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One of the c.i.ms of the lr.~00 te3.!::l is it to identify project 

possibilities and to assist in planning and implementation of 

industrial projects on that basis • 

.Enclosed is an initial list of 280 project opportunities ~hich most of 

t~em will be possible to icpleoent in Indocesia to day as small scale 

projects. 

Weawre ~illing as far as ~e are able t~. to make project rrcfiles or 

feasibility studies fer these prcjects. ~e do however not see any reason 

to do this until a client and a definite location possibility is 

identified and somebody is able to finan~e the project. 

~e atherefore send the list to you and request you to identify clients 

with potential interested in implementati~n of the projects. 

Vie have for most of the projects specifi{·Q; level of investrr.e.r:t, 

possible r.o of employees and otber i~portact para~eters, h0~i~..,; th~t 

this will assist you in do~ng better selection. 

~t nu.st be poi~ted out that s2,.ny of the 6iven data are specidied on 

very rou2:h bais e:.r.d so:.,e of tier: ciay cha:lge drastically during the 

:::-equired. furtner investi,~ations. ::a::y cc..n 3.lso very >.idely dependent 

o~ selection of tec~-=:o~o;y, lo~:-:tio!1 .. , 

·,-;e will also be thankful if you car. b:-inc :::;up;::lecents c.nd corrections 

to the list. ~ost icpo:::-tact new, nowever, is it t~at you ~ill ~2~ist 

us in finC.ir.G potential promising c:ients ~o th3.t the ~ore detailed 

planr.ing c2..n st~rt. 

?or so::ie of t:-:e pro;jects :i.2.ve "::Jeen given so::~e fu:-th":"·.r info::.--r.~ation i:i 

the form of the 2ppenned brief•. r:;:'i'""' !:.::::: ~::.t c-.J..:..owe~ us to co!T":r:icnt 

o::. all projects, :;u'. we ','iill alwc.;ys be nappy to C.iscus::; fr,e mn.tter 

furthe::- wi t!1 you in con.::ectio!'.l 1·:i th rec,uire::snts a:i8. client's neeC.s. 

Jakarta 14t~ January 1923. 

Industrial EnE;ineerinr: Expert, 
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.t· ROJECT OPPORTUNITIES 

Estimation of Impl~mentation 
Potential. 

PROJEC'!' 

1. FOOD PRODUCT£. 

1.1 Fruit canning and glass 
packaging of jams, juice, 
fruitsalads 

2 ~ruit and vegetuble drying 

3 CanniQg and cultivation of 
vegetables, asparagus, 
rcuuhrooms. 

~ Tom~to sauce and ketchup, 
tauco from soya beans. 

Anticipate~ status and potential 
,,___ .... f_o .... r the p1roje~t (r?ugh 

1 
est~mate.). 

-8 
r' ,...., 
·1 0 ~ .3 
a 

8'-

~- ~ 
~ ~ r..:i 
8 ~ 

~~ s 
> •rl e:i z. :I: ::a: 
H ..__, ~~ 

I 

P'.i 
r..:i >,.... 
0 ~. 

til ~ 
:::i >-
8 ........ 

ci3 
.....:l 

~~ 
rl'.l ·rl 
o~ 
;£:; '-" 

20 I 301 50 

20 I 20 I 30 

50 I 201100 

10 I 10 I 30 

z 

~ 
~ 
~ 

0 ti( 
H .,; 
8 .01 !:}) 

1 
~.-It? 

...C: r., <1l 
Ul 0 

•rl H 0 
..i:: 8...; 

p-, 
H 
di 

p-. p. 
8 
H II 
H U\ 
H 
P'.l H 
~ 0 
8 0 
Hp 
"'4 
0 II 
l)'.j" 
p,. '-' 

~ UJ* ........ 
Q 11) 
;;..:; r-1 
") ro 
•. 0 
fil I.I) 
A 

r-1 

~~ 
~ ~ 
r:i:; of<. 
11< '-' 

z 
H 
> <
Ul +> 

Ul 
~ 0 
r.ci o 
H 
f•l +> 
(k; 0 
·::;) ;:I 
fL. 't:I 

0 

~ ~ 
E"' 

~~ 
~~ 

4 ll~OOOI 70 

21 I 20 

4 30 

311l+501 20 

,...., 
.i:: 
bi. 

·rl 
..c: 
>-. 
H 
11) 

p. 

II 
LJ"\ 

lil 
0 +> 
..... i:t 
:;: ca 
E• +> 
P'.i H 
0 0 

~ ~ 
H ·rl 

[-i . .J 

0 0 
~ i:: 
A 

~~ 
p., '--' 

3 

3 

3 

3 

-Ul 
+> 
u 
Cll 

.-:! ·r. 
•°( 0 
Hf..< 
E-i p 

f,1 .... 
E-l o 
0 
p, 0 

c.:.i 
~ 

i:: 

H 11) 

E-• .-i 
< .0 
0 •rl 
H UJ 
....:l !O 
p, 0 
pp 
A'-' 

l+ 

1, 

4 

3 

,....,, 
+> 
Ill 
Ill 

.c. 
tic 

A ·rl 
··~ c:: 
~-
-.. II 
~~ 
A 

)I 
H o 
·-l r-1 
H II 
~ ,
()) '-' 

3 

2 

4 

3 

>-< 

+> 
tll 
'1l 

.. c:: 
Li 

·rl 
.£1 

II 
l0 

8 :. 
H 0 
~ r-1 
0 
H II 
µ:; ,-
p., '-' 

COMMENTJ AND AVAILABLE 

Information 

COMMEN'l'S 
and available information 

11 BIPIK information on fruit 
juice production. 

2 

3 

Kenya atudiea. 

31 BIPIK study no.6 outlinea 
production of pinapla jum 
Indian profile I 467 
Kenya. atu<licB. 

BIPIK profile no.3 outlines 
th~ processing of dried 
cnu5avu olyad roots. 

llIPIK Profile 13 explain banana 
drying BI~IK profile no. 14 
(tauco) Kenya at~dy. 
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5 Caaning/preparation of 50 20 100 5 3 4 4 3 
finished dishes with meat, 
rice, vegetables eto. 

6 Pickl.ea and chutneys 40 20 60 3 3 2 4 3 
7 Honey refining an~ 10 10 30 3 4 4 4 4 

packaging 

8 Drinking water preparation 10 5 20 2 4 4 2 2 Import S 130.000 (duty able) 
and ~iatribution 

9 Ice preparation ani distri· 20 10 20 3 
,. 4 2 2 

bution, bara and cubas, 
rough and. pure. 

10 Ice cream 2 3 3 4 Indian profile I 471. 
11 Dairy producte, Fresh milk Bo 20 100 3 5 1 4 1 Cheoae only where milk can not be 

sheeae. consume•• Import dry milk 
12 Scusagea, dried saugea pre· 30 20 100 4 3 2 4 3 s 65.000.000. 

served and dried llieat 

13 Fish preservation and 20 30 50 3 5 l~ 3 1 
distribution, iceing, fillE 
fillet freezing, smck~ng, 
dying. 

I 

1~ Bakeriee - biscuits 20 40 80 2 i: 4 3 3 Indian profiles I 461 - I 463 
Kenya r:.tudiea. 

15 Spices, ~cd other consmae 15 20 40 4 3 2 2 3 Indian profile I 479. Import packe~ 
ables, grinding, preser- baking powder $ 1.100.000 
vation packagin~. 
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16. Sweets, caramells coafec- 30 20 50 41 I I 1 I 21 31 41 Indian profile I 1:65 
Import che~ing gum i 400.000 

I 10 I 20 I 201 21 I I .3 I 2l 2l 
I 

17 • .ipaghetti, noodles, 3 
maccaron.i (bakmi) 

18. Tapioca flour and starch I I I I I I I 31 i~ I 21 31 From ca6ava, potatoes, corn or arrow-
roots, HIVIK profile and publication 

19. Poshomilling of <•reals for! 5 5 10 2 4 5 2 .... Kenya etudiea ' house-bold consume Indian profile I 473. 
20. Coconut oil and coconut mas 4 3 3 £mall scale open process possible, but 

poor yield. 

21. Sugar from cane 12001100 '300 I 1 I I I l~ I 1 I 51 5 Economy doubtful on moohanical 
extraction 

22. Edible oil expelling (ootton11001 51~1 21 I I 31 31 51 4 Indian profile I 469 I 4R9 I 483 
suft-flower, ground n~ta, Kenya studies. 
castor, musto.rd sesame) 

23. Peanut butt~r I 301 151 4o I 3 I I I 21 21 51 31 BIPIK profile I gives proposal baaed 
on ground nuts Import i 160.000 

24. Animal feed from fish and 20 2r0 4 4 2 11- 1 Indian profile I 477 BIPIK profile 
sl~ughter offalls, bones no. 19 and no. 35 Bone meal 
and blod. import ~ 3.600.000 

25. Animal feed based on straw 100 50 30 4 5 4 l+ 1 Kenya study. Important products 
t!'eatment, uroa and othor whereever sufficient strew is 
additives, pelletizing. availRble. 

?6. Protein animal feed basodcn 100 30 300 ? 5 2 5 1 Leafleta available !or German plant 
fungua cultivation of wood and from Guatemala New techriology. 
and. straw wastes molaaaes 
etc. 

' 
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27. Animal feed composition, 20 10 50 2 3 4 3 BIPIK profile No. 24. 
grindiag and packaging, 
based on cereals and 
other ~vailabilities. 

28. Salt from aea water 50 5c 80 2 4 2 5 2 Require lurge aea level aroas and 

evaporation clean sea water 

29. Aren palm flour .5 5 10 2 3 2 2 3 See BIPIK profile no. 2 

30. Gelatine from sea weeds 20 5 30 2 3 3 2 2 See Bl?IK profile no. 10 

(agar-~gar) 

31. Nutmeng in sugar syrup 5 3 20 3 2 3 2 4 BIPIK profile no. 7 explain dry pro-
ceasing and. no. 12 syrup processing. 

32. Papain enzym powder 20 10 50 3 3 4 2 3 BIPIK profile no. 22 

33. Ketchup (kecap) !rom 25 10 100 2 2 2 3 4 BIPIK profile no.28. 

coconut "'ater 

34. Glukosis sugar syrup from 20 25 100 2 2 3 3 3 RIPIK profile no. 31 

tapioka starch 

35. Milk substitute from soya 15 10 40 2 3 3 3 2 BIPIK profile no. 32 

beans, chokolate drink 

36. Fruit esGences from fruit 10 5 15 2 2 2 2 3 BIPIK profile no. 33 Fit !or fruit 

peels canning in<lustri 

37. Ready made dry soups, in 20 10 50 ~ 2 2 3 Lt With dry vegetables meat, fruit etc. 

portion bags for instant 
cooking 

38. Bakers fresh yeast 100 25 200 'll 1400 4 1 4 ;r; Import $ 1.400. ,., ,., 
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39. Potato chips in portion 20 20 8C 4 2 2 ' 4 
packaging french fried 
lJOtatoea 

40. Corn flaltea and other break 30 15 80 l!. 2 2 3 4 
fast cereals. 

2. TEX'rILES 1 GARMENTS 

2.1 - PRODUCTS FROM WASTES AND 
FIB HE. 

