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CHAPTER 1 BACKGROUND AND OBJECTIVE OF THE STUDY

1.1_ Background

The key target of the industrial development policy of the Government of
" the Republic of Indonesia (hereinafter called the Indonesian Government)
is to accomplish the gohl of the Fourth Five-year Development Plan -
{Repelita IV), in building the foundation of the framework for further
development which will be strengthened further in the Fifth Five-year
Development Plan to reagh'a full fledged and sustained industry after the
Sixth Five-vear Development Plan. In light of the above the structure of
industry has to be streng;hened and deepened as that implies, the linkage
between different industries should be improved and well balanced
development between large scale industry and small and medium scale

industries should be promoted.

In line with this objective of the industrial development policy of the
Indonesian Government, the Ja@an International Cooperation Agency (JICA)
has proposed a development program for (1) the Iintroduction of an
institﬁtionalized financing system, (2) technical cooperation and (3) the
establishment of a testing laboratory and quallty improvement center for
the metalworking industry (herelnafter called the Centef) through the
"Study 6n Development of Linkage-type Industry in the Republic of
Indonesia" (Master Plan) which was conducted as one of its fiscal 1985

projects.

In line with that propesal, the Indoneslan Government has requested that
JICA conducts a feasibility study (F/S) on the Center for promotion of
the Indonesian metalworking industry. In response to that request, JICA
dispatched a preiiminary study team to Indonesia iﬁ February 1988 aﬁd
reached an agreement on the scope of work (8/W) for execution of the

' feasibility study with the Ministry of Industry (MOI) and the Industrial
_Research and DPevelopment Agency (BPPI) of Indonesia,

In this study, a conceptual design for the above Center, which

constitutes an integral part of the Master Plan for the Development of
Linkage-type Industry in the Republic of Indonesia (hereinafter called
Indonesia), has been conducted and its feasibility has been evaluated.



1.2 Technlcal Approach df_the'Study'

The Study consists of two portions, namely (1) field survey in Indonesia
ahd (2) the study Iin Japan. The field study in Indonesia was conducted
for the period from the beginﬁing of July, 1988 to the beginning of
‘August, 1988, by 9 professionals,. Thg:study in~Japaﬁ was .carried out

H-immediatelﬁ after the field survey in Indonesia until the end of Octdber,
1988.-

The field survey in Indonesia was donducted_mainly through “"direct visit
“interview" with the firerbelbnging to the metalworking industries,’ and
. other related institutions including the technical institutes providing
testing and inspection services, training and research and development
(R & D) services to the industries,  The survey on the industries focused
on the understanding of the current situation of the Indonesian - .
metalworking industries, the identifiéatién of the problems prevalent in
the metalworking industries, and the location of the demand for the

"Center to be established from the qualitétive“and-quantative viewpoints,

Interviews with the technicél-service institutes included B4T and MIDC,

and other similar governmental institutes.

Table 1.2-1 Number of Interviewed Organizations in Indonesia

1. Assembly-type industries ' 45
2. Linkage-type industries .22
3. Similar related institutes : : ' © 23
4, Other organizations o o o 1e

Total T - 109

In order to complement the fleld survey, a "Questionnaire survey" was

conducted.



Table 1.2-2. Results of Questionnaire Survey

Number of firms
to be surveyed

Number of effective
angwers -

Rate of effective
respondents

208

88 (total)
66 (assembly-type)
22 (linkage-type)

42.3 4

The.study'ih'Japéﬁ;has_included the review and analysis of the data

collected during the fleld survey In Indonesia, and, in addition, a

survey on the similar technical institutes was carried out. Results of

the study have been summarized and presented in the Final Report.

The flow of the Study is summarized in Fig., 1.4.1.
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CHAPTER .2 OVERVIEW OF THE INDONESIAN ECONOMY

2.1 Gengral

2,2

The land area of Indonesia is 1,920,000 kmz,. Indonesia is the largest
archipelago in the world, and consists of about 13,000 large and small
islands. The Indonesian archipelago extends 5,100 km from east to west
and 1,900 km from north to south-in the equatorial area. The population
of Indonesia 18 the largest in Southeast Asla., According to the latest

" population census held in 1985, Indonesgia’'s population was 170 million,

The annpal average rate of per caplta GNP growth in Indonesia for 21
years ffbm:1965 to 1986 was 4,6%, and the per caplta GNP amount in 1986
amounted US$490.. Per capita GNP amount in the ASEAN countries except
Brunei- is as follows:

US$7,410 in Singapore

US$1,830 in Malaysia

US$ 810 in Thalland

USt 560 in the Philippines

{Source: World Bank)

Although per capita income was relatively low, Indonesla's GNP in 1986
was US8$75.2 billion because Indonesia has a large population. This
amount was near the level of South Korea's GNP in the same year (US$98.1

~billion).

