ~56 
64 40.000 256 
64 40.000 256 

1,408 

80 50 .ooo 1,600 
64 40.000 2,5150 
48 J0.000 2,400 

6,560 

160 100 .ooo 960 

J,280 2, 050 .ooo 
2,J52 1,470.000 
1, 408 880.000 
6,560 4' 100 .ooo 

960 600.000 

14,560 9' 100 .ooo 
4,J68 2,730.000 
1,892 1,182,500 

20,820 lJ,012,500 

.APPENDIX. 
J 5.2. ---------

Total. 
RF 

1,000.000 

150.000 
150.000 
t;o.ooo 
400.000 
200.000 

2,050.000 

100.000 
100.000 
250.000 
.500.000 
J60.000 
160.000 

1,470,000 

200.000 
200.000 
:160.000 
160.000 
160.000 

880.000 

1,000.000 
1,600.000 
1,500.000 

4' 100.000 

600.000 

249.840 156,150.000 
156,250.000 250.000 



A?PE::\~IX 

J 5.J -------... 

ESTIMATES OF A..\"}.lJAL OPERATION COST FCR JAVA FACTORY 

PRODUCTS : RCBEERIZED COIR. 

Automobile Seats - Cushion - ~a-ctresses. 

Output: 900 MT. 

Details of Expenses. 

A. RA.W MA.TERIAI.S: 

1.1 Curled Coir (Twisted Fibre) 
500 Ml' at US $ JOO or 

Total Cost 
us.$ RP 

'000 •ooo 

RP.187.500 150 93 750 

1.2 60% DRC Latex at 05$1.08 
per Kg. or Rp.675 per Kg 486 JOJ,750 

' 1.3 Rubber Chemicals 
1/6 of Latex Cost 90 5,625 

1 .4 Furnace Oil & Water 18 11, 2.50 

1.5 Other consumable stores 18 11,250 

1.,6 rota1 Material. Cost 762 476,250 

B. Conversion Cost. 

2..1 Power 
2.2 Wages & B~netits 
2.J Machinery maintenance 

6% of Machj,nery} 
2.4 Building Maintenance 

2~ Of building. 
2.; Factory Production 

Expenses 1~ of b 
2.6 Office Erperuses 20% of b 
2.7 Car Maintenance 
2. 8 Depreci.ation on building 

5~ and 10; on Machinery 
2.9 Interest at 12% on 70'fo 

borrowings. 
2 .1 O Sundries. 

C.Manu~acturing Cost 
D.Salee & Administrative ex~ense9. 

4.1 Packing e:xpense9 
4.2 Salee Expenses 

( Travelling and Promotion) 
4.J Office overhead 

)6 22,500 
250 156,250 

33 20,625 

4 2,500 

25 15' 625 

50 J 1'250 
5 J,125 

65 40,625 

84 52' 500 
6 J,750 

558 )48,750 

1,320 825,000 

150 9J,7.50 

198 123.750 
1J2 82,500 

Cos-c per MT 
us.$ RP 

166.67 

540.00 

100.00 

20.00 

20.00 

846.67 

40.00 
277.77 
J6,67 

4.44 

27.78 

55.56 
5.56 

72.22 

93.33 
6.67 

620.00 

1,466.67 

166.67 

220.00 
146.66 

104 .167 

JJ7.500 

62,500 

12.500 

12.500 

25.000 
173.611 
22.917 

2.777 

17.3' 1 

J4.722 
J,472 

45' 139 

58.334 
4~ 167 

J87.50Q 

616.6-Sj 

104. 162 

137-500 
91.662 

10<ra 0£ Manu£acturing eoet~---------~------~------------~---------------~ 
480 J00,000 5JJ.JJ JJJ.JJJ 

E Total Cost 1,800 1125,000 



A.PPENDIX 
_______ ... 

JA.VA. RUEBERIZED corn. F.\CTCRY. 

Commereia.l Profitabi1ity. 

Sal.es RecoTery 

Lessz 

RATE OF RET1JRN • 

A. 
10~ Equity 

Product.Len coat• 1, 171,000 

Depreciation 65,000 

j,d•inistrative 
overhead 

Sel1.ing & Dis­
tribution J48,000 

~-------1,716,000 

Gros•prof':i t be:f'ore tax 

Cor-,,-,rate Tax at 2~ 

J~,ooo 

70,aoo 

28),200 

Rate o~ return: 11.P. af':er Tax 

28'.),200 
x 100 

1,000,000 

a 28.J2 ~ 

B 
J~ Equity 
7o;, Borrowings. 

us$ 

2,070,000 

1,716,000 

Interest 

354,000 
84,000 

G.P.bet'ore 
Tax 

Corporate 
Tax 0 2~ 

270,000 

34, 000 

N.P.at'ter tax + Interest 

I?rrestment 

2 1 6 'ooo. 84 , 000 

1, 000' 000 

= JO~ 



- i 3~ -

..u>PE:NDIX 

J 5.5 --------

JA.VA RUBBERIZED COIR FA.CTORY· 

Commercial Pro:fitability. 

REPAY!tfENT PERIOD • 

Net Prof'i t 
a:fter tax. 

Depreciation 

.A, 

10~ Equity 

us$ 

283,200 

65,000 

348,200 

This amount will pay back 

total in-vestment a:f US $ 

1 , 000' 000 in 

us $ 1 ' 000 '000 

Net Prc:fit 
after tax 

Interest 
Depreciation 

B 

3~ Equity 
70% Borrowings. 

