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SUMMARY

¥Many industries constructed in developing countries cannot compete with those
in the developed countries. Government subsidy anc protection are sometimes required
to guarantes survival of such industrizs. This inability is due not only to the lack
of skilled operators, but mainly to extremely high investment costs. A significant
increase in capital investment will be noted for the ercction of machinery and equip-
ment, which of course might differ from one country to another . Th: main factors
influencing the amount of capital investment are: (a) infrastructural conditions
and facilities existing in the country concerned (v) the problem of logistics:
(¢) latour and manpower in general (d) acceptance of modern tecusnology in a par-
tidular country eand (e) local conditions and regulations. Due to insufficient
facilities both during the development and during the operational periods of the
plant, each project Las to set up infrastructures by its own means. For instance,
e. project of $US10 million generally has to.

§a; Construct roads, bridges and a rajilway leading to the project nite:

b) Provide transport equipm:nti during th: construction and operation, such
&8 trucks and trailers-

ﬁcg Provide construction equipm nt

d) Maintain repair and maintenarce shops during the construction and opera~
tion periods;

e) Construct a power plant with accessories;

£) Provide water purification equipment;

€) Construct a harbour or pler during the construction and operstional
periods;

h) Provide equipment for teclecommunication;

i) Provide a settlement for local and non-local personnel;

j) Build s hospital, echools, places of worsnip and recreationai halls.

The construction of the above items does, in fuct, constitute a public service.

Experience gained from project construction in Indonesia revesls that all con-
struction equipment uaed during th: previous consiruction period depreciated
100 per ocen.. This applies particularly to tools and equipment used to train
operatcrs, vhich it mora easily damaged than others, For purpose of construction,
equipment and spare parts - as much as 15 per cent of the total cost of equipmont -
ere usually needsd, while expenditure for maintenance costs i= approximately 10 to 15
per cent of thie prioce.

.. Eome projects which previously never existed in Indonesi., roquire foreign
manpower for the oonstruction and during the trisl run. OCenerally, sll expatriated
personnel participating in the project construction receive certain facilities from
the recipient country, such as housing, medical irestment, local transportation and
insurance. After staying in Iadonesia for over one year, they are permitted to
bring their families, The cost of their fares to and from Indonesia, including
transportation cost of luggege, is paid by the Indonesian Government. In some
instances, the amount of money spent on the expatriatcd personnel amounts to 10 to
15 per oent of the cost of the project.

A great nunber of difficulties have been encountered with machinery, equipment
and technology with the result that investment costs increased. This fact was
mainly attridbutable to the lack of Indonesian experts, particularly those skilled
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in ascertaining the type and the amount of the equipment required for ths entire
construction and cperation. Some imported equipment proved to be unfit for use and
had to be substituted by other more suitable equipment. I{ was also noted that
unnecsssary extravagance occurred as a result of constructing luxurious non-produc-
tive factory units, or because of ordering too sophisticated or too automatic
equipment which, when faults developed could not be repaired.

Problens of local conditions frequently forgotten by project performers,
aspecially sxpatriated personnel still unfamiliar with local conditions, can increass
investaent costs. A projoct in Indonesia, for cxample, which did not take into
account the regional situation, encountered some difficulties which resulted in
having to import stones at an additional expendi ture of $US831,000,

Even worse is the problem of local and international transportation, or ooean
freight. This also occurs in other developing countries as transportation problems
alvays constitutec the main obstacles. Tor the transportation of building materials
during the construction period, a project hac to purchase 200 to 300 trucks at an
approximate cost of JUS1 million. Sometimos a train must be purchased complete
with locomotive and cars and a reilway line to the plant site must be built, which
can amount to about $US800,000,

Harbour problems in Indonesia make the situation even worse for, apart from the
Djakarta harbour, existin. equipment is too simple and obsolete. Inadequate unload~ |
ing equipment means that the ships have to wait quite a long time before they oan |
be unloaded, while the already unloaded cargoes cannot be transported immediately |
because of transportation difficulties, All the cases and goods have to be heaped
Up in an open field, with the result that some of the material is lost or damaged.

factor for determining the price of the factory to be constructed. Western oountries,
a8 & rule, prefer ths "Turnkey Contraot", in which all performances and designs are
entrustsd to the contractors, until the factory achieves its full capacity. PFor

ths recipient country, this contract is advantageous because of the guarantes that
the corstructed factory shall reach its full capacity. On the other hand, it has

disadvantages as the price or cost of the project is usually rather high owing to
its risk,

The type of construction contract ig very important and represents a besic l

Another type of contract uged in Indonesia is the "Delivery and Supervision
Contract®, The mere task of the contractor is to design the factory, to manufaoture
and send ths machirery and equipment to the recipient country, while the entire
development of the faotory and the installation of the rachinery, including trial

operation, is done by the recipient country, Supervision, however, will be exercised
by the oontractor,

Viewed at a glance, this contract seems all right, but when it is put into
Practios, it contains a great many difficulties both for the contractors, and
especially for the recipient country. Lack of expericnce makes oost increase;
moreover, tools sent r'rom abroad are inadequate and are not guaranteed as being fit

for local goods, especially construction and transportation equipment whioh is very
expensive,
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It can be concluded that the investment cost for factories constructed in
daveloping countries is higher than in developed ocountries because:

(a) The project itself has to boar the cost of the infrastructure that has
to be constructed;

(b) The perfunctory planning, both by recipient country as well as by
the supplier, and the unfamiliarity of the cxpatriated personnel
with the local oconditions;

(o) Tor the construotion of an entirely new plant in a developing country,
it is necessary for some local engineers to get prior training so

that, in the future, they will become counterpart for expatriated
personnel.

- . .,
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Intreduction

1. Indonesia, a nation locatod in the equatorial sone, is rich in natural resources
such as bauxito, which has for many ycars boen mined and exported to Japan, Burope
and other countries, as Tew matorial for alumina factories.