1. Abb0rbant cotton, san~tary. 150 50 600 4 3 2 4 
"' facial or medical 

2. Sanitary female nap~ina from 20 50 200 3 3 3 3 2 
cotton or cellulosis/non 
woven 

3. Sanitary female tampoona, 50 50 300 2 2 2 4 2 
cotton/ro.yon 

4. Pillows and cotton waste 2 5 20 2 2 2 2 4 
filled blankets. 

5. Blanket weft yarn, cotton/ 150 50 600 4 2 2 4 4 
acylic 

2.2 FABRICS 

I s 10 ?.O 2 3 3 3 4 

6C 10 1001 3 3 2 3 3 

4c 6 100 3 3 ' 3 3 
h 15. 
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2. Crome leather, wet blue and 100 40 300 3 
crust. 

3. Tanning of gem skins, tr~phie s 30 15 40 4 
snake skin. 

4. Imitation PVC leather 200 20 400 4 

5. Suitcases, briefcases 30 20 100 4 

6. Handbags, belts, vallet&, ·10 15 40 3 
watch straps 

7. Split leather working gloves 20 15 Bo 4 

8. s:-.oes t sandals, chappela 15 10 30 2 

9. Foot balls 20 30 100 4 

3. CHEMICAL AND FIBRZ PRODUCTS. 

1. Glues and putties, paint, 4-0 10 100 4 
type correcting fluid. 
Printing inke. 

2. Lotions, tooth paste, hair oil, 30 30 200 4 
creams lipsticks, cosmetic 
powtlers, aerosol packaging. 

3. Petroleum jelly packaging 10 5 50 3 
4 • .Jih:>e polish, floor/wood polish 20 10 80 2 

5. Laundry soap 20 10 Bo 2 

6. Writing ink 20 10 80 3 
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COHMEN~ 

Indian profile 
Kenya study 

Indian profile 
mation on vegta 
paration. 

Indian study II 
gooda $ 2.600.0 

Indian utudy II 

Indian profile 

I 497 - 499 - 5 
Importation ~ 

Kenya study, In 
BIPIK study no 

Indian profile 
paste U 300.000 
S 650.000 nail 

Indian profile 

Ind.ian profile 

Indian profile 
s 70.000 

I 521 

I 519 BIPIK In!or
ble leather pre-

l 463 Import travsl 
00 

531 

III 449 
05 Indian profile 

230.000 

dian profile II 481 
• 30. 

III 343 Import tooth 
make up 

poliah 70,,000 

II 333 

II 351 

III 297 Import 
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~. Candles 

3. Animal glue 

1. Essencial oils deetillation/ 
pachouli oil (eucalyptus etc.) 

). Hegeneration of uaed lubricat 
lubrication oil. 

1. Silver regeneraticn from 
photographic films. 

2. Active carbon from coconut 
shell und briquetted charcoal 

3. Calsium carbonate powder and 
plaster of parie QUrniag of 
CaC03 and CaS04 

~. Poraolan mini cement factory 
(clay) 

5. Bo.ke fluids 

5. Industrial waate exchange 
central 

7. Dextrine (glue etc.) from 
tapioca 'itarch 

B. Acetylene and oxygene 

9. Capsules for medical products, 
(gelatine) 

o. Carbon products 

E-1 
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50 

15 

100 

60 

10 

10 

30 

60 

100 
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5 20 3 

5 20 2 

20 200 3 

5 50 4 

15 }00 4 

~5 150 2 

5 20 3 

5 100 3 

4 4C 2 fair 

10 10( 2 

r4 
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U'l 0 z l>l COMMENT z < E-1 
t!J ~ 0 ~ 
~ 

H ~ 0 t-1 0 
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2 2 2 3 Indian profile III 357 

4 2 3 1 BIPIK profile Gkin glues 

_; 3 3 2 Indian profile I 359 - II 407• 
BIPIK profile no. 4 and no. 7 

4 ;.. 3 2 BIPIK report on distillation of 
channella oil and other essencial. 

J~ 3 2 1 

.3 2 I 3 2 Import active carbon $ 8.100.000 

3 2 2 3 Import raw gy:psurn S 12.300.000 
calcnnated ~ 600.000. 

2 1 2 4 

4 2 4 2 

Bo 2 4 3 1 !IPIK profile no. 18. Import 
~ 3.100.000 

' 1 ~ 4 Not for West Java. Import i 500.00< 

! 4 4 1 Import electrical carbon 35.000.ooc 

Carbon black j 25.000.000. 

f 
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13. Bakelite electrical acessories 40 15 80 2 3 2 3 3 Indiaa profile II 95 - III 371, 
lamholders, plugs, cuilling, Kenya study lampholders 
roses, junction boxes ~ 1.000.000 junction boxea 

U 1.500.000 plugs and sockets 
~ 6.200.000 

14. Linght reflection polystyrene 20 5 100 4 3 2 2 4 
pads for pedestrians. 

15. Fibre glass products, boats, j 20 50 4 3 3 3 3 Indian profile III 275 Import 
tanks chair seats, helmets. helmets $ 1.100.000 other products 

~ 1.400.000 

16. Gummed tape, cellotape, insula• 40 10 200 4 3 2 3 4 Indian profile III 373 Import 
lationa tape 1S 2.000.000 

17. Collection and regeneration o! 20 40 100 3 5 3 4 1 
plastic waste 

18. Sign boards, vacucm formed or 30 51 60 4 2 3 3 4 
engraved 

19. Vacuum formed bath tubs and 100 5 200 4 2 2 L~ 5 Kenya study 
wash stanrla from acrylie aheet6 

20. Plastic buttons, moulded in 30 20 100 4 2 2 3 4 Indian profile II 433 
b~kelite press, or cut from 
blanks 

21. Pressing of PVC ~loor tiles 80 15 200 4 3 2 3 4 

22. Educational mathematical sets, 70 I 15 300 4 3 2 4 3 Xenya study 
injection moulded 

23. Injection moulded bottle caps, 80 10 300 3 3 2 lt 4 
torches etc. 

24. D~inking straw 70 5 200 4 3 2 3 4 
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25. Ball pens and fibre pens 

26. Polypropylene bags, woven from 
extruded monofilarment film. 

27. Blow moulded containers, bottles, 
toys, paokaging 

28. Printed oircuit manufacturing 

29. Cloth pegs, injection mouldea 
with steel springs 

300 Wire mesh 1 net for mosquitoes 
and aceening etc. 

3.3 RUBBER AND RUBBER PRODUC~ 

ll 

a ..... 

I 
E-1 
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~ 
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100 

50 

100 

60 

70 

30 

50 

100 

40 
60 

70 

80 

40 

30 
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20 200 4 
20 200 4 

10 200 4 

15 100 3 
20 20 3 

10 60 3 

10 100 3 
20 300 3 

10 50 3 

10 100 3 

30 200 3 

20 200 4 

15 10C 4 

10 150 4 

~I~ 
~,g 

z < 
C.!l ~ 0 
H H :j 
~ 0 .~ 

~ ~ H 
0 ~ 
µ.. H A ell 

3 2 3 

3 2 3 

2 2 3 

5 2 4 

3 2 2 

3 2 3 

3 2 3 

3 2 4 

3 3 3 
2 2 3 

3 2 3 

3 2 4 

3 2 3 

3 2 3 I 

>-4 
f-i 
\;1 
0 
H 
fl< 
'1< 

4 

2 

4 

3 
4 

4 

4 

3 

4 
4 

1i 

3 

4 

4 

4 

COMMEtlT 

. 
$ 3.000.000 

tion ready made jute bags 
.ooo 
profile I 347 

~ 2.200.000 

ard loom from nylon string. 

~ 200.000 

profile III 349 

profile II 456 

profile II 459 

profile no. II 451 

profile II 477 Import 
r gloves $ 260.000. 
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10. Ruboer balloons I 201 11 
60 3 2 2 2 5 Indian profile I 383 

5A Valvea for tyres and tubes 2 Import $ 3.200.000 
met all/rubber 

11. Contraceptives, baby feeding I sol 1~ 150 I 3 I I I 1~ I 3 I 1~ I 3 I Import oondoma $ 1.700.000 
nipples 

12. V belts j 60 2~ 150 4 3 514 I ~ 13. Bed botton Webbing rubber strip 1 10 2 3 3 1 
~nd low cost shoea, from old 
tyres 

14. Reclaiming and soles of rubber I 51 ~ 201 2 j I 1
4

1 
312 

1
3 

I 
Import other then for diving 

from Wastes I i 3.100.000 

15. Vulvanized rubber clothing 

3.4 WOOD PRODTlCTS. 

1. ~ooden furniture, carved 20 30 4 I 3 4 4 4 Indian profile II 339 
furniture Kenya studiea. 

2. Rattan furniture 10 40 3 3 4 4 4 DIPIK profile no. 23 

3. Wooden doors 30 1 80 4 3 4 4 2 

4. Wooden cabinet doors 25 1 60 4 3 4 4 2 

5. Stairs 30 2 Bo 4 <!; 3 4 3 

6. Turned wood chairs, spindle 20 1 60 4 3 3 3 3 
back chairs 

3~ 3~~1 7. Block board manufacture 1 4• I I ~ I 2 I 4 I 2 I Ken:va profile Import ~ 70.000 

31 8. Beehiveo 1 3 2 2 

, 
..._. 
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9. WoodAn crates and boxes, plywoo~ '+ 5 20 2 3 3 2 4 

chests, cable drums. 

10. Kitchen cabinets and instaJ.la- 30 10 60 4 3 3 4 4 

t:..ons. 

11. Wooden toys 20 20 100 4 2 3 3 3 

12. Wood boats 5 5 30 4 4 2 4 3 

13. Broo~s and brushes, duster, l 20 20 100 4 31 3 3 4 

kitchen utensils bottle waBters 
wisps. 

14. Roof trusses wi t:1 nail plates, 40 15 100 3 4 l~ 4 2 

standardized 

15. Finger joints 10 5 40 4 4 3 2 1 

16. Laminated wood beans for build- 8C .20 200 4 4 2 5 4 

ing construction. 

17. Wood seasoning 20 .5 100 3 3 2 3 4 

18. w~od handles for tools and 1( 10 30 4 3 ?. 2 4 

19. Cerment wood wool boards, straw 3<: 10 :100 3 3 2 2 4 

boards. 