Us$ 

216,000 

84,000 
65,000 

:;65,000 

Th~ amount will. :faci1itate 

repayment o:f Investment o~ 

us$ 1,000,000 in 

us$ 1,000,000 
= 2.9 years. 

J48,200 J65,ooo 

2.9 years. 2.8 years. 



u 5.5 . 

.Jis.VA RI:'nFERTZED COB F.ACTGB.Y 

Camaercial Profitability 

Total Sales US $ 2,070,000 

Ope.rational E:xpenaes us $ 

Variable Fixed -
Bav Mat'!riala 762,000 

Power &: water 36,000 

liages 
125,000 

Salaries 
125,000 

Maintenance &: Other 
Fae to ey E:xpenae a 

48,000 

Factory Prod.e%pel18e& 
i5, 000 

Depreciation 
M,000 

Fsc"t<>ry cost 923,000 313,000 

.\cjministra-tive 
132,000 

P8"ing/Salea Diatril:ntion 348,000 

1,271,000 445,000 

Tot.al Sal es 2,070,0CO 

VariaOl.e 1,271,000 

CQntri w ti on 799' 000 

FUed E~enaes ~,ooo 

3..E..?. i 
445 ,000 

x 100 

799' oco 
-- ,,. _, 

= ,Ji). i," 



~ - ... 
...; ) . ' 

CCMPA.a..\.T.IVE COSTS, SAL.ZS RECC~RY ..A~ID PROFIT OF 

RUBBERIZED COIR .x::ll F~CTORIES Di D'Dll/L't"DCNESll ( P~oPos.:::;) • 

DETAILS. 

1 s Year 0£ Establish· 
ment. 

2. Fixed Capital 
Investment (us.$) 

J. Output i~ Mr.pe~ 
anntlDl. 

4. Average i.D:vestment 
per ton 

IYDli 
Factory A 

1965 

!j00.000 

~22 

1,184 

Factory B 

1963 

99,000 

136 

662 

~ONESIA. (Proposed) 

Propo~ed. 

750,000 

900 

1 , 111 

COST OF PRODUCTION PER MI'.(In us.$) 

DETilLS OF EXPENSES. nm:u L'IDO l\"ES I A 
Factory & P'actory B (Proposed) 

-
1 • Rav Materials con.swned 1,192 1,J83 847 

2. Labour/wages 283 214 278 

J. Machinery Maintenance 1.2.2 J2 47 
4. Power and Lighting i08 J8 40 

5. Other Factory epenses 64 2.2 89 

6. Depreciation 79 48 72 

7. Manufacturing cost 1,769 1, 737 1,J7J 

8. Packi.ng/outvard ~reigb.t 160 150 167 

9. Seiling & Adminjstrative 285 276 J67 
10.I.nterest on Borrowings 89 J4 93 

Total Cost 2,JOJ 2,197 2r000 

Sales Recovery 2,40J 2,J41 2,JGO 

PROFIT PER.TON Di us.$. 100 144 300 
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DOA FIBRE PRODUCTION PLANT 

Owing 
the ;iarlicular qualities of the DOA machines for producing bristle and mattress fibre, the miil 

can be built-up for most economic working. 

INSTALACION DOA 
PARA FABRICACION DE FIBRAS DE COCO 
Gracios a las cuolidodes porticutores de las mciquinas DOA para o provecho de las fibres de coco, !a 

fcibrico puede ser construido de tel manero que estci '-obojando lo mas racionol posible. 

Patented 
Patentado 

Brevet& 

INSTALLATION DOA 
POUR FABRICATION DE FIBRES DE COCO 
Grace aux qualites particulieres des machines DOA pour produire les fibres de coco, la !obrique peut· 

etre construito pour mode de travail le plus economique. 

4. ·'· 
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ENNOR OEFIBERING MACHINE 

This most modern equipment is designed 
ar.d engineered for automatically extracting 
the fibre from the coconut Husks. You 
can get simultaneously Bristle Fibre (long) 
and Mattress Fibre (short) separately. 
This machine ensures absolute safety for the 

operator. 

14.S HP. 

700 to '}<JO husks p8r hour 

ENNOR CRUSHER 

Coconut husks used to be so2i<ed in water 
tor 7-1 O mcmns oefore extracting co1r flbre 
by manu31 ;::rocess all these years. Now 
with this machine - EN NOR CRUSHER -
equipped w;:h fluted and spii<ed railers 
the ~usks are conditioned for the extraction 
of fibre with just 5 to 7 days. For green and 
fresh husks only sprinkling of water is 
necessary after crushing, thus saving on 

months of soaking. 

Power required: 5 H. ?. 

Output 1000 Husks per hour 
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EQUIPMENTS 

for 
REVOLVING SCREENER • TURBO CLEANER • FIBRE BALING PRESS 

~~ 
REViJLVI NG SCREEN ER 

New Stanoaro ::NNOR ?.evo1ving S-:re'!ner 
RS-73: r:Jr ettic1ent cleaning. :ne ?itn anc 

Mattress i=ibres tnrown from tne :wo s1oes 
of '.t'le :.NNOR Jefibering '.'Aac:ime are 
collec!ed ano tnrown into tne smaller eno 
of the Screener wnic:i rotates at scecdic slow 

revolutions per minute. Sy tne ume me 1eo 
matsnal travels to !!'le larger enc. all 1J1tn anc 
dust droo oown ano me seoarated manress 
fibre droos in the otner larger er1C1, for :".Jllet.­

t1on. The reduction gear fined fac:i1tates 

me slow rotation ano tne macnine s :::nven 
by i h.o. elecirtc motor. 3no Kgs to JOO '-;s 
of fibre can be c:eaned !n 8 nour sr.ih. 