2, Bincc pre-war times thc Indoncsian Govormmont has madc efforts to btuild

alumine and alwminiva factorics in this ocountry; the first oro in 1940 with a
oapacity of 22,000 tons of alumina per year. Unfortunately this project was
abruptly interrupted due to the Becond World Yar which also made it necessary to
semove all equipment. Twenty years later the Covernmont mado another survey to
start an integrated alminium plant motivated by the discovery of an incxpensive
souroe of Bamxite which oculd be exploited for a poriod of 100 years. Tho possibility
of construoting a vory chosp hydroelectric power plant in the vicinity of the ore
vas encoursging. Tho location of the hydroelectric powor plant was such that it
would not Bave been Deccesary to construct a watcr roservoir or das. Power was
supplied w {he presence of a waterfall 400 metres high. It was oxpected that a

low investment would be needed for this generator, hence u very inexpensive oost for

electrio power.

3, 1Two years later after construction ihe coomomy of tho country did not permit
continuation of the project. A forvign investment law was then 1ssued by the
Govermment t0 invite foreigners to invest money in order to ocontinue the projoct.
e Tadonesian Government vas villing to furnish somo facilities such as a tax
holiday and the right to comstruct and to owm and oporate the plant,

4. Docause of nmumerous supporting factors %o estadblish an alumine and aluminium
factory taMMumWothunty and inexpensive bauxite,
low oost of land and labour, low cost of hydroslectric power and fusl, and because
dﬂ.“mh“ﬁuwmthxﬂu‘uoﬁurmﬂnu
m.,eum-n.wmzumunnm.wz future in the
slmiziwm indusiry.
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5+ Aluminium plants are usually instalicd on sites which are most favourabdlo for
the production of low-priced energy rogardless of the distance from the rew
saterial supply or ocntros of distribution of the finished alwminiue, As an
oxample, in Forway the aluminium industry is in constant dovelopment in spite of
the fact that none of the necossary raw matorials are found there, neither is
«hore an internal market for thc finished metal, The only favourable element is
the low cost of energy. A similar situation is found in Canada if consideratinn
is given to the Aistance separating tho Kitimat plant from tho alumina supply. |
There is also tho Fria alumina plant in Ouinca situated very far from all rew
material supply contros.

6. It is very rare that bacic materials arc found in the vioinity of aluminiwm
Plants, OGenerally spoaking, it is necessary to transport raw materials ever great
distances. Bauxites from Ouyana, Jamaica and Afrios are used for Plants in the
United States in Canada and in Korway. Bauxito of Indonesia, Malaysia and Austrulis
is shipped to Japan; alumina from Pria in Ouinca and from Surinam is shipped to
Burope and tho United States. Tho price of aluminiwm is inoreased appreciadly by

this transportation, ospccially because bauxite ocontains about 50 per eent of une
procossable mud,

T. Conditions in tho region of Bintan izland in Indonesia are far sore fawourable
since the island has bauxite resorves and thore is also a supply of fuel oil near
the proposod alumina plant., Thus, iwo cssontial raw materials to manufecture
alumina are available in the vicinity, oheap fucl oil and bauxite, Anether adwan-
tage is the fact that the vioirity offers a possibility of constructing a oheap
power station,

Jnuxite ro 8

8. Two kinds of bauxite oocur in the Riau Islands, so-called "white bauxite"
and "red bauxite”, the first being of higher grade than tho second. Their
averege chemiocal composition is:

White bauxite 9.90¢8  5.608
Rod bdauxite 54,60%  4.50%
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Recent investigationa in the Riau Archipelago indicate that bauxite resorves of
Bintan and nearty islands amount %0 40 million tons of prooessable bauxite.

9. The Teserves are of a purely hydrargillite type, the fundamental part being
a component of gibbsito and only a small part is contained in gocthite from which
extraction of alumina is an extremely difficult task under the oonditions of
hydrochemical processing. It i3 known that hydrargillite beauxites can de casily
digosted under a fairly mild condition cf the digestion process without recurring
40 the use of the complex autoclave outfit.

10. Until now bauxite export has rvached a quantity of 800,000 tons per year and
‘is- almost totally oxported to Japen, The F.0.B. pricc at Indonesian harbour is
$UB5,60 per ton and it is expectod when this bauxite reachos Japan the prioe will
be $US10.00 por ton. It is oloar if the alumina factory is located in tho
neighbtourhood of the oro the production cost of the alumina factory will decrease
due to lowor transportation costs. The price of bauxite at the mino itself is
about $UB4.00 per ton, thus when ocomparod to tho price of bauxite exported to
Japan there is a saving of as much as $US6,00 on each ton,

Plgnt location
11. As already mentioncd, Indonesia has beon oxporting b;uito for quite some
time with Bintan as ito port of oxit existing in tho rogion of the mincs. This
port was Built on a soale large enough for @om 1inors and is equipped with
loading and unloading facilitios resdy for wse at any momont. In any esent the
present statc of the port and its installations are sufficient to ensure the
loading and unloading of the matorials and could receive ships up to 15,000 tons.

12, Vor tho most idesl location of an alumina factory, the following ocan be

mentionod as favoursbdle factors: (a) location as near as possible to the mine;

(b) nesr sluminium smoltor or consumori (c) availability of a large quantity of
inexpensive Tew materialsi (8) inoxpomsive labour; (o) choap power, fuel oil,

and sufficiont water supply; and (f) the presence of infrastructure. Almost all )
of these Nqa;rqcnt- are available at Biatan.. : ' -

Lend

13. It would be & probles to obtain land for industrial use of an industrialised
snd highly populated ooﬁntry because ground is scarce and very costly. In

Indonesis, however, vast areas of unexploited land are still available, especially |
in remote areas. Por an alumina plant it would not be very hard to obtain e A
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30 heotare of 300,000 lz of land. As mentioned, the cost of land in Indonesia
varies acoording to its location but still not more than $US0.50 per -2, henoce
tho total cost of & 300,006 a° plot of land would be: 300,000 x $180,50 or
$UB150,000. The difference in price is tremendous when compared with the cost of
land in Burops, United States or even Japan in which 6ountﬂu the average prioce
1s SUB50 per a° rosulting in a total cost of: 300,000 x $UES0 or $US15 millionm.