20. Floor pangquest from coconut 40 15 150 3 3 2 3 3 

trunk and other wood 

21. Matches, fire works 3c 40 100 1 .3 2 2 5 

22. Tooth Picks 2( 5 40 2 3 2 2 4 

23. Pencils and eyebow pencils 1oc 20 200 3 3 2 3 4 

I 5 
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3.5 PAPER PRODUCTS. 

1. Sand paper sheets 30 10 80 3 3 2 3 2 

2. Carbon paper and typing ribbons 100 20 200 '• 3 2 3 3 Indian profile III 257 Import 
~ibhona S 700.000 Carbon paper s 700.000. 

3• Paper bags and envelopes 20 5 50 2 3 2 3 4 Indian profile I 395 - II 419. 

4. Card board boxes 40 15 80 2 2 2 3 l~ Indian profile II 415. BIPIK 
profile no. 25 

5. File covers, box files 25 15 50 4 2 2 2 4 Indian profile II 383. 
6. Paper drums, paper tubes, and 60 15 150 4 2 2 3 4 Indian profile II 417 - II 423. 

cones for packaging 

?. Eggtrays and other formed pulp 10 15 40 2 ?. 2 3 3 
products 

8. Duplicating stencils 100 30 500 4 3 2 3 3 Indian profile II 375 
9. Gurmed lables, stickera 30 10 100 4 2 2 2 4 Indian profile I 363 

10. Tranafere prints for ceramics 10 5 40 4 2 1 3 3 Import S 1.700.000 Kenya atutly 

11. Excersise books 2~ 5 40 2 3 2 3 4 Indian profile I 363 

12. Paper napkins and toilet paper 3c 15 60 3 2 2 2 4 I~port toilet p~per $ 160.000 

13. Disposiable eaudecologne moisted 3c 15 Bo 4 2 2 2 4 
napkins 

14. Corrugated, asphalt dipped 15 15 i+o 3 3 3 2 2 Low coat product from low 
roofin~ sheets quality paper waatea. 

15. Oil and filters for automobiles 4o 20 150 3 3 2 4 3 Import oil and air filler 
~ 9.000.000 vegetable oil 
s 2.000.000 
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16. Gummed paper glue tape in rolls 40 10 3 2 ' 3 !m 

3.6 OTHER FIBRE PRODUCTS. 

1. Fibre matresaes 2 5 10 2 3 3 2 4 

2. Sisal/jute hyme, rope bags 2 5 15 3 3 2 3 4 
carpets, mats, dishea 

3. Binding of fishing flies 2 5 20 4 2 2 2 3 

4. Gaskets for automobile engines 30 10 4 3 3 3 2 Im 
and others i 

ga 

3.7 MINERAL PRODUCTS. 

60 60 300 4 3 3 5 3 In 

100 50 3oc.; 3 3 3 3 4 In 

10 10 50 3 3 2 3 3 Im 
tu 
$ 

30 5 100 3 3 2 3 4 Im 
~ 

100 40 300 4 3 3 4 2 Ke -s 
s 
~ 

8 5 30 4 2 2 3 4 

5 5 20 2 3 2 2 4 In 

p 60 10 100 2 3 2 2 '• Ke y 

, 
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9. Grinding wheels 
bakelite bound. 

10. Refractory Brick 

11. Crushed and scr 

12. Vacuum flasks 

4. ME.'TALL WORKS ET 
4.1 MESS PRODUCTS 

1. Detinning of tinp 
second ha~d tinca 

2. Un printed tin ca 

3. Pins 

4. Hair pins, safety 

5. Paper cliFSt shoe 
fasteners powel p 

6. Pressed stainless 

7. Collapsible alumi 

8. Wire nails, blue 
ing nails 

9. Zip fasteners 

8 

~ 
~ 
H 

ceramic and 30 

B 80 

ened glass sand 30 

c. 

late scraps and 90 
rs 

re 20 

30 

pine 20 

eyelets, onap 20 
ins 

steel cutlery 60 

nium tubes 200 

tacks and roof- 50 

40 
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20 60 3 

l+O 300 5 
I 

I 
35 300 3 

5 Bo 3 
10 80 4 

5 60 4 

10 100 3 
40 600 3 

5 70 2 
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3 2 4 3 

3 4 3 2 Import S 25.000.000 

3 1 2 3 Import $ 200.000, waste glass 
$ 1.600.000 

3 3 3 Import completed $ 2.300.000 
glaesinners i 1.900.000 

5 2 3 1 Kenya ai:;udy 

4 2 3 3 Ken:,•a study Indian profile II 233 

3 2 2 3 Import s 250.000. 

2 2 2 4 Indian profile II 91 aaf Bty pins 
$ 200.000 Impvrt hair pins 
s 175.000 

2 2 2 4 Indian profile I 127 - II 141 

3 2 3 3 Indian profile II 267 

2 1 4 5 Impo~t wire nails $ 200.000 
Corrug, nailb, drawing pin etc. 
~ 1.6co.ooo 

3 2 2 '+ rndian profile II 329 

3 2 2 4 Indian profile II 349 
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10. Steel wool 60 5 100 3 3 2 2 4 a 60kg/h plant offered from 
Hams & Markus. 

11. Barbed wire 20 5 80 2 3 2 2 4 Indian profile I 29 
Import 1 6.ooo 

12. Bicycle spakea arid nipples 60 10 120 3 3 1 2 4 

13. Pad locks and tow~r bolts, 100 20 100 2 3 2 '~ 5 Indian profile 149 Import pad 

h:.i.nges. locka S 1.000.000 hiagea 
s 1.200.000 

14. Chain link bed bottoms 50 10 Bo 3 3 2 2 4 

15. Wind•v louvres 80 10 150 3 3 2 4 4 

16. Aluminium cooking pans, utencil1 100 15 300 4 4 2 5 3 Indian profile I 113 - 117 
kettles preaaure, cookers, milk 
churns 

17. Chisels and crowbars 2 5 20 3 3 2 2 4 Indian profile I 75 - 85 
Negtible imports 

18. Stainleos steel dishes and 100 30 200 4 3 2 4 4 Indian profile 227 

tableware 

19. Automobile ra•iator assembly 30 10 80 2 3 1 3 4 Indian profile II 7 Import radia-

and other vehicle parts on tors s 5.300.000. 

order baais. 

?.O. Hoes, forkhoes, shovels 20 5 60 2 4 2 3 3 Indian profile I 157 - III 91 -
1130 Import hoes ' 1.000.000 

21. Wick stoves, prossure etuvoe 80 20 200 3 3 2 l~ 4 

22. Double corru~atod roofing aheet1 "lOO 15 200 4 3 2 4 3 
aluminium. 
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80 30 200 4 3 2 3 3 Offer plant Hams 8c Markus 
12 matreas per hour. Import 
u 200.000. 

30 5 100 3 3 2 2 3 Import I 1.000.000 

80 10 150 3 3 1 5 5 Nelectible Import 

40 10 100 4 3 1 3 2 High import 

40 2 3 4 3 3 Import U 28.000.000 

40 3 3 1 3 3 Import ~ 900.000 

100· 4 3 1 4 3 Import bicycle ch. 
$ 2.200.000 other chains 
s 4.300.000 

60 2 3 2 4 2 Import ~ 8.500.000 

50 3 3 ? 4 2 Import electrodes $ 8.800.000 

10 20 2 -z 2 4 2 Import of aaaembled enginea for __, 

motor cycles S 23.000.000 

50 20 3 2 2 3 3 Import load speakers 
i 6.500.000 

40 20 3 3 2 3 4 Import assembled S 700.000 

II 50 30 4 2 2 It l~ Import $ 2.300.000 

10 10 2 3 3 2 4 Import roady made $ 4.400.000 

100 4o I 4 3 2 4 4 Import ready made $ 6.900.000 

vehicles 
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38. Exhaust silencers 20 15 2 

39. Chairs and seats of metall 40 20 3 
40. Assembly of water meters 10 15 2 

41. Detonators for blasting with 100 20 '+ 
explosives 

42. Pop rivets 80 15 15( 3 
43. Tower bolts 20 5 5c 3 

44. Reflective Rood signs 30 10 Be 3 

45. Chicken wire and chain link 20 10 6C 2 

46. LPG gas cylindera 60 20 3 

4.2 BUILT UP STEEL PilODUCTS. 

1. Solar Water heaters 20 20 6C 4 

2. Electrical solar energy panels/ 15 15 5c 4 
systems 

3. Wind milla and water pumps 40 20 BC 4 

4. Hand carts, bicycle carts, 20 15 8C 3 
wheel-barrows, oxcarts 

j. Wheel chairs, crutches, 20 15 Be 3 
cal:i ppers 

6. Incubators for chickens 15 5 5c 4 
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3 4 

2 4 

2 4 
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4 1 

3 2 

3 3 

3 2 

3 3 
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COMMENT 

Import assembled a 1.50C 

Import i 3.500.000 

Irr~ort $ 1.900.000 

Import U 1.500.000 

Import u 1.000.000 

Import $ 6.700.000 

Indian profile III 227 

Indian profile II 313 

Import incubatoro and bx 
~ 1.200.000 other bee E 

Keeping machinery U 1.7c 

a 
outy, 
0 
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7. Agricultural tools, for animals 30 15 80 3 
etc. plawa, harrows, harvesters, 
seeders cultivators, chaff 
outtera 

a. Bakery ovens 20 10 60 3 

9. Bicyc~e assembly 50 30 200 2 

9A Steam boilers 50 40 200 3 

9B Control panel building 20 15 100 L. 

10. Buckets, trunks, dustbins, 20 10 60 2 
distribution boards. 

11. Stell door and window frames 15 5 40 2 

12. Aluminium door and window frames 25 10 Bo 4 

13. Vehicle body building 20 10 50 2 

14. Hospital beds and furniture 20 10 60 3 

15. Corrugated water tanks 5 10 20 3 

16. Tool boxes, first aid boxes etc. 40 20 80 3 
17. Building structures Bo 50 200 4 

4.3 FOUNDRY PRODUCTS 

1. Cost non soil pipes 60 30 150 3 
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5 3 

3 4 
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3 4 

3 4 

2 1 

3 3 
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c OMMENT 

rofilo I 15 - 81 - II 155 
Import plows and 

etc. ' 1.500.000 

20.000.000 

20.000.000 (panels and 
boards) 

rofile I 3 
coat farm water 
na 

5.3oq.ooo 
130.000.000 

udy Import filling 
000 tubeb ofiron/ateel 
.ooo other caot iron 

products ~ 1.700.000. 