~ 
TURBO Cl.EAN ER 

New Standaro ~NNOR "'."urbo Cleaner 7C-"'."J 
The short mattress fibres :a1C.en out frcmi tne 
wider e11d of the screener are fed 1mo tne 
hopper of tn1s "11achine wneri tnese are pusnec 
bv the revolving snati arms ar1v'!n 3! n1g; 
soe~d ruboing 1nem against me •ocs :::rov1cec 
en tne ::crionerv "7h1s et~ec'.s :ne ::ean1rr: 
ct the 1ibre :rom :iard encs. ~nots ano s11cx1r~ 

011n. T:ie :!ear.ea snor. rname~s ·10"' s 
ae11vered at :ne otne~ "re ·"'n'1" :;11n :.,:al"'·: 
oc.nots anc cu:;t :=re::; at '.!"le 0011crr. :1 s1ur~·. 

construct1cn mis :-nac'."ine ·s .;:;river :::v 

e1ec~ric 'TIOtor -:11:-ec:~v :oucii::-s :c :r,-: ~•.a~ 

an~ ias an '.jL:tout 01 .!CC '.c<: 



-~---- -·------···· ·---· ---·· -·- ---~···~ .. ·-----------

:J ·i... 

~-----· "€ ,.~w __ • 

-:--i 
-.. ----- ,,;:a 

i-----

MACH!i\IE 

The Mattress fibre coming out of the De­
fibering Machine still contains foreign 
matters like pith, dust, etc., and are al:;o in 
tarigles. 

A special ENNOR Cardine; & Cleaning 
Equipment is provided to remove these 
tangles. sie'!e the pith. dust and other foreign 
matters and take out very clean Mattress 
fibre which can then be used either with a 
mixture of Bristle Fibre or by itself for curling 
process as also for yarn twisting etc. 

I Power reoum!Q: 3 H ? 

1·--;-u!_P_ut _______ 2Q :o 30 i<']. per ~our I 

Power required : 12.5 i-l. P. 

Output 100- 150 «g. per hour 

A special process for imoarting springiness 
in coir fibre to achieve a highly resilient 
material to be used in Ruboensed Co1r 
Cusn1on manufacture requires our ENNOR 
Spinning & Curling Machines. This machine 
made to International stanaards prodcces 
automaticallv curled resiiient fibre wn1r:'.l !S 

later on uncurled ~o form mvr;ad of serine;::; 
required for rubberising process. 
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. tben a suf:ficient quantity :ias .been ::iaC:e, t.,.o oi ~ese .ihort l.;:::~~s ~e vk•..:: 

together and made into ya..-n of tvo pli.zs by giV:ng a count.€r-hist, u.;i:::.; liotb. 

pa::.Ws. hhen the cou.=ter-t-;,ist reaches the end of ~e stri=g~ :furwer pieces of 

short le~t.hs, 1a!pt ready, are added, ._.hile t.b.e cw.ntn-t:•ist by hru:d i3 cont.;l1'Jed 

till t!ie requir~d length of yarn fo::: a d'.:lo"t is reached. ·riben ~e rec;.ui.red le;:;~ 

of abou"t 6 ::i to 1ci m is reached, the ;.·ar:::i is reeled in the for.n of a '!mak' ar:C. a 

;ciot is made at -:.he end. !'he '"ork is generally d0ne by -,.-ol:len, sor::e of '.:1i::ci::i are 

so adept in the ;;ork that they :naka yarn of remar~ably even tbic:..:nesa and t~ist. 

a woman ~enerally spins one U> t;;o kgs of yarn in a day. :!!le proportion of hn:::ds?~n 

yarn is declilling dlle to low out~t and lov ..-ages. 

'~ (2.ATT) SI'r~·rxG: <Air spinni~ ... .aeels have been int.rociucP.d i.:-0m 

the r:iiddle oi the 19th century in order to increase output ar.d •o ob-cain t.!:e ::.ard 

twist yar:i required for 'the maz::nfactlre of floor-coverings. To prepare t~o ply 

coir yarn on the spilmir>.;;; •heel, oue set of t"o 11/heels, one :na-::.io;:iary and t.:.e ot.::ier 

~ovable, is reqcired. Tiie station..u-y 'tt'heel co;:i~ains t;;o s~inriles, set in ~otion 

tb.:ougi tile cent:ral •-heel. llie l!lovable ·•heel con"tai.llS ocly one spi::::dle. -Ce 

packs of coir are taken by t·•o pt:rsons, ::isually wm:::en, ·,.co, keepini:r ~..heI:l :.:J tl:e:.= 

ar.ns, !!lake a lo pp W'i th a small quan tit; of fi ere. Each ~en pi ts t.he loa:p 71..io s 

for.:ied intc, il:e notch of one of be spindles on -che 3tat:.onary ··he'=l, and ~ivr:s :~~ 

tbe t•ist to tie fibre t.tos led, by ru:rnin.:;); -:2:.e !.iand2 a:'. -tze zr-i,.,,.,i..r:.f ·.c.~el. -:--::.i.:o 

~e 13 reac::.eri. 