Building

‘14. In general vaero is a wide variance betwcen building costs in Indonesia,
depending on the location of the building and on local conditions. Prioces tend to
bo higher in the vioinity of businoss and industrial arcas, but are still relatively
lowver than in Burope, the United Statos and Japan. TFor the purpose of comparison,
it i» oustomary to oxpross building cost on a square wetre basis. This wnit oost

is influencod by many factors such as tho type of construction, lcoal labour,
matorial, and the sisc of the building. The average price in Indonesia for a
building for offioces or residential use would be about $UB50 por lz vhereas for
moTe specialised duildings with structursl stoel framo, masonry side walls with
€lass sash, oconorete floor and fire resistant roof, the prioce would be $UB60 per .2.

Lgbour
15, In slmost evory developing oountry whore industry is not yot advanced labour
Yy be vory cheap but skills are not developed. Mased on the experiences of
foreign ocontractors, labour can be improved and can be made more efficient vhon
properly trained and instructod. Sinoo labour in Indonesia is cheap, for instance
unskilled labour is paid $US1.00 a day, whoreas wages for skilled labour are not
mors than $UB3.00 a day, one should take advantage of it. If possidle, enployment
of foreign persomnel should be reduced to a ainimn, considering the high cost %
acoommodate expatriatod personnel.

16. Bome projects in Indonesia employing expatriatod personnel hewe to spend 10
to 13 per cent of their investment cost for such oxpenses as construotiom of
housing for persomnel; furniture; transportation and fuel; modical care; inourance;
support of family; and roumd trip tiokot for oxpatriates and familios frem their
homes. Apart from those oxpenses cxpatriates have to be paid salaries of

$UB750 to $UB1,500 per month. Mhen 100 oxpatriated perscnnel are employed on an
sverage salary of $UB1,500 per month, the total payment por month is 100 x $UB1,500
or $UB150,000. To avoid expenditure of high vages, preference should be &ivea ¢o
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workers for oonstruction and operation of an alumina plant. A vocational training
school must be provided woll in advance before workers are needed, espoccially for
wolding and maintconance.

17. As already mentionod, wages of local skilled labourcrs are about $US90,00
per month, When tzaining cxpensos must bo included, the oxpense for one local
employeo would be about $I8100 por month (comparc tho difforence with the salary
of expatriated perasonncl which is $UB1,500 per month). If three years are neoded
to accomplish the construction of a factory the total salary for 100 oxpatriated
persons would bo $US5.4 million. Previous oxperience in Indonesia has shown that
as far as officioncy is concorned, ono woll-traincd expatriated person is equivalent
to two locals who have fin-shed t:wining. Honoo 100 oxpatriatod persons would be
oquivalent to 200 local persons, tho total salary of 200 skillod labourers at the
ond of a throe-year period would be $US720,000 (compared to thc total salary of
oxpatriated on an oqual efficioncy basis which would ba $USS5.4 million.)

Fuel oil

18, Ono very important point to be considered when planning an aluamina factory
is tho availability of incxpensivo fuel oi) for caloination process. Fortunately
fuol oil is one of Indonesie’s richost resources and surves as = main couroe of
inocoxe for the Indonosian Government, The price of fuel oil in Indonosia is
$UCSO.01 per gallon and ihat of gasoline is $US0.11 per gallon.

Harbou=
19, Hartour and trunspoitation form, no doubt, tho most oritioal problems in the
industrial sot-up of doveloping countrios. Existing ports genorally do not meet
international requiroments. If a harbour happens to be sufficiently equipped,
thore will be s'ch songestion that an over-all slowdown of activitieos results.
For this roamon it is wise not to usc an already overloadoed existing port for a
new projeot. As explained above, an alumina plant should be established near
bauxite minos when edequate harbour fucilitios are available. An existing harbour
osn be utilised to capaocity when it handlos only bauxito going out from the local
mine,

Iransportation costs
20. The present smount of bauxite oxport is about 800,000 tons anually, most of
it conswaed by Japan, C & F Japanesc ort, the Bintan bauxite worth about $U810.00
per ton, or SUSC million for 800,000 tons anually. By establishing an alumina
plant close to a mine, where the bawxite is only $UB4 per ton, the total amount
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of bauxite will have a value of $US3.2 million. It means $US4.8 million loss than
the value if the same amount of bauxite is transported to Japan.

2l. Trensportation cost hes a signifioant influenoce on the first investment cost
a8 well as on production costs, thereforc the plant should be ag close as possible
to tho raw matorial and to tho market. It has boen shown abovc that trensport of
bauxite over great distance is oxpensive. Howover, this is not always the case for
Indonesia sinco transportation coets are very much distorted.

22. Transportation facilities in Indoncsia are inadequate. As an example, it is
more convenient and even quioker to tx:an-port goods from Hongkong to Djakarta than
from Djakarta to other islands. Tor the alumina plant in Bintan, transportation is
not really a difficult problem sinoe it is located close to Singapore (90 miles), a
fest international harbour. lost building materiale are found near the mine, such
as sand, limestone and construotion lumber and a large oil refinery is situated near
tho plant so transportation costs could be kept as low as possible.

23. On tho other hand, it is rather costly to traneport machinery and equipment
from supplier countries to the plant. It isc estimatoed that transportation oests of
goods from Burope will be 3US15.00 per ton, inroluding packaging, losding and unload-
ing costs, insurance ctc. Estimated weight for machinery and other materials for
an alumina plant is about 40,000 tone so that the total freight oost will be

$US600, 000.