Fourth Five-year Development Plan (Repelita IV)

The Fourth Five-year Development Plan was officlally decided as
Presidential Decree No. 21 (1984}, and took effect on April 1, 1984,

It emphasizes the economic recovery policy as one of the basic policles,

. and the economic progress guide 1s set relatively low.



Target values. in the following .itema to be:accdmpLiShed in the Pourth
Five-year Development Plan are as follows:

Annual rate of population growth . 2%

Annual rate of GDP growth : 5%

-Increase in new'employment’oppdrtunities_i-9§3 million persong
_Annual inflation rate ~ . . . . 8% . . .o
Total investment amount REEI. ~Rp.145,224.5 billion
Anntal increase rate of total investment — 19.1%

- The main purpose of the Fourth FPive-year Development Plan is to’ improve
living standards, intellectual abllities and welfare of the nation. In
this Plan, Indonesia is expected to create a fundamental base for grdwing
by itself. Top priority in this Plan is given-to econbmic-development.
-The Plan also focuses on foods_seif—sufficiency in the'agficultural-
sector, and development of the machinery industry. - The necessity of
strengthening the struecture of industry and linkage between-up-stream and
down stream industries as well as between medium- and'sﬁall—scale |
companies and large companies is emphasized., Industrial development is
expected to contribute to promotion of exports$ as well as increase in
enployment opportunities, Items Included in the development plan.are
machine tools, agricultural machinery, heavy equipment, automobiles,

ships and electric machinery,

The actual Indonesian economy at the first year of the Fourth Five-year
Development Plan faces a severe economic situation relative to fﬁreign
countries resulting from the lower oil prices and the increase in foreign
debt, and it has become clear that it will -be hard to accomplish the
targeted annual growth rate of GD?, which is 5%, in the Fourth Flve-year
Development Plan. As far as development expenditures of the .Indonesian
Government's budget 1s concerned, the achievement rate in-1984 was 95.1%,
while that in 1985 was 84.6% and that in 1986 dropped to 54.1%. This was
caused by the governmental budget cut owing to the decreased o0il revenue
vhich was the main revenue sources. The development budget in 1987 was

cut to 41.8% of value targeted in the Fourth Five-year Development Plan,



On the other hand, the Indonesian Government is promoting privafe
‘business and consistently invites foreign investment of manufacturing
industry. Ptiority is also given to investment with an export potential.
'rhrough continuous deregulation, a higher level of growth rate of
manufacturing industry Is maintained in spite of the 'sluggish oil
sectot. ' The growth rate of ‘the manufacturing industry in 1983, which was
'2,20%, lower ‘than the growth rate of economy, which was 4.28% during the
Fourﬁh Fife#yéar Development Plan, increased to 7.06%, compared to the
growth rate of the economy which was 3.59% in 1987, The share of -
manufacturing gector in GPP, which was 12% in 1984, increased to 14% in
1987, . ' S

.In terms‘deP;oduction valie, the level was increased from Rp. 11
trillion in 1983 to Rp. 43 trillion in 1987, out of which the metal-
working and machinery industries production value was increased from Rp.
1.4 trillion'to Rp. 6.5 trillion., In the export of industrial products,
the level increased from US$ 3.2 billion in 1983 to US$ 6.7 billion in
1987, an increase of 20.3% per annun,

Within the investment sectér, the level increased year by year.

Between 1984 to 1987, the investment reached Rp. 15.9 trillion plus US$
3}6 biilion.' In the employment opportunity, within the Fourth Five-year
Development Plan up to the first semester of 1988, the industrial sector
created more than 1.99 million new employment opportunities for the
-peoplé, thus ekceeding-the targeted value of 1.40 million. The growth
rate of manufacturing industry during Repelita IV drastically exceeds the
growth rate of economy, and under recession the manufacturing industry

takes the lead in the Indonesian economy.
Present Condition of Industrialization

_Indonesia's industry (manufacturing industry) in 1986 accounts for 14% of
the GNP. The market of petroleum and natural gas is presently sluggilsh,
and the third largest indugstry behind agriculture, forestry and fishery
industries (26%) and commerce (17%) is the manufacturing industry.
However, the manufacturing industry is relatively behind that of other
ASEAN countires, and has not created much employment opportunity. Thus,

the share occupied in the natlional economy is not necessarily large. On



the other hand, industry has become a main pillar in the economie
development policy in the new order of political regime, and is

increasing its importance in the'Indonesian.economy;