, 
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2. Cost iron cooking atovea 60 30 150 4 4 2 3 3 

3· Manhole covers, weights 60 30 1,0 3 3 2 3 3 Indian profile II 37 - III 475 

4. Cast tin uniform buttons 15 5 50 4 2 2 2 4 Import $ 500.000 

5. Belt fasteners ' buckles 20 5 50 ! I 2 2 3 l+ Import S 2.100.0JO 

6. Diecasting and pressure die 100 10 1200 3 2 4 I+ Indian profile II 161 
casting on order basis, sub au 
supplies. 

7. Imitation jewelry 80 20 200 4 2 2 
415 

8. Centri fugaa water pumps 100 30 200 4 3 2 4 4 Import centrifungul pumps 
U 5.000.C80 

9. Shaft couplings I 50115 I 8ol 4 I I I 3 I 2 I 3 I 1t Import U 900.000. 

4.4 SERVICE INDUSTRIES. 

1. Offset printing press 60 5 150 3 3 2 4 4 I Kenya study 

2. Electro plating 50 10 100 4 3 2 3 3 

3. Scrap metall collection, ~e- 3 10 10 2 4 3 2 3 
covary of motor vehicle bodies 

4. Laundry, dry cleaning 30 5 60 2 2 3 3 l+ 

5. Diesel pump maintenance &Re 30 5 50 4 4 2 3 2 

6. Electrical motor Rewinding 5 5 50 4 4 2 4 2 

7. Auto Battery repair, assembly 3 5 50 2 2 2 2 3 

8. Compoateing of Minicipality 15 5 15 2 4 lt 2 2 I BIPIK profile no. 26 

garbage together with cow dung 
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COMMEH'l' 

5. BUlLVlNG MATERIALS 

1. Aggregate quarries I 50 I 20 I 1 oo I 3 3 3 3 2 

2. Lime 

3. Natual building block atone 2 20 20 2 lt 3 2 11 

4. Clay bricks, roofing tiles, went 50 20 100 3 4 3 3 2 

5. Concrete building products. 30 20 100 3 3 3 2 4 
Block atones hollow blocks, 
pipes, septic tank, culverts 
tiles, rood edging. 

6. Refractory bricks 30 15 80 3 3 2 3 4 

7. Glazed sewer pipes, clay 40 10 Bo 3 3 2 3 4 

B. Cement aabest products, ducts 20 10 50 3 3 2 2 3 

9. Glazed wall and floor tiles 30 20 300 4 3 3 3 2 

10. Woven banana fibre mats and 10 5 40 3 2 2 2 4 

wall papers 

11. Sisal reinfoced gypsum ceillin~ 20! 101 60 I 3 3 2 2 2 Indian profile I ~41. 

tiles 

12. Terrazo tile cemented from I 80 I 201150 I 2 2 2 2 4 

marble or other atone 
chips. 

I 



Brief r~:or~ation on so=e of the above snecifieci projects. 

1.01 Fruit cannin~ and slass nacka~in~ of fruit products 

Jams, marmelades juices and fruit salads are relatively easy to 

prepare and do not require heavy investffients. 

Fruit products can be prepared and packed without the use of 

steam or any auto clave as long as the pii of the products never are 

allowed higher than 3,59 The acidity of the products will than be 

sufficient for the preservation. The mentioned products can be 

packed j.n short runs from available fruits as mangns, guavas, 

loqua1t, pashion fruit, plums, etc. It is imp~rtant however that 

no rotten fruits is allowed. The project can start any-~here tnese 

fruits are available at reasonable p~ices in sufficiently long 

seascn. One must expect to collect the fruit from the farmers. 

The process involves washing, peeling liszing, cooking with sugar, 

alginate, pectine (but no artificial additives or colouring), 

filling, exhausting, closinb and sterilisation. The products 

should initially be intended for the local market. It is really 

a shame that Indonesia. imports huse amounts of canned fruit when 

it is so easy to start projects like this l The important of 

juice is USS 1.200.000 p.a. Fruit in syrup tte same and ja~s 

as well. 

1.02 Fruit dryinG 

Most fruit and ve6etables can be preserved through dryins. 

As long as the market or the prico for fresh or other-wise packed 

products are less satisfactory, drying projects should be 

established. The dryinc will inv~lve ~ashing, peeling slizing and 

drying on tray dryer with heated, far circulated air, the fruit 

placed in trays ever each others. ~oisture should be down at 5 % 

before packa[ing. 

Canning ?nd cultivation of vegetables 

---... . 
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~specially Froducts as mushroo~s and asparasus are hishly 

perishable so that canning should be done in conjunetion with 

the cultivation. 

Canning must also be done under the right hygienic ~onditions 

to prevent contaminaticn and dangerous food poisoning. 

Sterilization under pressure will always be required. A bciler 

and an autoclave can not be emitted and the project investment 

hence al-ays will be hig~Ar than for fruit canning. O~ the 

oth~r side, these are well paid products, allowing a sood econ0my 

of the project. 

1.11 Dairy Fresh Milk nasteurization and Packa~ing. 

The prices for fresh silk in Indonesia are very high. It can 

there-fore not be econcmical to make cheese or other concentrated 

dairy products as long as it ispossible to make use of fresh oilk. 

Fresh milk is also very much a scarce resource very ~uch needed 

by the population. 

Where-ever one can get enough i;;ilk available on farr.1 level, should 

therefore sr:;all II:ilk distribution dairies ·oe estab2.islted. 

The small dairy should contain; 

- milk coolers on the farms. 

- coole' transport to the dairy 

- milk analyzing, pasteurization, packaGing and cool~ng 

facilities within the dairy. 

- cooled transport of packed ~ilk to retailerc with 

cooling facilities. 

- alternative milk treatment pc3s1bilities at the diary 

for the case of uneven supplies ~e•b• yogurt preparation). 

1.24 Animal fee.:i from fish and slaur;hter offalls 

Fish meal ma~ufacturing is generally a very demanding project 

involving high investments and requiring large quantities, 

separating oil and meal. 
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As long as the fish is relatively lean however, having limited 

fat cont~nt, it is possible to dry it either in multiple tray drye~ 

or in the sun on a finemesh tray under a finemesh cover ( to 

preve~t flies and birds). Thereafter the drieQ small pieces can be 

grou~d in a si~nle hammer mill, packed and sold. The product will 

be very rich in proteins. The possible storage time for such a 

product is mainly dependent on the fat content, but will in all 

cases be relatively short. Fat containing pieces should be sorted 

out and given to the animal~ directly. 

1.25 Cattle feed from rice straw. 

Indonesia has only 150.000 dairy co~s, milk is to 86 % imported 

and is very expensive. ~ The straw fran the wide spread rice 

cultivation is not properly utilized. Utilizing the rice straw 

for cattle feed, it can make it possible to increase the number 

of dairy cows and make it possible to establish cattle feed 

manufacturing units where ever rice straw or other straws are 

sufficiently available. Rice straw is oriGinally not very 

nutritious or palletable for cattle. The process therefore involves 

caustic soda treatoent of the straw, mixing with cotton seed cake 

or other protein containing feed, supplemented by Urea which 

caters for a part of the protein content, mixing also with 

molasses, vitamins, minerals and fir.ally pelletizing. 

Different qualities can be made to ensure t~at the caw will bet 

a balanced feed with the right protein co~tent etc. 

1.26 Animal feed based on funcus treatment of wastes. 

Commercially available from Germany and Guatemala is now also 

equipment for treat~ent of molasses or ~r wood, straw and other 

wastes by fun~us after grindir.g of the ~astes. One will in this 

way te able to Make ani~al fued rich in proteins, from wastes. 

A Ger~ar. process is offered fro~ Hulls and a simpler process is 

available from centra American Research Institute for Industry 

in Guatemala. 

~ US S 65 million is yearly spent on importation of dried milk. 
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1.29 Aren Palm flour 

The aren palm is during its lifetime used for extracting juice 

and brown sugar. After 20 years lifetime the stem can be cut 

down and the marrow of the stem can be m~de into flour. That 

involves clearing out the marrow, rasping it into flour, wasl:i.ng 

in water, sieving and finally sun dryi.J.g. It may be expected that 

a palm can contain with a yield of tee marrow of 20 %, about 40 kg 

of flour. The flour can be used for cooking wet cakes anc it 

contains oainly carbohydrates. Only where the Aren palm c:an be 

found in sufficient of 5 mill rupies may give a capacity of about 

200 kg per day. 

1.)0 G€latine fro~ Sea weeds 

Red sea wead gelichum carfilagenium give a yield of 30 % gelatine. 

A production in a small scale industry can process 500 1000 kg 

gelatine/year. ~ne weed is mixed with 5 % Cao and dissolved for 

6 hours under frequent stiring. It beco~es pale, will be washed 

with water, dried ?.nd dis sol veci in aceti.c and 40 X water quantity, 

cooked, and the final product ~ill be pressed in filte~ ba;s before 

final drying. The project can ·oe duplicated where ever the rit;ht 

sea weed is available. 

1.32 Panain Enzym Powder. 

The product is made from the juice of the papaya fr1:i t collected 

on the tree before ripening, and still allowing the fruit to be 

eaten when ripe. 

The products is used for; 

- tenderizing of meat 

clearine; agent in the brevrinc industry 

- in th~ teztile and leather ir.d~stry 

- in the pharmaseutical and cos~etics industry. 
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\'."i th 1 OCO trees per Ha anC. 60 kg liquid per tree perd.ay =+ 4 days 

o~ t rest, 25 Ha will be required to produce 100 kg/day which give~ 

25 kg of enzyr:::e powder/day, coresponding to ~ total production of 

7500 kg/year and a turnover of about 75 till F;;./year. 

The process involves . diluting with water, sill~i.ng, filter 

pressing, drying, and finally grinding to a fine powder before 

packaging. 

1.33 Ketchun fro~ coconut water (Kecan). 

Coconut water as normally wasted can be used as an ingredience in 

the manufac+,uring of Ketchup as an alternative to Soya beans, but 

the water does not constitute any mayor ingredience of the finished 

sauce (please see BIFIY. profile no 28 for more inf~rnation). 

1.34 Glukosis sugar syruns from Tanioka starch. 

BIE:\. profile no 31 describes the manufacturinc'; of 1500 kg/ day 

of glucosis syrup from 1500 kg/day of tapioka flour added water, 

HCl, sodium carbonate etc. The process involves dissolving in 

water, boiling, Hydrolysis, neuhalisation with NaCOJ, Clearing 

through heatin; v:ith cc.rbon, filte=- pressing, and finally 

concentrating the solutio~ in an evaporator. 

1.35 Soya bean cilk. 

1:ilk Substitute can be n:ade from Soyaoeans, but not having the sar::le 

taste 2nd probably not the same fooc values but composed drinks with 

e.g chokolate flavour may be made. 

50 kg of beans+ 45 kg of sucar, 1500 1 water+ calcium, salt, 

essence etc. ~ill 6ive 450 1 of soyatean milk per dey + 100 kg 

of soyabean cake. 

The process involyes cixins with water, boilint:;, grinC.ing, boilint; 

again, adding of calcium, sieving, addinE of sugar and other 

incrediences, and finally packing and pasteurisation. 