Co! tnc"t

24. Sinoce the local contrasctors arc not yet in possession of oquipment that can be
hired, the projeot itself has to supply all oonetruction equipment oomplete with
shop. From experience it is known that a project of $US10 million or more will need
oonstruction oquipment of about $US1.5 million.

ngn 0o8ts

25. Therc are more factors rosponsible for an investment-cost inorease, especially
if preparatory work and planning ie not done in dotajl. But all factors that cause
an investmont-cost inoreasc can be avoided if the source of difficulty is knowm.

Faoctors influencing the investment-oost during construction will be considered next.

LR Rpa S S
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26. Yany industriocs constructed in developing oountries cannot compete with thoso
in developed oountries. To guarantcoe survival of plante in doveloping oountrioes,
government subsidy and protection are sometimes required. Inability to function

independently is duz not only to the lack of sliilled operators, but mostly to
oxtromely high investmont costs of the factory itself, which axceed costs in
developed oountries. The increascd cxpense is attributed mainly to (a) the unavaii-
ability of local facilities contributory to the construction of the project; (b) a
great number of infrastructurcs that have to be constructed at the expense of the
projects (o) local oonditions unfamiliar to foreign suppliers and contractors cause
obstacles to work performance and result in chain reaction problems; (d) delivery

and oconstruotion contrancts of the faotory causc many disadvantages to the reoipient
country, olpeciully ooncoming equipmont prxces and other pmcnte; (e) utilization
of equipment and tochnoloa too advanoed, or importation of obsolete cquipmont no
longor effioient; and many more looal problcms.

2]. This paper doos not oonsidur the incroasc or deoreasc in investment ocost caused
by the oxistonoc of new proocsses and tochnology, or the latest discoveries of loes
exponuﬁte equipment or parts. Prcsented here arc probloms frequently found in
Indonosia, probloms that arc occasionally non-teohnical but can increase investiment
oosts by 100 per oent. Such problems rerietont a general characteristic of industrial
projoects in developing oountries like Indonesia and probably many other developing
countries that have chemioal as well as metallurgical industries.

28. A significant inorease in capital investment will bo notod for creotion of
nachinery and oquipment in a developing country, whioh, of oourse, night differ from
one oountry toc another. In Indonesia this cost difference is 80 significantly
conspiouous with that in othor oountriocs, that production costs cannot compoio with
the import price, exoept for some projects that accidentally are looated in places
with advantageous factors, such as power, fuel and rew materials whioh are extremely
inexponsive.

29. Tis is understandable in view of the faot that all necessary facilities needod
during construction are to be made available by the projeot itself, for instanoe,
transportation equipment, oconstruotion equipment, power plant, harbour and even an
oxygen plant.

30. Looal oomtractors in genoral are not yet in possession of oequipment that can
be hired, they only make labour available, while equipment must be supplied by the
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project. The same applies for transportation, it is particuhrly diffiocult to find
companies that have trucks for rent and heavy toéyll. bﬁt 'in the oourse of construotion
the project needs about 400 tc 500 cubic metres of building materials per day. The
state reilway iu confincd to certain routos which do not even go outside big cities.
Lleootriocity cannot Possibly be obtained for any enterprisc as it still comnstitutes a
problem for lml useo.

31. Por projects up to $US5 million thcre is still a possibility to get additional
facilitics from local contrectore or to use cxisting facilities cuch as harbours.
But for a projoot of morc than 3USS million the problem will be different. Tho
following list consists of scveral vital infrastructures that havo to be oonstruetod
by projects for catogorics bascd on total investment coste of between $US5 and 3US10
million and thosoc between $US10 and $US50 million and hizher.

8 t costs bet US5 million

32. In Indonosia projects under $US10 million build up their own oquipment and other
material such as: transportation cquipment during oonstruction and oporation periods,
trucks, trailers, trains ectc; construction cquipnent; repair and maintenance shope
during oonstruotion and operation periods; rofuclling station for cars; roads, bridges
and other facilities stretching between thc harbour and the plant; power plant and
accessorics; wator purification; for certain cases privatc harbours complete with
unloading and loading facilitics; tclecommunication equipment; training for looal
operators at homc and zbroad, and arrangeuents for foreign experts.

igcts oV

33. Projects in this category, deepite oxpensce similar to the less costly projeots,
still have to build: settlemunte for local workcrs and oxpatriatcd personncl;
projoots loocatod far inland have to providc for oxygcn plants; oonstruction of hospi-
tals, schools, worshipping placcs and roorcational facilitios; railways somotimos

have to bo purchased and herbours completc with loading and unloading facilitios nouo-~
times have to be built. The nbove 1lirt rovenle the hecvy burden a preject in Indonesia
1 has to bear while in doveloped countrios such facilitics noed not be constructod by the
project itself as thcy orc availeble. Tor instonce, trancportation facilities ocan be
hired from a transportation cervice, electricity can be purchased from - company and
harbours already cquipped with ncecscary focilitice arc alinye at the disposal of the
project. 4 $US36 million stucl plant in Indoncsis had once spent not loss than 60

per cent of the total inveetmont cost for its infrastructurce end cthor roquirements.

o
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84. It is undorstandablc that with tho addition of work on 2 projoct the number of
personncl must bus incroasad accordingly  This wne the caso with the ~bove=-nontionod
project which nt its peak employed ~lmost 5,000 workcrs. Bocrusc of its rrther ieo-
1atod position the project had to provida not only dwoelling pleces but rlso food for
its workors.

35. What is noticod frequontly cs boing impropor in porsonncl 2ff~irs is the ~bnor-
melly biz differonce batwoon wrges ~nd focilitics onjoyed by cxpotrizted porsons and
woges rocoived by looal personncl omployod in tho srmc position ond grndunted from
tho same levol of oducation. In gemoral, 11 oxpatricted porsonncl working in the
project got fnoilitios from the rcoipisnt country such as housing, trensportotion,
medical oarc, insurance, roturn tickcis for femilics, including transportation costa
of luggnge up to 60 kg por porson ovor and above tho froc rate indicated on the tiockot.
When on oxpatriato works in Indonosin for more than ono yonr ond wishos to spend his
vacation in his country, tho rocipient country bacrs tho travulling oxpenscs and
tronsportation cost of luggage from Indonceir to tho country ond back  Dusides those
faoilitios, workers still onjoy wngus of ~hout $US750 to $U31,500 por month. The
differonce in wagos and othar allowances is ospocinlly noticerblc whon govoernl oxpat-
riated persons have studiud and boen grrdustod from the sam university as loonl
porsonnol but their selarioss diffor ~lmost 50 por ccnt.