. -
~e 



strands at the time of doubling. ",ill.en "the grooved rod reaches tb.e s :.a"tion;u-:~ 

wheel is stopped and all We end from the spindles of the stationar:: ·.~.:.:'"el axe 

cut off and tbe yarn is tes"ted for suffici.::nt t-..ist. If it cornain.s -C'.iist 

"than required, the movable \t'heel is turned towards its original directi.on 

till the required twist is obtajned; if i• contains m?re twis"t than desireci, 

the movable 'Wheel is turned in a direction contrary -i;o tbe original twist. 

This yarn is chen reeled into the forms of hanks of usually 15 to 18 metres 

length. '!'bree persons working on a set of wheels produce on average 10 kgs 

of yarn per S hours. 

WEAVlXG: Yarn obtained in the above spinning process is further 

developed into ropes bags and door mats by subsequent weaving. For \t'eaving 

of mattiLg or bSi?;S simple woden loom is employed. l'he 91eavin;; is similar 

to textile weaving. ~eaver boom is prepared according to the \t'idth of the 

matting required. The standard size of woven coir bags is 42" x ~7'' 

(warp density 90-92 strand weft aensity - 28-30 per foot). 

'Ille operation is similar to pit-loom weaving withoat the fly 

sbu ttle a:rra.Ilgements. For a close weave a stick is inserted through ever;.­

"lh~ .. d and beate.n properly to get a clean abed. After removing the stick, the 

weft is inserted and well beaten before the shed is changed. Ihe process 

i~ repeat~d until the required length of matting is obtained. 
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A.PPE~DIX 

SS 1 

.l SCEE~ for setting up a small scale industry in Sulawesi. 

J..D!S 

Indonesia for manufacture of' coconut fibre and 

by products from coconut Husks. 

To utilise wasted coconut husks available in plenty 

and produce coir fibre and process into coir bags 

for use in packi~ and transporting vegetable -Copra. 

REQl . .aEME!-i'TS i CAPITAL: 

Land i 5,000 sqm. @ Rp.500.00/sqm. 

Building : Vorkshed 200 Sqm. 

Rp. 

2,500,000.00 

(16 x 12.5 m) @ Rp.J0,000.00/Sqm 6,000,000.00 

Soaking Tank: 135 Sqm. @ Rp.20,000.00/Sqm 2,700,000.00 

Electrical Wiring + Installation. 800·, 000 .oo 

MACHINERY s FIBRE PRODUCTION: 

Disintegrator 

1 Decorticator 

1 Turbo Cleaner 
l 
) 

US.$ 15,000/CIF ) 

including Erection~ 

1 Po"~~r Generator (60 KVA) US$12,500 

1 Platform Sclale 

2 Trolleys/~rater Pump 

BAG PROCESSINGs 

JO spinning '": .. Wheels 

5 li'Joden looms. 

Working Capital. 

• POWER REOUIRE~NT 60 HP 
TOTAL INVESTMENT 

) 
) 

~ 
) 

~ 
) 
) 
) 

12,000,000.00 

19,250,000.00 

2,500,000.00 

JJ,750,000.00 
=========::==== 

Men Pow'r Required Fibre Production: Skilled 1 

Yarn and Bag Making: Unskilled 115 
Semiskilled 10 

Se:ni Skilled J 
Unskilled 8 
~nerator 

operator 
Watchman 

14 Persons. 

125 Persons. 



?.AW ~!A.T~~=A~3: required per day of 7 hours = 
7 x 1,000 husks.= 7000 :iusks. 

Annual requi~ement for JOO days: 2ol million HusKSo 

OUTPu'T per day a£ 7 hours= 7,000 Husks xl20 gr/husk= 840 Kg. 

Annual Ou~put of Fibre = 252 Tons. 

Say = 250 Tons Fibre. 

Output of Coir Bags per year 

a11owing 10% Process Wastage 

) 
) 150,000 bags. 

at 1 .5 Kg.of' fibre/bag. ~ 
Daily output of Bags = 500 bags. 

&~'NUAL WORKING OF THE PROJZCT: 

RAW ~..A.TERIALS: 

2.1 million Hu~k.s 0 Rp.2,00/Husk.s 
including transport. 

Power 7,500 KWH and Yater. 

Va6:es: 

1 skilled = 2,000 x JOO = 600.000 

Semiskilled , ,ooo x JOO = 900.000 J 
8 Uruskilled = 500 x JOO :1200.000 

1 Generator 
operator = 1 '.200 x JOO = J60.000 

1 Watchman = 1, 000 x JOO = J00.000 

~achinery maintenance (5~ of Machinery} 

Factory expenses ( 10% of wages) 

Office experu5eS (: 2~ of wages) 

Depreciation ( .5~ on Building) 
{1~ on Machinery) 

Interest on investment @ 12~ 

Total Man-tacturing Cost. 

•nnual Output = 250 Tons Fibre. 