Full-scale industrial development has atarted since President Soeharto
assumed office in 1966, and attached lmportance to domestic production of
daily necessaries (e.g., textiles and food processing), basic materials
(fertilizer, cement, iron, steel, chemical products and the iike),‘
capital goods (e.g., automobiles, home electric appliances) :and consumer
durables. .In other words, industrilal ‘development has beén emphasized to
foster industries which would manufacture import substitution products.
As a result, industry has made rapld progress following the construction
industry since a series of Filve-year Development Plan was started in
1969, and 1981, and since the 01l boom came to an end in 1981, The
anticipated results were fairly well in line with the domestic production
policy. Exports of light industry products. such as plywooed, textiles and
so on during recent years show a favorable tendency. .In addition, export

of cement, fertillzer and iron and steel_products has begun.

Since then, strategies for industrial development under the Soeharto
administration have changed to emphasize exports from the initial aim of
industrialization for import substitution. Pelicies have also been
worked out to foster medium- and small-scale industry, and to realize
capitalization by the Indonesian indigenous people (PRIBUMI) and
development for the dispersion of industry, in consideration of solving
employment problems after the 1970's.
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CHAPTER 3 OVERVIEW OF THE GURRENT SITUATION OF METALWORKING INDUSTRIES

3,1 Position of Metalworking Industries among Manufacturing Industries

While the statistical data regarding the large and medium 1ndustries are

available up to 1986, the ddta on small and household industries are very
much limited, except for the data of 1974/75 and 1979.

The number of establishments of large and medium industries, which was

" 500 in 1974/75, increagsed to 1,272 in 1986.

The number of persons

employed also increased from 55,867 to 181,647 for the same perlod. The
trend between 1982 - 1986 is summarized as follows:

Table 5.1-1 (1/2) Number of Establishments of Large and Medium Industries

Number of establishments

of large'and_mgdium 1982 1983 1984 1985 1986

sized industries

(1) Metalworking 839 849 823 1,283 1,272
industries

{2) A1l manufacturing 8,020 8,027 8,006 12,909 12,765
industries .
a’b () 10.4 10.5 10.2 9.9 10.0

Note : The term "Metalworking" in this report includes metalworking

and machinery industries.

- Source:

Industrial Statistics, BPS

Table 5.1-1 (2/2) Number of Employees of Large and Medium Industries

Number of persons
employed (1,000) 1982 1983 1984 1985 1986
(1) Metalvorking 139 142 136 179 181
- industries _
(2) All manufacturing |1,067 1,119 1,197 1,684 1,691
industries
a/b (%) 13.0 12.6 11.3 10.6 10.7
Source: Industrial Statistics, BPS



j“It;can~be'obﬁerved‘from=the aboie_table that,withinafivé.years,:the-»;

number of eétablishments of metalworking increased by 50'percent and
number of employees increased by 30 percent, Howevér,'manﬁfgcturing
industries as a whole showedvauﬁo percent increase-both.in-the;nﬁmber of:
establishments and in the number of employees for the same period;

The humber of employees per~establishment-in:1986:of-the-metalworking
industries was 142 while that for all manufacturing‘industties'wagnlaz.

In 1986, metalworking industries occupy about 10 percentrin the number of
all. establishments in the manufacturing industries, and the metalworking
industries employ 1l:percént of all the employees engaged in' the
manufacturing industries.

According to the statistics of the ‘MOI, the number of clusters of the -
small scale metalworking industries is 1,015 and the number of persons
employed in the clusters was 50,337 in 1983/84, - -

"Overviaw of the Sub-sector of thg Metalworking Industries

Characteristics of each sub-sector of the metalworking,arg summarized as

follows:

(1) .The biggest subsector 1s "manufacture of franépott eqﬁipﬁent'
(No., 384), while "manufacture of fabricated metal products (No. 381)
is the second biggest subsector. "Manufacture of electrical
apparatus, appliances and supplies" (No. 383) is:the third biggest

subsector,

(2) Value added of the manufacture of transport equipment is the biggest
both per establishment and per person,

{3) Value added of the manufacture of electrical apparatus, appliances
and supplies is the second largest both per establishment and per

person.

(4) The share of manufacture of machinery except electrical (No. 382) is
relatively small,



(5) The share of manufacture of measuring, controlling and optical
equipments (No, 385) is the smallest subsector. .