Repeir -nd mointonange
36. According to uxporienco during thc construction of scvernl projocts in Indonosin,
tools, machincry and construotion oquipment thet hnvo been used in a projoct brerk down
ofton due to poor meintunamcs, inexporicnoe of workcrs cnd suporvisors, unfamiliarity
with tho machinery and climato problems. Construction oquipment from projocts after
boing usod is usuclly defootive and usoloss and dupreciantos 100 per cant. Hfoavy tools
and other equipmont usod for treining oporators hovo o shortor lifotimo than usual.
is e result a 15 por cont oxpanditurc for the purchasc of sperc parts ie noecossarily
taken into account, whoroas maintonance cost fluctuntas botwoen 10 and 15 por oont of

the oquipmont prico.

37. Bittor oxperionces have beon oncountercd during industricl dovolopment in
Indonosia, expecially duc to tho lack of provious prootical noquaintonco with tho know-
ledge of machinery, oquipmont and tochnolgionl progross. This is dus to tho look of
Indonosian exports, partioularly skilled in ascortaining tho type and amount of equip-
ment required for tho ontiro construction oporation. Basad on tho roason mentioned
above, practically no detailed inspoction and oxomination hos over boen made on the
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design and specification of machinery, oquipment and matorial required. Import
artioles are not inspocted either for quality or for specification. But this Care~
lessncos is noticed sooner or later cspecially whon several already completed piants
oncountor unexpected difficultics. ‘

38. Obviously, some imported equipment cannot be used ap it ought to be boocause it

is obsolete and no longer used oven in the exporting oountry, particularly since spare
parts are not produced any more. OStill worse is the fact that with imported goods
8omo parts and equipment arg already scoondhand. The oolection of technology and
prooess to bo used in o certsin manufaoture ie not less dif{ioult than the seleotion
of machinery and equipment, Lack of and backwardness in modern technology most often
Causes recipient countries to receive obsolete tcchnology quite out-of-date and
disadvantagoous. The reversc however oceurs when super-nodern technology or a Project
ievelopment still to promature for thc level of development in the country, causes
the recipient ocountry to be uscd ag an ¢xperimental place for new disooveries,

39. It ie an undeniablc fact th=t many forcign companics iry to oxport their
commoditios as much as poscible to the devoloping countries, both as oquipment or
factories. Attractod by high=-flown propaganda, the developing country orders soveral
projects from foreign supplicrs without being aware, in detail, of the ability and
oxperience of thc company concerncd in the manufacturc of cquipment and machinery.
Some plants in Indoncsia have oxpericnced such bad luck that they were compelled to
stop and oome to = stand-still for scveral years duc to the disocovery of errors in
dosign and in factory construotion work.

40. Unncoessary wastc too often occurred as o pesult of conetructing unproductive
units in a luxurious way. luch of the equiprient was even too luxurious and oxcessive,
such as fully automatic toclg thet were actually not required, | Such tools or instrye
ments only add more difficultics because defecoie of fully eutomatic instruments oan-
not be repaired loocally, work orpertunity for porsonngl is reduced, equipment prices
beoome extraordinarily high and maintenance ooet is increased. Mvice and suggestions
in the above mentioned ficld arc very hopefully expected from UNIDO axperts in order
that the industrial developmont in young countries could proceed in a proper way.

Local conditions
41. As mentioned above, carcligsnees in considering looal oonditions leads to
unexpected additional expcnses. Budget plans prcpered by the Government for projects
prove to be insufficient because priccs heve increased up to 50 to 60 per oent. Bven
& half comploted rolling mill in Indonecia has shown a 100 per cent increase in its
investment cost and the Governmont has boen oompelled to stop oonstruction work,
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Seasonal difficultice

42. Perhaps all project planners and cxecutors cmplcyed in sub-tropical countrics
know that rainfall is sc tromendously high that not oven onc weck passes without

rain. Consequently, any planning should tnke into concideration the seasonal cbstruc-
tion caused by rcin which pormits nc work for thirty doye a year. Therc werc other
kinds of difficulties that one projecot hod to undergo in the course of its development.

43. A stone and gravel quarry is the only source of supply of tho projoct and it is
loccted deep in tho midlands and cen be reached only bty river. 1In viow of the faot
that the cost of river transportation is rather cheap, stonecc and gravel oan be
carried by using two tugboats and six stecl deok borges. But thc barges arc not able
to make more than two round trips per day, loss than one half of the minimun normally
to be expected. The failure of the operation was ceused by lack of knowledge of the
local conditions due to military rostrictions of local authorities and e village
chief who controllod and dosignnted the aren in which the grzvel could be dug.

After a fow months, roetrictions were rel-xed but by that time the dry season had
sct in and the river lcvel droppcd to & lcvel which limited the lord to a maximum of
80 cubic motres por barge inctead of 500 cubic mctres per barge. As the river dropped,
the navigable channcl narrowed and the barges were disproportionately wide, making
them diffiocult tc handle. As all evidonce indicated thet looczl supplies were inade-

quate tc meet the roequirements, the oboico of importing gravel from abroad (Singapore)
oould not be avoidod while actually Indonesia abounds in stone mountains. The
ordinary crushed stone pricc is around $US20 per cubic metre but as a result of such
hindranoes as mentioncd sbove, the unit cost is caloulatod at $US31.08 per oubic
metre, thus an inorcase of US11.08 per oubic metre and the amount of crushod stone
needed is about 75,000 oubic metres. 4 miscalculation caused in stone alone would
raise the investment cost by as much as {US831,000.

tion

44. As mentioned above, tho transportation probdlem in developing countrios continues
to be the main cbstacle and often oonstitutes a factor that causcs tho inorease in
investaent cost. Such experience was noticod during the construction ocf a rolling
mill, for which sand and gravel wos neoded, 200 ocubic metres and 250 ocubic metres

per day respoctively whioh had to be tronsported from quite a far off distance.
Insuffioiont proparation and hurried planning osused a groct problem. When oconstruc-
tion work was at its peak, those two building metorials proved to be quite substan-
tielly lacking. Por the sake of avoiding obstruction thnt could lcad to a chain
resotion of delay, an attempt was made to got those meterisls as quickly as possible.
Thie problem could have boen evoided by buying transportation equipment, namely truoks
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(300 at tho approxiratc cost of $US1 million) and n railway train, ocnplete with
locomotive ond 120 cars (which amounts approxinately to $US800,000).