Cos~ PPr Ton= Rp.70,572.00 

Cost/Kg of fibre Rp.70.50 

Rp. 4,200,000.00 

Rp. 1 , 500, 000. 00 

RP· J,J60,000.00 

RP• 1,oco,000.00 

Rp. JJ6,ooo.oo 

Rp. 672,000.00 

Rp. 2,525,000.00 

RP• 4,050,000.00 

Rp.17,643,000.00 
================= 

• 



PB.CCESSI~G OF =I3RE IXTO COIR BAGS • 

. Anm.,;.al Cutput = 150,000 Bags of' 1.j Kg each size 42" x 27'' 

Raw ~!aterials - 250 Tons Coir Fibre - Rp.17 ,64J,OGO.OO 

Daily proces~ing -840 Kg fibre into 500 Coir bags. 

PROCESSI~G EXPEXSES: 

Yarn Making: 9 80 Unskilled @ Rp.500.~0/day ) 

Bag Making : 10 Semiskilled @ Rp.800.00/day } To produce 

3.5 Unskil.led 0 Rp.500.00/day } 500 bags 

per day. 

125 Persons. 

Annual Wages - 10 x 800 x JOO days 

115 x 500 x JOO days 

RP• 2,400,000.00 

Rp.17,250,000.00 

Rp.19,650,000.00 

Cost of Rav Materials Rp.17,643,ooo.oo 

Total Manufactuing Cost Rp.J7,Z9J,000.00 
f"or 1.50,000 Coi.r bags. ====::::========== 

Cost of Product::1.on per Bag • Rp.248,62-per bag 
say = Rp.250.00 per bag. 

SELLING PRICE: Secondhand hessian bag sells at Rp.JS0.00/each 

New hessian bag sells at Rp.500.00/each 

Coir bags can be sold in the marker ~ Rp.J00.00/each 

Competatively. 

Sales Revenue from 150,000 oags @ Rp.J00.00/each 45,000,000.00 

Prof~t = (45,000,000 - J7,29J,OOO) RP• 7,707,000.00 

~ of Return on investment; ) 
after meeting defreci ti on & Interest } 2J% 
on investment. ) 

Pay back Pe~iod = J to 4 years. 

{By working a sing~~ shift, after providing for Depreciation 

and 12% intere~t on entire investment the net proeit per year 

to 1nve3tor is 2J%. If two shift are worked the net profit 

would be nearly 50~ since for the some fixed expenses, for 

larger output the cost of production aecrease and profitability 

increases. Tb.us for an investment of JJ.75 million Rp.the 

net m1nimu.m realization of 23~ i3 got). 



•:::, 

HOW COCONL--r' ffi:SK GE~ERATES W"""'c:.A.LTH THROCGH 

COIR FIBRE BY PRCDGG:'S ISDCSTRY. 

2.1 million Husks employed in a small scale industry. 

Fe-cell to Farmer at purchase etage Rp.2,10 mill (ap.1.00/Husk) 

Wages for fibre extraction Rp.J.J6 mill (1.50 /Husk) 

Processing wages for Bag Weavings Rp19.65 mill (Rp.9.40/Husk) 

Rp25.11 Mill. 

"' Profit to Investor.. Rp 8.45 Mill (Rp.4.00/Husk) 

Rp~2.56 mill (Rp.15.95/Husk) 

Every Husk generates wealth of Rp.16.00 (Rp.12.00 by wag~s 

and Rp.4.oo by net profit). 

The potential wealth at 7.265 million Husks available in 

Indonesia at-cainable through small scale industry is evident. 

UVA~ITAGES OF THE COIR BY P~ODU CTS I~tISTRY. 

1. Generates vealth from WASTE. 

2. AGROBASED - develops value added products. 

J. Provides employment at the rate Rp.0.27 millions per person. 

Every million rupiah creates employment for nearly 4 persorut. 

4. Puts up a nev Industry on the map of Industrial Production 

for domestic as well as export market. 

5. Promotes Industries iD. the outer Islands of Indonesia. 

6. Leads to more Industries for subsequent processing and 
value added products and .~o~equential additional employment. 



S'ETTIXG UP COD. ThOCSTRIES Th SUUl.r".t:;SI, DJ)ONESIA. 

1. KELU>A. JAYA, 

.Polmos/Pollt'eli, 

South. Sulawesi. 

2. Mr. Wi HENGa1N, 

C.V. Suaber Jblur, 

JL. Rasammdi.n, 

.~ao, Silawea~ Te.ngah. Central ~lavesL 

3 • MDll4D HD SEN, 

C. V. KDrnia7 

I.uwk, Central Sulawesi. 

4. REN 'llJME la., 

Fabrik M.inyak Kelapa Ju vi to, 

.Ba.tu.daa - Coconut Oil Factory • .Batu"" - Gorontalo .Dt./North Salavesi. 

5. .4.. DOTULONG, Pr • .lNWY - Integrated Coe om t Complex. 

Desa Pondaug, Amurang, 

Minahasa, Minahasa Dt./North Sllawesi. 

6. P.T. UNITED TI?a COC0~1JT L'UJS'lRIES, 

Deli~cated Coco:cmt Factory, 

Aimad.idi, 

Mi nahaaa Dt. , North Silawesi. 

7. H.N. BAIJTY - Copra Prodccer, 

Villa Batudaa, 

Dt. Goron tal o , 

North &lavesi. 

I 
I 
t 
I 

Interested in setting ap Twisted 

prodactfon in North Sulalt'esi and 

lbbberised Coir Industry in Java. 