Present GCondition of Metalworking Industry from the Technical Starndpoint

" The present condition of linkage-type Industries which were visited by

the study team durlng the fleld survey is summarized as follows:
(1) GCasting

The manufacturers of cast iron parts, visited by the study team,
mainly use cupolas as a melting facillity. Import cupolas are
purchased at first and domestically produced cupolas are purchased

next in thelr own factories.

Cupolas are maintained in a relatively good condition. Most of the
companies do not have molding facilitles, and use the floor type
molding. The strength, permeability and molsture of molding sand
are not actually measured. The quallty of scrap materials and
sub-materials which are melted by cupoda is not controlled, and

- chemical composition analysis of cast iron 1s not conducted during
the melting process. Therefore, the quality of products is not

- assured, Control of shapes of cast products is made only by visual
inspection, and analysis of chemical composition and internal
defects are not confirmed. The manufacturers seem te have a lower
rECOgnition.of quality control. The aluminum and brass casting
manufacturers produce products using the crucible furnace and floor
molding system. The products are commercially marketed directly.
The value of the products is created through the experience and
knowledge of the skilled workers. The assembly-type industries
produce cast iron parts by using their own casting facilitles (e.g.,
high or low frequency induction furnaces), and automatlc molding
line. Some assembly-type industries conduct analyses of chemical
composition, control of temperature of melted iron and molding sand,
and use shot plasting machines. Some of them carry out visual and

gurface defect inspection. These industries have a higher



(2)

(3)

(4

. conglderation of quallty control and inspection while linkage-type

industries have a low recognition of quality control and inspection.
Forging and heat treatment

There were no cbmpanies engaged Iin forging'and heat treatment"-
service among the companies visited by the study team. Technologies
related ﬁo.fbrging and heat tfea;ment-should be introduced ‘inté-
Indonesla, because these technologies will play an important rele in
producling forged materials as machinery parts. Traditional
blacksmiths, who manufacture farm implemeﬁts,'exist in Indonesia.
The technical level of the@, however, is yet primitive, and it
cannot be regarded as the object of the study team, Some of the
assemblymtype companies recognize the importance of forging and heat
treatment, and plan to introduce fdrging and heat treatment '
facilities,

Sheetworking and welding

The 6ompanies, visited by the study team, ﬁanufacture_cover plates,
and exhaust pipes for agricultural machines. ;

These companies purchase steel plates, cut usiné:gas cutting
machines or shearing machines, bend and form using presses, and
assemble, weld and perform finishing work relying on-the'experience
of thelr skilled workers, although they do not use dfaﬁings and
welding procedure sheets necessary for ‘quality control. - Components
and parts manufactured in these companles do not fequire véry high
accuracy or strength. A technical problem is that non-destructive
inspection of welded portions is not performed although the majority

. of these portions are manually welded, and skilled workers conduct

visual inspection only.
Plating
Several lilnkage-type plating companies are surveyed. These

companies do mot control plating solutions and conditions of

plating, and conduct plating work accerding to -the perception and



(5)

(6)

experlence of gskilled workers. Some of the assembly-type companies

.recognize-the importance of the plating protess for components and

parts for machines, and plan to introduce several kinds of plating

facllities including wastewater treatment facilitiles.
Presswork

The . company, visifed by the study team, delivers automotive and
motorcycle parts formed with presses to assembly-type companies,

The control of applicable standards, drawings and products is
sufficientiy made, because customers' requirements are very severe.
Dies_for'press forming are produced by this company in accordance
with drawings furnished by customers. The accuracy and life of such
dies and accuracy of products are unknown, This company has a
higher recognition of quality control and inspection as evidenced by
the fact that the defect rate is in the range of 5 to 8% and this
company satlsfies its customers’ severe requirements. Since only
one pressworking company was surveyed, the above is not necessarily

representative of present conditions in this industry.
Machining and machine assembly

Seven machining and assembly companies were surveyed, and these
companies use lathes, radial boring machines, milling machines,
planers, etc. However, they do not use special purpose machines or
NG machine tools.