Harbours and dispatch of materizls

45. 1In goneral all harbours in Indonesis arce still very peorly supplied ond show a
complete lack of both loading ond unlonding facilities, oxoept the Djakarta harbour.
As a oconsequonce, a groat denl of import goods, both for trade and for project
purposcs are unlcaded in Djskarta. Vhen the performenoe of project conetruction is
at the most astive stage, in ~ddition to the nrogreos in cxport and import trade,
new herbour probloms rust be faced, namely the problems of congestion. Things become
heapod up in opon fields and 85 nixed that it is difficult to cloar thom off, and
many thinge get lost or damaged. Ships to be unloaded have to queue up waiting for
their tum. Becausc unloading tokes so long, thc allotted time runs out and as o
result a fec must be prid both for stornge and for the chartorod ship.

46. This is thc casc with the overlosded Djekarts harbour, and it compelled some
pProjects to hove their meterinls unloaded ~t small harbours located noarcst tc the
plant site; but again shortage of unloading facilities, especially crones, makes
this work totally disordercd. .n ~rriving ship hes to wait for the coming of the
floating crane from Djakartr. Thon at least goods can bc discharged but often cases
arc damaged as they are not sufficiontly e8trong and hence cannot stand the dashos
caused by the impcrfcct functioning of the old and inadequate unloading oquipment.

In this respect, foreign suppliors froquently forget the poor harbour conditicn in
Indonesia ospocirlly the l-ck of unloading frcilities with the rcsult thet many cases
froquantly fall down and brenk into picces.

47. Dolay in cleering of goods from the harbour is often duc tc the delay of the
suppliors in sending the bill of lading which n~kes the procedure of clearing the
80ods in the harbour more difficult, so that oven the alroady arri-ed goods must be
stocked. All theeo difficultics ~nd delays add 2L unoxpected amount of oxpense .
Exporience shows theot the cost of sending 15,000 tons of goods from Burépe or Amerioa
anounts tc approximately 10 to 20 per cent of its matorial value. '

Contracts govering nmohineg and construction wogs

48. The construction contr~ct ic the most importont and forms the basis of work.

In Indoncsia, as a rulc, two kinds of construction contracts are known (a) "Contrect
on a Turmkey perfornunce?, adopted by contractors from the Wostern countries;

(b) "Delivery and supervision contraot”, usually adcpted by contractors from other
countries. Both kinde of contracte have their advantages and disadvantages directly
affecting investment costs,
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The - Turnle:y oontract’

49. Tho Turnkey contract" states thnt the contractor hes full responsibility in
almoat all aspects of conetiruction ond starting-up of the plant, but the CGovernment
retains the right to control the performance of the contraotor. Prior approval by
tho Government was mandatory in almost all phasce of the construction and operation
of tho plant, which includc among other things: spooificstions of equipment and
parts; procurcmonts, including the seclection of bid; arrangement for the forwarding
and transportation of cquipment and matcrials; dosiam and enginecring works, and
procedurcs for oold test, start up, performanoe test and process guarantce test.

50. Tho advantagos cf this kind of oontrnct are:

(a) The reoipiont country hes the guarantee that the plant will be
ercoted and delivered by tho contractor and will operate at full

capacitys

(b) Contractors are able to mako detailed planning without being
disturbed by interior problems suoh as contingent chango of
governmont loadership (ministers) whioh frequently bring about
new dovelopment policics and deolays in roceiving moncy from the
Government as a result of burcouoracy and complicated procodures;

(¢) Tho prescnoe of a bonus and penalty olause for various perfornance
guarantecs produocs a driving force for the oontrrctor to furnish
the projeot in tho shortest possible time.

51. On the other hend some disadvantages of the Turnkcy contrect arc:

(a) Because of thcir big rosponeibility oontractors usually chorge
higher prioos (for instancc, a project in Indoncsin is worth
necrly two timees the prioe in Amerioa, of which 32 per cent is
contingencioe);

(b) To get their bonus oontractors arc inolined to cmploy foroigners
in spite of the frot thot such porsonnol is available at home;
these expatriated persons reccive much better wagoes, have better
focilities, the expenees of which are borne by the recipiont
country (for example, a project cmploying 125 oxpatriated persons
requested $UB4.7 million, 15 por cent of the total investment cost);

(o) Only very few loczl personnel take port in designing and even in
construction work with the result that local engineers are
deprived cf the opportunity to gain experienoe in the development
of Indomesia.

In view of the disadvantages mentioned sbove, en attempt has been made to find other
contractual systems and conditions that cquld omit these unprofitable faotors.

WM
52. Prompted by the desire to have techmicians roach the same leval as their

counterparts in other industrially developed countries, and by the desire thet the
investment cost be reduced to a minimum, tho Government is looking for ocontractors
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who are willing to develop projects uricr a difforent system. Some countries happen
to cherish tho principle of "Delivery and supervision contract® because:

(&) The supplicr will carry out planning and dosigning work

(b) The supplicr will deliver construction, technological equipmont
and machincry requested far the projoct imside the factory fonce;

(6) The supplior will superviee thc construction in civil work and
steel structurc, installations of machincry and olectriocal
oquipmont and triasl operations.