Fibre 



UNITLD :xATIGNS 

mrrno 16 February 1979 

R.eguest From the fioverment of the Retn blic a! Indonesia 

POST 1'ITU: 

llJBATICN 

DATE BEQU:miI> 

.WTY S'llTIGN· 

reRPOSE OF l?ROJECT 

For Special Inda strial Services 

JOB DESCRIPI'I ON 

SI/INS/77/803/14-01/31.6~ Rev. 1 ** 

Coconut Coir Fibre Process~ E:zpert 

Tvo monthe 

Aa soon as possible 

Jakarta aott Men~, 

To prOillote the developnent of coeonut coir fibre 
export through assistance in establishing a coconnt 
coir fibre processin.g industry. 

'l'be expert will be reaponaible !or carrying out a 
pre-.feasibili ty study on establishing cocoDIJt coi.r 
n.br processing indnst...7 in North ~lawesi ai:.d Wl.H 
be speci!ically expected to: 

1. Review and stndy eristi.ng situat.ion of: 

a) 

~) 
CocoDDt production and related industries 
land transportation 
harboar and availability o! liner cargo 
energy and water sapply d) 

e) 
f) 
g) 
bj 
i) 

local capacity for machine production and repair 
managerial re soo re ea 
labour availability 
land availability 
local capacity !or factory con.stziiction. 

2. ~sign the outline o! the processing plant. 

3. Identity proposPd sites. 

4. Sstimate the coat . 

....,. The reVl.31.0D of t.l::as Job Leacription, previousl~r distril:~ned on 4.11. 77, i.:; 
b~i;i·, i3311 ed to :'!.r,lace t}H~ ~o!"!Il~r inctmC'°~n~ .. . .. ...:.. ... 



• 

• 

Dra"' op the technique anc. econo:lll.c g-Jidelines which 
Rh~ild b~ t~~e?:! i!!~~ acc~u~~ i.!l fc::::l~~~g t.b.~ dct.:li!cd 

6. Advise an ~e type, quantity ati.d qoality of cocomlt cou 
prodocts 'tO be mos~ beneficially produced for domestic 
o 'tilisa~ion and ~ons • 

_, --
_tJ•~· 

, • Study ma.rke'ti.ng si mations throcgil conr.ac'ti.ng the Asian 
Fe.ci:fic Cocoxmt Coc:::;.lility Sec~tariat. and UNC""~/Il'C 
Advisorv Team :for Ira.de .Promotion i.D. Jalia.rt.a and de'termi!le 
the lev~l of applicable :!:eigh't rate of t.b.e liner ca..-go 
throagb. discussing vi th t..be liner coniere.nce secretariats 
in Jakan.a. 

'.the u:pert rill also be expected to prepare a :ti.Dal report, 
setting oat the :find.il:tga of his mission and hia recmme.ndationa 
to the Govermllent on .farther actions which might be taken. 

Specialist vi th expertise and uperience iD the preparation o:! 
pre-investment study and in the marketing of cocomit prodncu. 

a 

Cocoxmt indnstry in the country baa. the second largest. scale vi th 
approximately 5.5 million cocoJJCta prodncad ammally throaghoat 
the country, and it contri bl-tea to improvement of food condi tiona 
by the sapply of edible oil from copras. However, bilge amounts t:i1 
rmajnjng be.ska and shells after taking copraa !ram coco:aata are 
now bu mt !or disposal a. waste a. 

The eatahli&bme.nt of a coco:cat coir !i bre processing plant and i 'ta 

operation do not require a huge 11111cxmt ot capital. It is aai ta.blt 
!or the plant to be locateu vitl:iin the cocoimt procmcing regiona. 
Processing techniques are simple hit prodaction control is needsd 
to aasare the qa&l.ity o! the prodac:ta. .Beaidea, this industry ia 
laboar intensive. 

Daring Repelita II (Second Five Year J>eveloJBent Programue) the 
country ia ~ to make the transition towards a production 
pattern emphasizing both laboar intensive, balanced domestic 
gl'Ovth and labonr intenaive exports. The.re.fore, the products that 
are considered to have export potential and that caold be marketed 
abroad mat haTe high labour a.ud indigenous raw material content. 

In Tiew o! the above, coconut by-prodDct indoatriu, especially 
coir fibre proceaai.ng industry ia most prcmiiaing ri th uport 
potential and o:t!era good potential for the apaoaion of the 
coantry•a cocomt illduai;ry. .Accordingly the Go'Ternment is now 
promoting establishment and developne.nt of this indostry, &Dd 
N.\.HJI (National .Agency for ~ort Develo?De.nt), held a special 
vorksbop in Mena.do with the co-operation ot IJNMDO th...'""Otlgb the 
project VS/EA.S/75/001 in June 1976 tor the promotion of eI?ort 
Of COCOODt. by-prodacts. 



In a.dcii tian, t.hroogh i;he assis-cance provided tiy L;'}t"TI)O 
in t.he :frame oi project VS/B..l.S/i5/001, the Government 
se.nt. a. comparative 3tudy :nission to Sri Lanka alld ~Tapa.n 

t.o s-cory the sitDation of eoir fibre produc~ion and as a 
result of these activities decided to start with tile project 
!or establishing coconut coir fibre processing i!idustry in 
Sorth &llawesi. XAH:D carried oat a reconnaissance survey i!i 
concurrence rith the local Govermnent :!or th.i.s µirpose. 
To review the reaal t of this survey and to enable tb.e au thori tie!I 
to plan ahead for an appropriate establiabment of the indo stry, 
the Goverment haa requested argent UNIDO expert assistance 
ill c~ out a pre-feasibility study for the above ,_-oject. 