-, 
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1.36 Fruit esse~ces fro~ fruit neels 

Fruit processing ind~stries can use the fruit peel for manufacturing 

of natural fruit essences, contrary to ~ost available essences 

r.hich are cade artificially. The process involves pell washing and 

cutting end thereafter ester extractior: though heating in a a:::.cohol 

quantity of 5 times the pell weight in ena::ielled apparape.ratus. 

Sieving takes place after cooling and thereafter the excess alcohol 

quantity will be recovtred for reuse t2rough evaporation under 

vacuum and destillation. The BIPIK profile no 33 specifies a produc

tion of 20 kg/day expected to be sold at 2000 ~ per liter. 

2.1.1 Absorbent cotton, sanitary facial and medical 

The products are interesting and in great enough demand, but it 

appears inevitable that high investments will be involved in the 

project. With Fibre cpener, wet cleaner, sterilization, sprindryer/ 

drying, card~ng ~achine, wir:dinG and cutting it is hard to e~'J)ect 

an investr:ient under 150 to 250 million F;. 

2.1.2 Sanitary fer;ia.le napkins 

These, as disposable products were earlier oade on a cotton basis, 

but are today mainly made on celluloses basis. It is usual to 6et 

the naterial in reels. 'i'he bulk fi.ore require so:ce fluff'in,s, but the 

rest of the process is p~re asse~bly. Automatic ~achinery are 

available at costs over 10'J - 150 till rupias, but it will certair.ly 

be possible to cor-struct very si~ple locally ~ade e~uiprnent for sel:li 

manual assebly and packa;ing. 

2.1.J Sanitarv fecale tarnuons. 

A 50/50 % blend of cotton/rayon is nornally used. The tru:pons are 

on the Da~ket in two executions, ~ith and without a double paper 

tube applicator. ~he non applicator type is in ~any ways preferable, 

but require so heavy cor:!pr .. ssion and coDplicated tooling that it 

can hardly be made by any small scale Industry. 
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For t!:le applicator type e.re automatic machinery available, w!:Licn 

are costly and too sophisticated. It ~~11 however be possible to 

co~struct locally, sinpler tooling for semi ~anual production. 

2. 1. 4 Blacl::et i':eft varn 

To the extent that cotton and acrylic textile cuttings and wastes 

are available, blanket weft yarn can be made. 

The process is based on coloured rags to be colour separated and 

thereafter run through a tearer, an opener, blender, carding 

machine and a spinning machine. The investffieots are therefore 

bound to be relatively Ligh. 

2.2.J Iillitted Fabrics for underwear, and shirts etc. 

A few round knittin5 ~achins, preferably of a few different dia

meters and 6auges are used to satisfy the demands for cloth widths 

and fineness, are used. 4 - 6 machines can forman econoc.ical 

project. r:.nitting machines for plain cloth are si~pler, and they 

will norr:ially be satisfactory for the required patterns. 

No further machinery is no.I"Lilally required. The project will ouy 

dyed cotton or cotton blend yarm in rolls and ~~11 either sell the 

knitted fabric to garment manufacturers or be equipped with se~inG 

facilities to make ready ~ade garments, which norwally is a more 

flexible solutioz:. The k.ni tting si::J.ould no:":Jally operate on 3 shii't. 

2.2.4 Shoe laces, ribbons, elastic taoes, belts, stove 1vicks etc. 

~nese products will be braided, woven or crotchetted on special 

autoffiatic hlachines for purpose, and in different qidths. 

The weavinz_; r:iachines beinc; equipped :'o!' coloure::i patterns or not, 

and jeing able to weave also el3stics. ~he project cnn always 

start with a s!:nall nu.'";1-oer of machines of ei t:'1er o: the types and 

expand continiously. 3 shift produ~tion should be intended. 
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2.2.5 Fusible interlin~s. 

~utonatic or ser:riauto~atic ~achines are available :or dotting 

fusinb coumpol..Uld, rosin or others, on both sides of the naterial. 

The interling will be sawn into collars and nther ;arnent iteills 

which will be stiffened by the interlining after releasinG the 

fusir:.;; coopound during pressinG of the gar;:ients. 

2.2.6 ~edical olaster. 

A glue compound >.ill be applied in bath on a woven or k:intted 

fabric passing a drying chamber also sterilizing the product. 

The tape passes over slitting rolls ·oefore ·oeing v:ot:ld on s::iall 

reels. Parts o~ the tape will be added irrrpregl.ated strips of gaze 

and protection plastic before being packed in small units as quick

plaster. Im·estments can be quite moderate a.'.'.ld the economy good. 

2.2.7 Cotton Measuring tanes. 

Tapes of 1,5 m lenght can be made fro:::: cotton ribbons passing 

through a cachine f)r syntetic coatinb of the tape, with there

after followinc pri~ting, cutting, and end fixing. This is a ssall 

and simple project for tailors measuring tapes, requiring only 

li::::ited space. 

2.3.1 Tailorin~ Proiects. 

This is one of the easiest projects to start, requiri~g only a 

small nur.;ber of ordinary straight stitch machines, a zig-zag 

c~chine and som! si=~le cutti~g and i~orin~ facilities, with 

very little s~ace requirements. 3utton holinc, button fixing, 

hemins cachi~es and other ffiore cooplicated oachines should 

norr.;ally be avoided. They are too CO!!iplicated to use a:;J lo 

maintain, and will normally be very poorly utilized. The ea&jest 

products to start with are school unforms, car seat covers, and 

ladies dresses. More demanding are projects for cents trousers 

and shirts and too complicated for most projects are mens suits. 
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The differences however, are only en skill de~ani. 

2.3.2 Garments fro~ Knitted fabrics. 

Knitted fabrics can be bought in reels, but it ~ay often pay 

better to co~bine the project with the knitting operations. 

Underwear, wests, shirts a~d T-shirts, blouses and childrens wear 

are the norcal products. The required equipment, excluding the 

round knitting machines, include; A simple cutting machine, a 

few overlock and £latlock stitching ~achines and pressing 

equipment. 

The project is fearly si~ple to operate. 

2.3.4 3olls and other stuffed toys. 

Having one or two simple straight stitch sewing machines, and 

preferably some slight sence of shape and sesign, this is a 

very si~ple and low cost project to start. Cotton cloth pieces 

can be cut after te~plets with ordinary shissors the products 

sown tocether, tuned inside out and stuffed with torn up cotton 

wastes. ?inall Ecbrodery ap;licaticn of hair, eyes, etc. is 

i~;ortant. Dolls are presently imported for over ~ 3.000.000 p.~. 