53. While on the othcr hand the recipient country rust:
(2) Submit all necossury dota and information required by the supplier
for planning and desigring work;

(b) Porform at its own cxpensc and by its own moans all construction
work including civil and stcel structures;

(¢) Install maohinery and clectrical cquipment and perform trial run
oporationsae well as providc manpower, local building meterial,
cleotric cnergy, woter, ronds and transport facilities;

(4) Provide for nll objects outside the fence of the main projeot,
though it hes a direct technological connoxion with tho techno-
logioel cquipment inside the m~in building; and

(o) Assume 2ll responsibilitics and conscquences thercof,

54. And how docs this ncw contract turn out? In fact, for certain kinds of projocts
that have never been constructed before in Indoncsir, this contract proves to be
satisfactory and many of the cxpen:cs can be lowered. But the case will be quite
different with big projects still forcign to Indonesia, whore efforts to reducc
investment costs could result in rn increasc of prices. In the casc of insufficient
expericnce in the dovelopment of alicn projects the GCovornment has to send for
foreign manpower ~ccording to the amount proposed by the oontractor or supplier.
Their oxponses are continually high becausc of their groat nunber, togethor with
their fomiliee, and all their transportation oxpenscs and daily facilities mado
avnilable to them by tho recipicnt country. ALl these cxpenscs are substantially
increasedj much highor than those for cxprtrizted persone requested by the Turnkey
projoct. As has been mentioned above, the "Delavery and supervision contract"
oontains a statoment that tho customer himsolf ir responsible for all objects outside
the factory fenco, even thosc with a dircet technological connexion with the main
building. This involves unsolvable difficulty, becausc commoditics from certain
countries arc very hard to get in tho markotplace, as they have never been oiported
to Indonesia. It ie likcwise =g diffiocult to get their substitutes from other
oountries due to the diffcrence in epecifications. In sddition to insufficient
equipmoht required for objects outcide the faotory fonce, therc is still a need for

additional accessorics and conctruction equipment not included in the contreot list.
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'As previously said, lock of exporionco in the comstruction of new projecots, apart
from the absence of Indonosian oxports who arc already faziliar with the oquipmont
imported from other countries, meke this “Dolivery and supervision contreot" so
incomplete that compleomentary oquipment rust be purchased.

55. It wos noted thet during tho comstruction of a cortain projoot under thc “Delivory
and suporvision contract' a shortage of construction oquipment and matorials for
building mcchanism was oqual to about 60 por cent of tho entiro nocessary equipdent;
exclusive of objects outside tho feotory foncc, such as infractructures that still

had to be purchesod, since they wero not included in the "Delivery contract®. Whon
this insufficiency was found out, thorc arosc a new problem of how to mako additional
"foroign ocurrency” availedlo. As a consequcncc, tho ontirc work was delayed causing
an intemminable chain reaotion. But who is to be blamed, for tho contract roads:

A1l oonsoquoncos md vtolponlibilitiol 1ic on thc recipient country".

56. It ocan bo concludod that '"Dolivory and suporvision contract' wi . tumm out
suocessfully only if tho rocipient country has h-d cxporionce; factori a which are
entirely alien arc risky and invcetmont cmsts could inor:ase ovor normnl limits.

I11. ECONOIIC BCALE OF 4% ALUVINA PLANT IN NDONESIA

57. In view of the previous analysis, an Indomosinn aluninz plant is oxpected to de
ablo to ocompeto with alumina pricos from other countries duc to the many advamtagoous
factors such as tho oxoossively low pricos of raw and building materials, ideal plant
loocation, low wages of labour, and tho prectically insignificant price of land. Such
boing the casc, what would bo tho deocisive faotors of the cconomic scalo for an alu-
mina plant in Indonesia?

58. This dcoision deponds not antiroly om the most coonomic price of the cquipment
procoss alonc, but nooessarily m tho following factors as wells

(a) Aveilability of raw mcterials for a certain period of time;
(t) ¥Whether the cxport of eluminn could substitute the export of bauxito}
(c) The extent of consumers abroed cnd at homoj

(d) The amount of alumine being proceuod into aluninium notal by means of cheap
elootric powor in Indonesiaj

(o) To what extent could an alumins plant affeot the nationzl standard of
living; and

(f) Lowest investment ocost.
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59. 4 faotory will not be ccomomic if it oporatcs lcss than its allotted lifotimc;
or, if, at a cortain timo, morc exponsive raw materiels have to be imported in order
to continuc the production. In Indonceir aprroximatily 40 million tons of resorve
oro beuxite of prooccssable qurlity arc cstinnted to exiet. Tt is to bc expooted that
the prospootive alumine plant should be rble to opernte for thirty ycars at loast;

in other words, it should not hrve o ocopacity of morc than:

W - 1,222,222 tons of bauxitc per yoar

or about 600,000 tons of alunmina por ycarj thet is to say, the alunina plant that is
going to bo oconstructed should heve r maximum capocity of 600,000 tone of alumina
per yoar.

C <) bs g t ?

60. When tho aluminc plont bogins production it could bc prudicted that tho oxport
of Indonosia’s bauxitc will surely bc offuctcd both quantitatively and qualitativoly.
It would even be possible that this cxport would be cntiruly stoppod. 4 quostion
arises, in such » oasc, as to what country would succcod Indoncsia to eupply the
bauxite lacking becausc of this hrltoed export. Could it be !=loyeis or Lustyalia?
Would Malaysia, whoso dauxitc hes the some type ~6 that of Indomesin, inorease her
oxport? So fer, Indonesia cxporte 300,000 tons of bauxitc per yuar, the me jority of
which is consumcd by Japan. However, it is dcorcd neocrsary to oconeider whether

Indonosia could possibly eubstitutc hcr cxport of bauxite with alumina of oqual
apmount, that is, 800,000 tons of bauxitc boing idcntieal with 400,000 tons of alumine.
In this case o considerntion to producc 400,000 tone of alumina per year has to be
taken into aocoount.

t 40 ¢ ont onsuscrs, cbrosd and at ?