• 

• 
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.Sept.ember 
19i9 

September 

to 

.::.Ct.ober 

• 

. -.. 

19 

20 

21 

24 

- .. ::::; -

~rival at do'ty s-cation (Jakar..a) 

Liscussion ri t.h S:WFA ( l..'"::;:DO) 

Discussion with !\A.t"'"EII C:fficials 

Iodoneai&Il CiwuJy H.wm:factarer' s 

.Usociation 

An stralien T:radf: Commiasio.a.er' • 

O!!ice - Jakarta 

Central 1Jiremi o:t Statistics -

Jakarta - Kad.in - hidoneaian 

~amber of Ctmimerce and Indllatry 

- ~.'.: .F .:·~. lq bal, Senior lnO:I s'trial 

Develo:fJ:len't Fielu Adviser, L~C. 

ih"s. Si~, Drs.3lroyo ana 

ih"s. M.A.sj ik ..ui ot ~. 

Mra.EE.Kaligis - Polii. _S.R. 
. 

O!tice Manager • 

.Mr. B.. Soe~i - Sec.ret.ary -

Trade llD.d Honetary Depa.r1Zll.ent.. 

25 P.?. Samdera Indonesia -shipping - llr. F.B. Tjandra S.R. 

Con:terence Freight Manager. 

P.T. relni - !ational Shipping Hr. Achidra ddin - Freight Han ager 

Corporation 

Mr. Soetadi - Chai.man. 

26 G&alcindo - Antamobile Sole Agent• - Dra. Soebianto, Secretary - General. 

Assemblers Association - Jaka.:ta 

.!IC?.{ - lzrvestment Co-ordinating Hr. Samoel Tivon, Head, 

Board, Jakarta.. InTestment Promotion DiTision. 

27 Viii t to Sac th ::Olawesi - Ace anpanie d by Miss • N.iraini Sima:t.. pan. 

4 
Counterpart fran South !:llla•~si 

Provincial GovP' 1't.. 

Visit to pre~are District Trade 
• l,' ;,;rs. • ... Jusuf 1 .. District.-vice 

Office ?ulrang-Coconut ?roduc~n~ c:t.iei. 



- .. 6C -

October 10 

V!.i t ta DOll.ialla Pan 

Cantu. Coe om t Pl mtati on.s 

---

Cl.id Uld R.~ .. J.ndruen stat! o:!.!ic:ers. 

Mr.J'.~.~. Pelankal:m, 3ranch ~er • 

.3ur:~-~de ~ep&rt;lant O~iciaJ. (cmm:ter 

p~ !or Cc.n-:n.l ::&1.h..,.ui) 

O!!iei&l..a. 

~rt. E~or.. ':.l.t!s, a.:id. .:J:i.~t=:i.::-:; Lr:au:3-:.: 

Ze?a.....--:;ne..n-t. O!.!..:.c.:a.l.3. 



.. 

10 

u 

- ~61 -

:lucuaaian at c.l:i.e! o:f :=me ~epar.:um~ 

am Depart:lwltal oilicial.s !--cc I.nciust.-y 

• 

M:companied by ~.:.r.refid7 ot ~i:>.::> aI:.ci. 

~1r. 3eehmi d of !iar-..J::. · Sula-weai ~e 

~p~ell:t (caa.:i:tci~~ !or Xon.!i 

Sal<0.vesi) 

~..llCial Chie.! ot ~e 

?rad• Deparment, Yarth Sil&vesi and Mr.Siregor and ~.~a, Qri.at ot 

A.ad.a o! De~ar1ment ot Pl.mta'tion, !ncmst:'y Depc-=en~. 

Imm.try, ~or's idzninbi:.n.tive 

D11 pa.rCllent ot K.m?over 4la.nado Mr. A. :t .3.ampa.s, OU d 

De~ent o:! Sea. '?:ranapo~don , M.e:aacio-

Stat. ~ectricity Depart:llant, Men.ado Dis'4!aaion on paver sapply ~ositian 

&mi !ari!!. 

Planning Bolll'd. - Sorth Salawesi 

1J Bi~ - Mayor's o!!ic• 

3:i. ~ - ~boar Hr.Clris Pae.nda~,Oi.ia! Port Ot!:cer. 

lir .? .3.. :rtmbol, Bra.a.ell M.ana.;er. P.?. Trikor& Lloyd 

?.:. B:imoli-Copn Oil ~ac-tioa ?J.a.nt - lli-.l..Ba.~, ~?<illc-CiOil :.:ana.;~r . 

.3itong. 

? • !.Uni -cad !4...ne-nuicca"t<!d C.:icor:D: 

F'!!.c~or; - li.r Hadidi. 

Dep&rtme!lt ot Imasu-ies, Jiortb ~u.a~es1- ~ . .:.-i.Z.~, :=uus~; - C::...:.~.:. 
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... 1 Goronulo - !layor' s O!!:.ce 

~talo-&rbaar 

Coc:aim-t plazi-ta t.iou Ba.:zid& 

Ke.-t~ &ll o!!iciala ot 

~62 - --- -

- ])iac:aaaion on Local coat• ot 

• 



Cc-:;Qber 

'I' 

a 

- ~6~ -

!le e-r.:i..n.g ri ill XilED 

Zepar.:umt oi ~power 

..lixcondi!ion~ Inri.us-:;.ry !liscussion on rubbei:-ised coi.r air:2 ~=3 

!or aircondition~. 