2.3.6 Knitted Socts. 

3ocks are knitted on scall round knitting ~achi~es. Re3dy dyed 

yarn in wool, cotton or with syntetic blend will be used. =iae 

project can start with a small number of ~achines with different 

~~~ber cf needles. ~fter ~nitting, only hand sewing of the toe 

portion is required, iroring, and fixing of a label. 

Even if ~ai~ly locally ~ade i~~crt a~-usts to about ~ 3.ouo.000 p.a. 

2.3.8 Assewblv of :ishi~~ nets. 

Fishing nets are bound on large ~achines as an endless ~aterial. 

The nets require as0embly with edcin; and straps for floats and 

sin~s before it is ready for sales. This ic normally done manually 

and can be done in very small projects, either on a 3Ubcontractin£ 

basis or buyin6 net in bales, sellinc erected ready =ade fishinc 

nets. The ioportation of fishi~~ nct3 is very hich, aooounting to 



- 10 -

over S 5.0JO.OOO p.a. 

2.4.1 Ve~etable ta~~ing o~ leather. 

Vegetable tanning of all types of hides and skins is a fairly 

simpla process requiring limited equip~ent only, but big space 

and cuch water with possibility of draining the effluent. The 

product will be the local brown leather as much used in belts, 

ladies hand bass, locally ~ade sandals etc. 

The process norffially involves; 

Soaking in water in basin for one day 

Liming with lime in water in rctating drum for one day 

Fleshing, i.e. cleaning of the leather, normally done 

with hand tools only. 

Deliming (soakinb for 2 days). 

Drum pickling in a drum for one day 

Tanning with wattle extract in a rotating drum for 2 days. 

Thereafter fatting in drum, hansing drying and finally 

softening and smoothing thro~gh staking ~ith hand tools. 

Vegetable tanning can start in a fairly swall scale, and very 

profitable can it oe co::-,bined with asser::bly of ;;arr,e animals 

and reptiles. 

2.4.z 8hrome leather. 

~he most hich value use of the hides are for manufacturi~g of 

shoe leather and other hish quality developed leathers. 

That involves further cachinery and proce~ses, a ~ore extensive 

used of che:::icals, larce water quantities, and wo.ter pollution 

problems. It is also possible to tan semifiGished ?roducts named 

as wet blue or "crust" for export and finishing overse~s. That 

involves less processing and less sophisticated equipment, while 

the dirty part of the job remains the same. These product~ are 

very popular overseas, but it should normally be discouraged to 

export raw materials and semifinished products. 

-, 
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2.4.5 Leather ~roducts. 

As long as one is able to make popular designs, the CTanufacture 

of leather products from vegetable or creme leather or even 

icitation PVC leather is fairly simple process inYolving very 

limited investme~ts, mainly sewing =achines, a clicking machine 

(for cutting when ~any uniform pieces of co~plicated shape, are 

required) may be a small leather splitting machine, a skivine 

cachine for edge trim~ing, a buffing machine and some hand tools. 

The easiest products to start with are belts, vallets, purses, 

hand ba[s watch straps, etc. Slightly more complicated are 

briefcases, suitcases, wor~ing gloves, ladies gloves, footballs 

etc. and most demanding is the production of high quality 3hoes, 

also requiring so~e wore ~achinery. 

3.1.1 Glues, putties, naint, urintin~ inks etc. 

A project can be tailored to make a wide variety, or may be 

rather few selected of these product3. The process and the 

equi~ment will vary a bit on selection or the proaucts raubc• 

~ost of them reou1re a mixer, some with a heated jacket others 

with a close lid, A tripple mill is required for most products. 

For rubber based glues is required a heavy rubber kneading will. 

3.1.3 P~troleum iellv Packa~in~. 

Petroleum jelly carnes as a by product from ~he oil r~fi~~riPs. 

This can be packed into s~all jars and tubes as it ocurs, as a 

skin cream, or if ~e~ded, after ~o~e furtter si~pJc !ilLerii.g 

and adding of perfu8es etc. 

3.1.4 Shoe, floor and furniture oolish, car uolish. 

These products are woxes dis3olved in solvents and possibly 

added dyestuffs, silicones etc. A hot jacketed agitated vessel 

is tha main require~ent. In this the waxes will be melted and 

the additives ~ixed in, where after packaging takes place. 
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Waxes as carnauba wax, containwax shellac wax o~okenite and 

bees wax may be used, dissolved in par:i.ffin wax, turpentine 

oil, white spirit and or nitrobenzena. 

3.1.5 Laundrv Soau. 

Saponification of fats as tallo~, palm oil, palm kernel oil 

and others is done in heated stirred vessel with caustic soda. 

Filters and builders etc. may be added before the ~ass is 

transfered to moulds for cooling/stamping. 

Manufacturing of laundry soap is considered a simple process 

possible to start on local basis. 

3.1. 7 Candles. 

Candles are cade by moulding melted stearine/wax possibly added 

dyes around a wic~. This can be done either by repeated dipping 

of a frame with hanging wicks down into a wax bath, or more 

normal in a candle rnoulQing machine, nori:::ally hand operated. 

The sir:iple ~achine has a number of wick rolls under, the wicks 

leading throuGh a r.:culding char:iber with i:::any cylindrical candle 

i:::oulds and fastened to a set of already moulced cand:es held 

in a frame on top. Candle sets are alternately r::o·..:J.de.:i, cooled 

drawn up and cut off. Candles can also be ~oulded in individual 

coulds of more fancy sh~pes. Candle ma~ing is an easy process 

with very low cost e~uip~ent. 

Animal clue is made from anirr.als skir., bone, and !:.m;5• The cost 

of animal clue have increased heavily on the world carket as 

this more and more has bec0me a scarcely available product. 

Ani~al elue is used both in carpentry, paper ~aki~~ and sundry 

chemical industries. This is a good project to start as long as 

rawmaterials are sufficiently a~ailable. 

- -, 
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3.1.9 ~ssencial oils ciestillation 

E5sencial oils for ~se in the manufactu!'ing of cosmetics soaps 

and in the phar=aseutical ind~stry etc. are distilled from 

leaves or seeds of sundry plants and trees. BIPIK profile no 27 

Sfecifies for a s=all project a require~ent of 250 kg leaves 

of the l·~inyak !iilam bush per day to get 8 kg of pachouli oil 

for a very s~all scale project with an investment of 6 million 

Rps. The process will nor~ally mainly involve raw material 

cleaning and chapping and semi dry destillation. The equipment 

will include destillation apparatus chaff cutter, and sundry 

auxiliary installations. Products that can be extracted from 

Indonesia plants will mainly include: 

citronella oil 
cananga oil 

cina::ion oil 

clores oil 

pepper oil 

:i"C.tmeg oil 
pah:houli oi.l 
cardamon oil 

vetivert oil 
ler::on grass oil 

Exoort 1981 from Indonesia: 

'750 tons at 2.03 us ~/ton 

5.+ tons at 12.)0 .. ~ ~/ton Uu 

635 tons at 1.78 us S/ton 

4 tons at ~o us ~/ton 
;30 tons at ·16,- us ~/ton 

46 tons at 12,-- USS/ton 

The products are exported to many countries ~nci the exportation 

can easily be increased. 

3.1.1J ~eGeneration of used lubrication oils 

Some used en6ine oil in Jaf;.arta is recollected for refininc, 

but cost of the used engine oil in Indonesia is just wasted. 

It is i:::portant to start further projects within this sector. 

The refiring is under governmental control, but the processing 

is left for private industry. Refined oil beco~~s equal in 

quality to oil refined from new crude oils. The rerefining 

includes first of all clay treatment, filtration, possibly 

acid treat:::ent, de .. tillation and the incorporation of additives. 

- - ... 
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~:ost uf the equipr:!ent is pun:ps and tan:i-:s which can be locall.;r 

made. A plant as small as 200 - 500 tons p.a. may become a vilable 

venture and can be implemented also in smaller towns in Java. 

Investments may be limited to under 50 million Rp. 

For even smaller quantities is it possible to utilize the used 

oil for manufacturing of wood preservatives etc. 

Not Research development corp. in New Delhi and others offer 

technology and equipment. 

3.1.11 Silver Regeneration from nhotogrc-.nhic film material. 

Photographic film contain silver bromide during development, 

80 % goes into the development liquid and 20 % is converted 

into metallic silver. The film contains 5 - 10 kg silver perton 

of film. Indonesia's input is 5000 tons of photographic material 

per ~·ear which contain about 4o tons of silver• It being able to 

recover 20 % of this at a price of 300.000 Rp/kg a sales value 

of about 500 mill ~ can be gained and give life to many small 

seal~ projects. The recovery is si~ple. From the used developer 

liquid, it can be separated by electrolysis or by a metal 

exchange method, and from the film by ~elting after burning the 

film or through enzyme destruction of the gelatine holding the 

silver grains. Collection, first of all of X - ray materital 

and development liqual from hospitalti 1 and used or spoilt film 

from processing laboratori~s etc. are the easiest raw material 

saurces. 

3.1.12 Active carbon frorn coconut shell. 

Aciive carbons are ~ainly used for claaring of liquids and 

cases through absorbing of the pollutions. Active carbon of 

gas absorbent grade can be made from coconut shell. A project 

of this nature can rr.ake Indonesia an exported rather than an 

imnorted as at nresent of this nroauct. The proces involves . . . 
crushine, treating with zink cloride and activation in a rotary 

kiln, washioe and drying. A plat for 500 k&/24 h may requence 

•an investment of about 100 mill ~· 

The importation of active carbon anrnounts to over 8 mill US ~. 

... 



Indonesia presently exports crdindry coconut shell charcoal 

of 300 tons/tons year at S O, 15 per kg. l·:angrove charcoal is 

exported with 36.000 tons at ~ 0.01 per kg. 

Activated carbon fetches very much higher prices and will 

easily find export markets. 

3.1.13 Calsium Carbonate and Plaster of Paris (e;ynsin) mining and 

manufacturing. 

Calsium carbonate is abundantly available allmost every where 

in Java and Calium sulphate in many places. 

Gypsin is imported to Indonesia with 8.500 tons per annum at 

cost of 45 ~/kg or 550.000 S p.a. Ready processed anhydrate 

powdered plaster of paris is i~ported with 300.000 tons p.a. 

at a price of 280 Rp/kg = 12 million US i p.a. 

At such a price, it should for a lc¥al miner and manufacture be 

easy to compete for an import substitution. 

The processing of raw gypsum into plaster of paris involves, 

clearing of the gypsin from pollutions, either by rough 

screening or by water washing fallo~ed by drying. 

These after first rough crushing and later fine powder rr:illing 

will be clone with stone crushing equipment and a ~icronizing 

will. ~ehydration will be done in a stried vessel, heated to 

about 140 °c. The investment may, dependent on the capacity, 

limited to 20 million f.;: or !'.lore. Within the some project will 

it also be possible to make ready Gade sypsum ceiling tileb ~s 

explained later. Calsium carbonate is dewanded in still much 

bigGer quantities fetches much lower prices but are also less 

de~a~dinc in the production, requirinc less fine grinding. 

3.1.15 Brake fluid. 

Brake fluids are imported to Indonesia 2000 tons p.a. at a value 

of 2,8 mill US i or ~ 10 per kg. This may indicate ttat 

manufacture or at least loc~l packacin~ may become available 

soall scale venture. 
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3.1.17 Acetvlen and OxyFen. 

These welding gases are already man~factured at several central 

places in Indonesia. It is however expected t~at the manufacturing 

should be further decentrali~ed, eepecially for acetylen which is 

fairly easy to manufacture and involves high transport cost after 

filling of the cylinders. 

Acetylen production invol~es calcium carbide:reaction wit~ water, 

filtration cowpression and filling of culinders. The investment 

may be on the higher side because of the high cost of cylinders 

as long as one can not do pirate filling of cylinders belonging 

to others. 

3.1.18 Industrial waste exchanr;e central. 

3 2. 

A range of wastes, che~ical, metals, minerals, plastics etc. is 

through away, especially by medium and large industry in large 

quantities. 

These wastes can by other indJstries be used either as they 

are or after some refining or simple treatment. 

Will soce coordinating effort is it will possible to match 

suppliers and users, and also the some tices required between 

treatr.ient. ':Ihe refining in bet•::een can if not done by the 

supplier or tte co~sumer can in most cases be orcanized 

through other existing i~ductry. 

Hence this project does not need to involve any pnysical 

processing or handling only breakin~ of availabilities and 

demands is required, and the piroject require a hibh portion of 

skill. The project can be established as an government office 

as an ind'..lstrial organization ve11b.i.re, 'uut still r:io.y be most 

efficiently as a private enterprise. The surpliers/consumers 

can best be changed a commission for the established trade, 

but the organization of a member-ship fee is also possible. 

Plastic Products. 

--
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Foam Polystyrene. 

Foam polystyrene is white, is extremely light in weight 

(20 kg/m3), is easy to shape and is used for insulation or as 