€1. Tho foot that a groat numbor of ~lumina and ~iurinium industrics have beem sot
up rooently makes it noccsmry to considor which markct would be tho most intoresting
and profitable to tho Indomosisn alumina plant? Considercd from the domand s woll
o8 from tho trmasportation point of vicw, it i tho Asian markct thet scems to be

the most favourablc, espccinlly thoce countrice thet alrcady posscss tho alumina
snelter such as Pormosa, Indi~, Japan and Jorcr. In 1971, aluminz and aluminius
thim in theso four oountrice is ostimntcd to bo as follows:
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timat of alunine and 2 injur duction in 1971
.T.m.nhnéw Tops aluminiug Tons n:
Countiy produccd shortage oxcess
India 260,000 195,000 31,600 -
Formose 70,000 33,300 - -
Japan 780,000 526,800 253,200 -
Korea 27,000 13,500 - -
Austrlia 1,020,000 155,300 - 709, 400
Ruropo 2,870,000 1,919,400 968, 800 -
STT: Iron Age i'ctal Working International, lMay 1967 vol. 6, no. 5

62. Tho nbove table shows thet the Asian narket could still consunc 284,800 tons of
alumina per yoar, whilc dustralia, on the other hand, would, by then, producc morc
In spitc of the foect thet the Duropoan merkct
still noods elumina, yet, bocsusc of such an onormous distancc from Indonesia, and
in addition, boorusc of thc oxistonoc of thc alumina plant in Africa which is much
olosor to Ruropo, this Turopean morket is not co interesting. is ~ result, the
merkot that is probably of accoss is ..sia hcrself with 2 rcquirement of 284,800 tons

alupina than shc horsclf requiros.

alunina per yoar.

63, 1Rven though the utilizotion of aluminiun metal is still at ite carly stage,

yot, considering a population of 105 million poople, tho future m.rket should not be
doubted. Statistios of ~luminiun metal conr wption in Indoncsia show a progrossive
inoroase and in 1971, it is to bo expected that the roquircment will amount to around
T™esc 70,000

71,000 tons por yoar, which morns o consumption of 0.66 kg per capita.
tons of aluninium arc derived from 140,000 tonz of alumina.

64. . possibility has beon stated above of oxporting nlumina from Indoncsirs to tho
Asian markot ns it is morc favourable to Indoncsia comsidcrod from the transportation
and from the cost points of view. This ~lumine export will be sucogssful only if tho
pricc and quality of tho Indonesien alumina could excced that of the Austrclien
alumina. If price competition could not bc won, then the next rivalry hes to bo
oarried out in the production of aluminium mctal, as Indonceia hes resources of oheap
eleoctrio power, such as the . sahan waterfall from Lake Toba. This hydrocloctric
power is looated not far from the bauxite minc, which moans short trensportation of
alumina and oonveniont elootricity. This powor plent is expooted to be able to
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produce 500 MW with en clectric cost of about $US0C.125 up to $USO0.189 por k'h.
Sleotrio power that can be produced by this plant is estimated et 2,500 million 4
ldh/yea.r. If thc esmount of clectric power required to produce one ton of eluminium
is about 18,000 kwh, then thc meximum capacity that cen still be processed by the
above mentioncd plont is:

00,000,000 k' cor
’ kWh/ton

or equel tot tons o ina per ycor.

1D/WG.11/7 _w](

= 140,000 tons ‘l/year;

To t tent oould alumins t affoct t tionol cconomy?

65. Por industrinl development in - devcloping country, the following considerntions
have to bc taken into account: to what oxtent will thc‘nntional cconony be affccted
by the construction of such a plant and whot will be tho copacity of this now plant
in order to cnable the cstablishment of other industries? It is a faot that the
axistcnoe of an alumina plant will dircctly or indirectly affcet the avnilability
and the price of the cnustic soda in the home country; fuel oil distribution and
oxisting power facilitiocs. It must also be considcred whether water consumption by
the alumine plant will obstruct irrigetion or agriculture. As a consequence of an

cxtraordinery amount of coda being uced by an aluminn plant, it is considcred neces-
sary to produce at home the entirc sode requircments, provided that production cost i
is less than the import price.

66. Icocording to oalcul~tions arranged in Indoncoin, the most cconomic oapacity for
a' caustic sodn plant is 100,000 tonc per year Domestic consumption by cxisting
industries is about 70,000 tons per yosr. Thus the available amount »f caustic soda
that can etill bo uscd by the ~lumina plant ond other needing industries is around
30,000 tons per year. Tt is cxpccted thet the alumina plant itsclf could be allocated
25,000 tons NaOH per ye~r. The rmount of codn nceded for the prooccaing of bauxite
into alumine ies cstimrted to be ~s much a5 10 per cont of the amount of thc alumina.

A

Therefore, thc available soda can produccs

-‘% x 25,000 tong/ycar = 2 % ~
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IV. SONCLUBIQNS

67. From the above considerations it onn be oconcluded thats

(a) In view of the oxisting amount of resmorve orc, the cepacity of an
alumina plant should not bo bigger than 600,000 tone per year

(b) If elumine is intonded for export only, and will substitute the
oxport of bauxite, then its production should be 400,000 tons per

yoar

(c) It is estimrtod that within the nuxt three years a shortage of
284,000 tons alumine in thc Asien market will ocourj in Indonesis
the aluminium requircment is oxpected to amount to 70,000 tons por
year, equal to 140,000 tons alumine per year, .

(2) If oheap olectric powor ir available and ueed as the first principle
in the ostablishmont of on alunina plant, thon, ot its first stage,
thet power plant oan produce 280,000 tons of alumina per year.

(e) Considering the possibility of using caustic soda from the soda
faotory which is being oonstructed in Indonesis, the cnpacity of
the alumine plaat is 250,000 tons per yoar.
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