29 Shipping cr.aterence secretariat - ~.!.~. Soedi.ra. 

ao ..i.sean and Paci:!ic cocomt C'.>ir processiJ:lg E:qlert; I.i<i-.istrial 

c O!llllllri ty - Economist and Director. 

1 · .il'CC 

sma. (UNIDO) 

Visit to Bogor IndnatriaJ . .U-ea 

2 Bandnng Di.strict h'ade O:!!ice a.cd Drs. Goenarli 

Planning Board. 

Vbi t to inTea-Dnent prunction 

Board o:f:lice - :&utdn.ng. 

Bogor 

Site Sirvey 

5 hi.an al1d Paci!J.c eocomit 

cmmmni ty 

Drs. ~i3bach. 

Discassian on rnbber prices 

Jakarta - Bogor Belt 

Ecou01llic ~e.rt Mr. Varna.imlaSillg;n:i and 

Cair tac.i:Ulologj ~t Mr .Zanes~e. 

f5 ..t.ian am Pacilie eoconu"t commmity- Direc-cor Hr.G.?. Reyes. 

a Deparment o! sea tra.caportation - Mr.Hanias Bm! & Mr • .llr3.l.' • .S.}leiJer. 

9 

Shipping contennce- Secretariat - Mr.)i.~esmanhadi KArjadi 

C4pra Management Board - Mr • .Panto - Capra !1.anagemen t Board. 

NAE:;D Exeeu ti ve s Lecture on the prospei:ta o! coir indn su-; 

in lndonesia. 

10 IllU!r Hilrl.suial and Department.al 

conterence at ~ - Lectured on t.':le :;eveloµnent a: G.Jir I::c.u.s-t:-· 

A.t-cended by planning board. l.7v"!.stoner::. 

prQJDotiou board, lzl.ciu suie s Depar-:;;ner:::. . 

.3ank ~t I.ndone5ia official.a a.nd ~la.n~a~i~~ 

Lepar"t:lerrt o!!iciala. 
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:;-Ove:mber • U'CC Indus~rial :::Conooist;CJ.i: Iec.t..nolo~~s~ • 

::±rec~ora."te General of small 

' 
Imiusl;ries ~irecl;or oi s;iall unit. 

Directorate General ot 

Miscellaneous Industries ~:X-.Sjarif fustaman. 

13 Meeting Yith ~ Drs. Soel;adi, Qia.iman. 

APCC · Director and Coir Technologist -

Industrial Economist. 

APCC Director aDd Industrial Economist. 

ID:DP ot:fice Attended meeti.Dg of L"'}; Experts. 

17 Le:tt Jakarta :tor Madras. 

. .• - .• -' 

' 




	Binder2.pdf
	0005A01
	0005A02
	0005A04
	0005A05
	0005A06
	0005A07
	0005A08
	0005A09
	0005A10
	0005A11
	0005A12
	0005A13
	0005A14
	0005B01
	0005B02
	0005B03
	0005B04
	0005B05
	0005B06
	0005B07
	0005B08
	0005B09
	0005B10
	0005B11
	0005B12
	0005B13
	0005B14
	0005C01
	0005C02
	0005C03
	0005C04
	0005C05
	0005C06
	0005C07
	0005C08
	0005C09
	0005C10
	0005C11
	0005C12
	0005C13
	0005C14
	0005D01
	0005D02
	0005D03
	0005D04
	0005D05
	0005D06
	0005D07
	0005D08
	0005D09
	0005D10
	0005D11
	0005D12
	0005D13
	0005D14
	0005E01
	0005E02
	0005E03
	0005E04
	0005E05
	0005E06
	0005E07
	0005E08
	0005E09
	0005E10
	0005E11
	0005E12
	0005E13
	0005E14
	0005F01
	0005F02
	0005F03
	0005F04
	0005F05
	0005F06
	0005F07
	0005F08
	0005F09
	0005F10
	0005F11
	0005F12
	0005F13
	0005F14
	0005G01
	0005G02
	0005G03
	0005G04
	0005G05
	0005G06
	0005G07
	0005G08
	0005G09
	0005G10
	0005G11
	0005G12
	0005G13

	0006A01
	0006A02
	0006A03
	0006A04
	0006A05
	0006A06
	0006A07
	0006A08
	0006A09
	0006A10
	0006A11
	0006A12
	0006A13
	0006A14
	0006B01
	0006B02
	0006B03
	0006B04
	0006B05
	0006B06
	0006B07
	0006B08
	0006B09
	0006B10
	0006B11
	0006B12
	0006B13
	0006B14
	0006C01
	0006C02
	0006C03
	0006C04
	0006C05
	0006C06
	0006C07
	0006C08
	0006C09
	0006C10
	0006C11
	0006C12
	0006C13
	0006C14
	0006D01
	0006D02
	0006D03
	0006D04
	0006D05
	0006D06
	0006D07
	0006D08
	0006D09
	0006D10
	0006D11
	0006D12
	0006D13
	0006D14
	0006E01
	0006E02
	0006E03
	0006E04
	0006E05
	0006E06
	0006E07
	0006E08
	0006E09
	0006E10
	0006E11
	0006E12
	0006E13
	0006E14
	0006F01
	0006F02
	0006F03
	0006F04
	0006F05
	0006F06