a floating madium. Moulded in big blocks and thereafter cut 

with an electrically heated wire it will be used as insulation 

board ceiling boards, pipe insulation or window decorations. 

It saves load on the AC and is cheap in use. Beads are firstly 

blown up from imported expandable polystyrene with steam, blocks 

are thereafter moulded in simple box moulds with steam and finally 

cut with electrically heated stretched hot wine arrangements. 

Moulds are simple and can be locally made. Instead of moulding 

in blocks and cutting with wire, direct moulding of small 

complicated shaped products is possible. That method will apply 

for cooling containers, packaging material pieces, fishing 

floats etc. 

Foam polystyrene is easy to ha::dle and investments are moderate, 

but steam is required. 

Foam PVC. 

Foam PVC os a very strong and ricid plastic oainly ~sed for 

life bouys and for hea:y duty fishing floats of different 

shape. ~hey are ~oulded ready to shape, or shaped from moulded 

bars. Fir~tly PVC powder is ~ixed with blowing agent and other 

ingre~iences, thereafter cured in comfressed from in moulds in 

an water, expanding 10 - 15 ti~es in volu~e. The process is 

quit~ de~anding. 

Foam Polyurethan~. 

Foam Polyurethane as a riGid or se~iricid foam is made by 

mixinc two liqujd components (polyol and iGocyanat) together. 

2 different oethods are used 

1). Insulation material of very low wei~ht is made by quickly 

pouring prerneasured quantities of the liquids together 

into an ordinary electric mixing machineo Mixing is done 

for about ninute. 
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The total content vill quickly be filled over in a simple 

wooden mould with paper on the inside walls. The lid is 

closed, the foa111 develops, and after an hour the block can be 

takea out and cut on a band saw. The product becomes a bit 

heavier than foam polystyrene, it insulates even better but 

becomes also more expensive. The investment for this process 

will be very low 

2). Heavier proaucts porous inside and vith a tough skin 

(integral foam) is made in a different va:y. The 2 liquids are 

continiously mixed in a nozzle machine down into a moula which 

thereafter is immediatly closed until the curring is completed. 

In that vay is made shoe soles (possibly also moulded directly 

onto the shoe upper), car interior body parts, (including dash 

board, and steering vhe•l cover, armrests, seats, etc.) cooling 

containers etc. A number of moulds may be used to allow for a 

curing time of about 15 minutes. The moulds can be of very 

simple construction. No real pressure develops 

3 2.5 Foam Matresses and other soft plastic foam. 

Mattresses, sponges, pillows, upholstry foam etc. are in the 

prinsimple made in the same way as ridfid polyurethane, only 

the chemical composition is slightly different. 

Firstly a block or a continous block will be moulaed, thereafter 

matresses or other products will be cut with a band knife machine. 

Finally a texti:e cover may be applied. 

The moulaiag can be done either in a closed box moul• as describe« 

above (of size as a matreas but much nigher) or it can be done vith 

a contiaious mixing head applying a mi~ed string of material ai:id 

moving zig-zag over a transport belt vith side covers. With the 

box moul~ the investment becomes very low, but the liquii consump

tion may turll out to be slightly higher. 
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All foam plastic proaucts are voliminous after foaming. 

Normally they are consumed in big quactities and the investments 

are reasonable. One will therefore often find them ~ell fit for 

local manufacturing and consumption. 

3 2.7 Life Saving wests and swimming aids. 

These floating aids are made with foam plastics as polystyrene, 

PVC or poly ethylene which can be mouldea for the purpose or cnt 

to shape for the purpose. Welaed plastic foil proaucts for air

filling can also be usei. Investments are moder~te, but be aware 

of that for life saving equipment, shape, materials and construc

tion are subject to government approvals. 

3 2.8 Moulded soft dolls and toys. 

These products are very simple to make with lov cost equipment. 

PVC povder is mixed with dyes and other ingrediences, or the 

moulding compound can be bought ready made. Product moulds will 

be cast from aluminium. They will be fille4 vith compound through 

a botton opening and place& short time in the oven. Plastification 

takes place around the surfaces. Excess material is pured back 

into the container ana the moulds are taken back into the oven 

again ant now placed upright to complete thd curing. 

Thereafter moulds will he taken apart and the products decorated 

and equipped with a whistle. 

3 2.9 Rotation Moulaing. 

This is a nother low cost plastic manufacturing process fit for 

moderate products quantities. No.pressure is in~olved, only simple 

moulds rotate in the oven. Simple thin sheet aluminium moulds can 

be used. The process is well !it for fishing bouys, mouring boys, 

feBders, other floating products, but also containers and even 

small double shell roing boats. 
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PVC povder or paste is poured into the moulds, the moulds are 

closed and put on a rack which provide slow ratation aroun~ 

2 axis during the heating in the oven. The rotation continues 

also during the later cooling. Dur::.ng the rotation the plastic 

vill deposit on the inner valls of th~ moults. The products are 

ready from the moulds. The rotation in the oven C8l1 be provi•ed 

manually or vith a simple motor driven rack system with alimitei 

number of moulds. 

3 2.10 PVC dipped stell pro«ucts. 

Kitchen utensil drying racks, towel hangers, cabinet shelves, ani 

other householm items can be made from steel wire, sportwelded 

together and thereafter dipped in PVC powaer or PVC compomsd. 

After aipping, the products vill be placea into a simple oven for 

curing. If the steel products are bought fr~m others, only a 

dipping container and a curing oven is required. To make the steel 

products within the project, generally a small halli lever shear, a 

spot welaer, and some forming jigs are required. 

3 2.11 Welded plastic nroducts. 

Many simple or complex plastic products can be made by velding 

together pieces of thiner or thicker ~extile reinforced or not 

reinforce& plastic foil. That can involve rain coats, rain hats, 

book an~ file covers, bags, and covers for different purpu5es, 

napkin holders, shopping bags, diaries, purses, wallets, folders, 

advertisement items, etc. 

Welding of the foil pieces is done either by heate~ rulers pressed 

together over the foil pieces i~ a hot sealing machine, or better 

in a high frequency sealing machine where the sealing rulers are 

shapes according to the sape of the joint. Also the high frequency 

welding machine is not very costly. The pieces to be joinQed 

together can either be precut manually, or in clicking machine, or 

the cutting will as in most casea be done simultaniously with the 

hot sealing in the high frequency machine. 
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Aome printing os the products is nor~ally required. ~ simple 

screen printing frame can be used for the purpose. 

3 2.13 Bakelite electrical accessoines. 

Products as lamphol4ers, ceiling roses junction boxes and plugs 

can easily be made by a small scale project. Other products as 

switches and sockets etc. are often difficult to make 4ue to the 

very tough quality regulations. Metal components vill either be 

made within the project or purchased. A simple hydraulically 

operated bakelite press with 1 - 6 cavity heate4 moul4& will 

normally be used. The mould nol't:lally consist of a stationery ana 
a movable part. Metal incerts are fixed to the lower part, bakelite 

or urea formaldehyde powder is portioned in (if not a tabelet is 

prepressed) and the press is closed for curing for 15 - 60 seconds. 

Thereafter the product is taken out warmpressed, and the products 

vill be assembled. The process is not very complicated and the 

press and tool investment is reasonable. One will hovever often 

find that these bakelite products are imported at very reasonable 

costs. 

3 2.14 Pedestrians light reflection Pads. 

Many pedestrians are hit by cars on the road and killed, simply 

because they can not be seen by the drivers in the dark~ess. 

Light reflection pads are carried byt the pedestrians in many 

countries. Most of the accidents can hence be eliminated. The 

small pads can best be injection moulded from polyst1rene. 

A small mould with a aumber of cavities together with a small 

inje~tion moulding machine is what is required for the production 

The pads may be sold at about 50 ~ each. 

3 2.15 Fibreglass Products-Boats. 

Glassfibre reinforced polyest~.· plaatic is today the conventional 

methoa of building and fabrication of smaller and medium large boats. 

I 
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Ro~ing boats, motor boots, seiling boats, canoes, kayaks, surfing 

board.s, etc. But also other products can be made, tanks anQ 

vessels which require strenght, leight weight without corrosion, 

fishing rods, translucent roofing sheets, chair seats, table tops 

etc. ~ Th~ major requirement for the production is the moula, or 

a numher of moulds for pr~ducts to be erecte~ from different parts. 

The mould can even be made from an old wooden boat. The major 

production steps includes hand laying on the mould of layers of 

glassfibre mats to be soaked with polyester resiR and allowing 
that to harde~. 

A more sophisticated productiun will be achieve« using a spray gun 

vith a glassfibre cutter, applying fibre cut reinforcement from a 

roll. Also other more advanceQ methods exist, but it is always 

possible to start this pro~uction in a very small scale. 

3 2.17 Collection and regeneration of plastic wastes. 

All thermo plastics can be used and rellSet again and again. 

The plastic prices are nov so high that it pays well to recollect 

all ased plastics and bring it back into production again. 

Collection should be organized from industry, for homes and from 
garbage collections. 

The project vill normally involve: 

- Collectioa of scrap with hand carts 

- Washing with water and detergent 

- Sorting of plastics io q~alitiea and in colours 

- Grinding in a knife mill 

- Packaging and sales to industry. 

To fetch better prices is it also possible to include remeting 

an4 repellitizing in an extruder, but that is not required for 

a start. Thib project can be organized allmost everywhere. 

3 2.18 Plastic sign boards. 

Sign boards f~~ commercial or domestic use can be made ic may 
different ways. 

if A product which could have been better developed an introduce than what the 
cases was fev years back is the helmets for the motor cyclist. 
Exstensive importation of helmets for other purpose still exist. 
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Here is mentioned two t for the start of low cost small scale 

projects. 

1) Cutting of laminated sheets 

This is mainl7 usei !or small size •oor aigns etc. A laminated 

plaatic sheet (light and dark colollr aminated together) is 

first cut to required size. The letters etc. is thereafter cut 

into the sheet vith a simple phantograph with a cutting spindle. 

2) VacuWll formed illU.lllinated boards. 

Mainl7 use( in bigger size outside, sign boards. A vacuum pump 

and a heating cabinet for the vacuum forming is required. For 

one or very few signs very simple forming moulds will beused, 

made from card board, wood, foam polystyrene, plaster of paris 

etc. Acrylic sheets will normally be used. Colouring, fitting 

and inside illumination is nor~ally required. 

3 2.19 Vacuum formed bath tubs etc. 

These bath tubs will not be cheap, but get an elegant appearance 

when well maintained. A simple vacuum forming machine is requirea 

to from the relatively thin acrylic sheet. Thereafter glassfibre 

reinforced polyester plastic will be applied on the back side 

to give the product sufficient strenght. 

3 2.20 Plastic buttons. 

Two different methods may apply: 

1) Moulding of thermosetting plastic in abakelite press. 

A press with exchangable mo?ld plates for a large number of 

buttons will be used. Urea formaldelyde tablets will first be 

pressed and thereafter placed one into each cavity. The hot 

press will be closed to sure the products which tkereafter will 

b~ tumbled clean in a drum. 
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2) Milling/turning of acylic or polyester blaaks. 

BlaJtks vill punched from sr,eet& or purchased in bags. 

Small turning automats for shapiag and 4 - hole drilling 

automata will be used for completing the shape before the 

buttons vill be polished in rotating drums. 

3 2.22 Educational mathematical sets. 

A set consist of angelsquares,ruler, protractor, compass, 

diviaer and possibly other items in a small box. The products, 

including the box, vill be injection moulded. The injection 

mouliing machine makes the investment relatively high, but the 

project is quite profilable and saves lots o! foreign exchange. 

A complete manual i~ available from Kenya. 

3 2.26 Polypropylene Bags. 

Bags for sugar and other bulk consumable& are today prefered 

from voven polypropylene monofilament. The bags become light 

veight and are strong, hygienic and durable. 

The project vill vhen including extrud?r facilities become 

relatively costly. But sin~e extruded monofilament is available 

in Indonesia, may it be possible to start ~ith the weaving ant 

tailoring sections only. 

3 3.1-6 Moulaei rubber products. 

A range rubber pro~ucts from compact material can be moulded, 

on a regular sales basis or an order from the car industry or 

others. The composition of the rubber mass will very extensively 

Qependant on the material requirements. Metallic in cents anA 

textile or metallic reinforcement may be required. 

The mass is first kneaded together with additives in a rubber 

roller kneader. The mass may thereafter be extrudea to a 

suitable profile ocut to lenght and placed into a heated mould 

in a press for the final curring of the product. 
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Ia srile of Indonesia being a rubber cultivation country, 

finished rubber products which to a high extent should have 

been substituteQ by local smal.l scale procnction are to a large 

extent still importeQ. The anaul importation include 130 tons 

of ~hoe heats and sales, 400 tons of rings, discs and washers, 

750 tons of V. belts, 350 toas of flat belts and 1000 tons of 

other pressed rubber p~oducts. 

Erasers. 

Rubber Erasers are cut from pressed rubber sheets. The sheets 

are pressed after kneading together of rubber and a range of 

additives. The requireg equipment include a roller kneading 

vill, a hydraulic press, a steam generator, a guillotine cutter 

and a thumbling polishing drum. 

3 3.9-11 Dipped Rubbe~ Products. 

A raage of products are made through dipping a moula into a 

latex solution. These products include Kitchen gloves, working 

gloves (especially for chemical and wet treating industry), 

surgical gloves, baby feeding nipples for milk bottles etc. 

Some products ~re reinforced with a knitted fabric to be put on 

the mould before dipping. The local market for these proaucts 

are sufficient enough, only con«oms are imported with 140 tons 

and other hygienic rubber products with 160 tons p.a. 

Before aipping the latex vill be aired and worked together with 

sundry additives. A coagulant solution will also be prepared. 

The moulas will first be dipped in coagulaat thereafter in the 

lates mass at controlled spee~ and conditions before possible 

any preliminary finishing and curring in bot air. Before removal 

on the product from the dipping mould. The process may be done 

discontinuousl1 in stages, but may be rather in a continuously 

operating machine with th~ moulds fit onto a continuously moving 

chain, moving from station to station. 
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3 3.12 Tyre Retreading. 

Tyre retreading means exchange o~ the wearing surface of worn 

out tyres for motor vehicles of all kinas from scooters to 

tractors. It is economical to do retreading of the tyre surfaces 

ana a project can be economical based on as little as 10.000 

tyres per year. That means that this project can be implemented 

also within small towus and large v5..1.lages to settle the local 

demand. The most expensive part of the factory installation is 

the vulcaniziag moulds/machines, of which there must be one for 

each tyre dimension. All machines must be fully loaded with work, 

about 1 tyre/hour. Moulds moat therefore be selected to match 

the distribution of the market demand on the different sizes, 

3 - shift operation should be anticipateQ. RetreaQing can be done 

both on basis of locally worn out tyres and on imported casing. 

The smallest damage of the cord of the casing qualif1 for 

rejection. The rate of rejection of locally worn casing will 

therefore allways be high. 

The process involves buffi~g (grinaing down of the surface), 

profileforming and curing and fixing of raw rubber stab with 

~·ulcanizing compound, pressing of the gip patten into the tyre 

in the moulds using steam, and possibly replacing oa the rim 

and balancing of the wheel. 

3 3.14 Reclaiming and reconditioning of Hubber wastes. 

Ther~ are in general 4 ways to reuse old rubber,first of all 

motorvehicles tyres. Reclaiming of rubber can be a very profit

able business, especially in Indonesia and the utilization shoul~ 

be sought in the following sequeace: 

a) Tyre retrading (as eic:;.lained above) 

b) Reuse of the formed rubber prieces including cu.tting and 

reforming 

c) Remoulding and rubber crup 

d) Devulcanization 
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b) Reuse of the formed Rubber. 

Especially motorvehicle tyres and tubes can be utilized for 

•a•ufactnring of along range of important products. 

The manufacturing is generally very simple and require very 

limited investment. A range of small ec-ale industries can be 

establiahe4 on this basis. Some products can be mentioned: 

- Rubber shoes cut split and assemble• from the simes 

and we"l..ring surface of the tyres. 

- Furniture webbing, especially bea bottons, through 

spli!+ing aroOAd the circumference of the tyre a 2 X 30 mm 

ship containing 1 - 3 largers of textile cord 

Door mats, car mats and other tough mats trough wearing 

coiling and otherwise forming of rubber strips 

- Shoe sales and heels for repair and for rurally made 
leather shoes. 

Dock ana boat fenders, childred swings a.Jld toys, cords 

for lethering animals, buffers hinges etco 

- Shaps and membranes from tubes. 

c) Remoulding of Rubber crumE• 

Tyre retrading i~1olves buffing o!f large amounts of small 

rubber granules (crump) screened to contain crump only under 

0,8 mm, this crump can be used together with new unvulcanized 

rubber in the compression moulding of a range of products. 

Even if the crump is already vulcanized it has been found 

that 50 - Bo % of the rubber may consist of reused crump. 

This saves up to 50 % of the product cost and can be used 

for the moulding of products as among other; 

- shoe sales and heels 

sycle pedals and handle grips, motorcycle foot rests 

soli4 wheels for holljs, wheel barrows, kids tricycles 
motor car fender& 

- mouldea rubber mats 
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- car Battery cases 

- tips endstops and buffers for furniture, doors, etc. 

d) Devulcanization. 

Rubber is vulcanized, which means that during the original 

shaping of the product the latex reacts with sulphur and the 

rubber becomes shape stabil. The percentage of sulphur also 

determines the product handness. Remoulding and reshaping of 

rubber is uot possible without opening of this chemical 

builaing. That involves a quite economical process, and some 

of the rubber qualities will also be improved, but the 

investment is ~efinetely on the higher side. The reclamation 

process is generally as follows; 

- sorting out rubber insuitable for the process (old 

tyres are generally accepted unless having steel cord) 

- cracking (rough cutting) 

- separation of textile and other unwanted elements 

grinding to crump of max o,8 mm 

- mixing with certain oils and extruding at about 200 °c 
during which the long chain molecules breaks down and 

the sulphur binding is released chipping the produc~ 

into suitable prieceses (before remixing and reuse) 

3 4.3-4 Wooden doors and cabinet doors. 

Door baldes and cabinet doors in Indonesia are msinly made 

individually by the carpenter~ an order. 

There are prospects of making them both better and cheaper 

through simple standardisation and prefabrication. Supplying 

from stock. Such doors will be made by simpler and cheaper 

materials and will genera11; be both better and cheaper. 

The aormal use of paper honey comb brings the weight and cost 

down of the core, at the same time as the covering flakes will 

get more close support to enable the use also of more low cost 

covers. 
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The production however must be standardized and the factory 

should not engage in any other production but his particular 

type of door blades possibly with frame. 

The production mainly require seasoned wood and involves a 

multiple rip sow, squaring and sanding equipment ~~~ some 

painting/varnishing equipment. 

Black board. 

Plywoods are entensively used for building and furniture pro

duction ia Indonesia. Black board is manufactured to a lesser 

extent and of a lower range. A project for manufacturing proper 

black board will not glue together 2 thin sheets of plyvoo~ 

over a layer of wooden list as traditionally done. That becomes 

more expeasive and gives a lower quality: 

The project R~oula preferably contain a multiple rip saw, a 

core stock joining machine, a vide thicknessing machine, a 

plate press, sanding equipment, and a squaring saw. 

Hence the project will first make a continuous flate of the 

core and plane this before gluing on 1 layers of simple veneer 

on each side. The product will utilize waste wood a~d when doing 

proper seasoning be able to make products cheaper than and 

superior to plywood. 

Bee-hives. 

Honey is importe~ with over 150 tons/year. It is possible to 

iacrease the local honey collection in Java. Most important is 

it than to offer the frames efficient and lov cost bee-hives 

easy to operate. A new type of hives is available easy to 

make at lov cost ana ~&ving these benefits. A !ew small sea.le 

carpentry projects can be initiated on that basis. 
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3 4.10 Kitchen cabinets and working benches. 

There is a need to improTe the small Indonesian kitchen 

offering prefabricatei atandardizea wood overhead cabinets 

8.Jlt working benches vith respatex cover. The are woom for 

several small scale carpenty workshops to spezialize within 
this fiela. 

3 4.11 Wooden toys 

All over the world wooden toys of a wide range are considered 

superior to the plastic products on the market. Selecting the 

goo~ models, there must be a good scope for Indonesiall being 

able to compete also in price also to export such products. 

Smal.l workshops specializing on very few models to be made tn 

larger series can be established. 

3 4.12 Wooden boats 

The small roving and fishing boat can still be best and cheapest 

built from wood. Improvei skills and models are however required. 

A range of small sc~ie projects can be established may be better 

located collectively, arranging for advice from a trained boat 
builder. 

3 4.14 Roof trusses. 

Wooden roof trusses can often be built cheaper vith lower 

material consumption when prefabricated according to the avail

able tables of dimension/load/span specifications, using the 

mail plate system. A range of small simple projects, ca~ be 

arranged where space is sufficient to handle the trusses. 

3 4.15 Finger joints 

Finger joints is the simplest and most material saving methoa 

of coaxial joining wood. The joint is almost invisible and as 

strong as the rest of the board. 
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The process required a moulding spindle machine with 2 fine 

toothed cutters, a axial gluing press with ultra heating 

system and a cutting saw. IndepP.ndant projects can be atartei, 

e.g. within a carpe11try estate, giving services to the carpenters 

or it can be starte~ in conjuction vith sow mills, truss 

building projects, or other carpentry projects. 

3 4.16 Laimated wooden b"'ans. 

11 11 

Wooden bea~s, 1~imated from e.g. 1 x 3 fingers joint aBd 

planed wood, straight or curved, are in many ways superior to 

beams from steel or prestrassea concrete, e.g. roof carrying 

beams of spans up to 50 m can be made. The quality requirements 

ant consequently the skill requirements are however relatively 
high. 

3 4.20 Floor Panguet from coconut trunk. 

Coconut trunk is hard, has a beautiful structure when being 

polished but is also tough to the tools. It has been found 

especially suitable for the manufacture of parguet flooring, 

possibly arranged with small sticks glJed in a mosaik pattern 

on apaper backing. Coconut trunks are to a too high extent 

wasteQ. A range of small scale projects equipped with ha.rd 

metall typped saw blades etc. can be established, and it is 

not unreasonaule to expect extensive exportation of the product. 

3 4.21 Matches 

Mostly matches are made by bigger scale industry. Several small 

scale techn~logies are available with higher or lowe~ extent 

o~ labour intencivity. lt has however been seen in other 

situations and other comatri•• that these technologies with a 

very high extent of labou~ cost have ai!!iculties in be coming 

competetive. 
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It is also quite likely if more detailed investigations will 

be done in Indonesia that the profitability will be found 
to be too poor. 

3 4.22 Tooth picks 

The use of tooth picks in the daily hygiene is on increase in 

the world. Small automatic machines for chopping of tooth 

pickea are available. S+ill the processing becomes relatively 

labour intensive and is fit for small scale production in 
Indonesia. 

One will expect that reasonable export possibilities exist. 

Sand paper. 

Most sand paper consumed in Indonesia is imported. 

The manufacture of san• paper is still a relatively easy 

process vhich very well can be done locally by small scale 
industries .. 

Printed craft paper passes through applicator rollers for 

animal glue. Screened crushed glass is thereafter appli~d 

with a vibrator feeder and the paper passes through a drying 

ch~nel before final splitting and chopping. 
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