Most of the machines in use are old, and are not suffiecliently
maintained, Therefore, the accuracy of machined parts and
productivity seem to be low, Raw materials that are machined are
mostly casting products, However, most of the seven companies do
not perfofm acceptance inspection of these casting parts, Casting
manufacturers deliver thelr products without any surface treatment
{e.g., using shot blasting machines) and without removing burrs, or
correcting such defects as blow holes, shrinkage, and the like.
Machining companies do not inspect casting parts prior to their
machining. Dimensional measurement of machined products is done
dufing the manufacturing process, Machining companies check whether

or not machined products are manufactured according to drawings



furnished by customers. However, such. companies do not perform the
inspection of surface roughness and internal defects by using

testing eguipment,
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" CHAPIER 4 PRESENT_GONDITION OF SIMILAR RELATED INSTITUTIONS

4.1 Outline of Techmnical Assistance Service

Technical assistance institutions for the metalworking industry are
- broadly divided into the following three groups:

(1) Industrial Research and Development Institutes and Industrial
Research and Development Laboratories under the Agency of Industrial
-Research and Development (BPPI) of MOI

{(2) Common service facllitles located within a mini Industrial estate
under the control of Directorate General of Small Industries of MOI

(3) Technlcal assistance institutions other than those of MOI

Bandung Institute of Techmolegy (ITB)

Surabaya Institute of Technology (ITS)

Indonesian Institute of Sclence (LIPI)

Natibnal Aviation and Aerospace Institute (LAPAN)

Naticnal Atomic Agency (BATAN)

Agency for the Assessment and Application of Technolepy (BPDT)

These technical assistance institutions_play an impertant role in
implementing the deletion program in various fields, However, there is a
shortage of technical assistance extended for medium and small
industries. To some extent, medium and small industries in Bandung area,
where MIDC, B4T and ITB exist and in area where common service faclilities
are located, make use of the service of such institutions, while in any
other area the§ do not resally utilize those institutions. Two out of
nine Industrial Research and Development Laboratories are equipped with
laboratery equipment for metalworking, which are not sufficlently able to
extend technical assistance services in metalworking Industries. The
remaining of laboratories are engaged mainly in technical assisgtance
services in the field of food processing and chemical analysis,
Activities of common service facilities are not sufficient in rendering

technical services and only available in limited areas in Indonesla,



Especially in Jakarta and Surabaya, governmental technical assistance
ingtitutions are limited, in spite of numerous metalworking industries,

Functions of Similar Existing Institutions

Functions of 16 1ab6ratories for the metalworking industr& out of 23

similar related institutions visited through this study, are summarized
in Table 6.2-1.
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4.3

Functional Limit of Existing Similar Institutions

Though there are many institutions and research laboratories to support

the metalworking industry, they have the following functional
limitations,

(1

(2)

(3)

(4

Most of these institutions and research laboratories are located

in Bandung area, and can not sufficiently provide technical

- gervice in such a way to meet requirements of local companies on a’

nationwide basis. Simllar existing institutions in provinces have

no sufficient facilities to meet local companies' requirements.

An important'task of the metalworking industry in Indonesia is to
improve quality of casting products. MIDC is engaged in R & D of
manufacturing process technology of casting products, and
transfers such technology to smali and medium metalworking
companies, However, due to limited manpower and budget, it is not
able for MIDC to trasnsfer technology to all small companies.
Further establishment of institutions with advanced capabilities,
in particular in the field of metalworking, is required.
Introduction of steel casting and forging technology is
indispensable to promote the deletion program, which in turn could

further develop Indonesia‘'s manufacturing capablities.

Precision machining and precision pressworking within metalworking
industries in Indonesia are not sufficiently developed and the
existing similar institution do not have sufficlent facilities for
technological development in this field. They should have
facilities for machining and inspecting high accuracy screws and

gears.,
Existing gimilar institutions do not have inspection equipment and

instruments for cbmprehensive judgement of dynamic performance of

metalworking products.



(5) Most of the institutions surveyed do not have faciiitiés for

(6)

forging, heat treatment, plating and precision machining.
Therefore it is difficult for these institutions to help
industries accohplish the deletion program if they de not have
such facilities, '

Faclliitles' capacity of the exlsting similar institutions 1s not
sufficient for quick inspection service required by the

agsembly—-type companies.



| o CHAPTER §
' FUNCTIONS AND SERVICES OF THE CENTER






CHAPTER 5 FUNCTIONS ARD SERVICES OF THE CENTER

5.1 Functions of the Center

For modernization of metalworking industries in Indonesia, improvement of
hasic technical_level of the industries,'éspecially improvement of
product quality, is the most important matter. This intends to make
linkage industries, that are sub-assemblers, supply assembly Iindustries
with high quality products. For the purpose, firstly, test and
_inspectioh function must be needed. Secondly, technical assistance and
training of engineers are to support the development of metalworking
industries to further strengthen the industrial structure, and in
particular, the implementation of deletion program promoted by the
Indonesian Government. Thirdly, R&D services in the fields of casting,
'forging, heat treatment and plating, which are not sufficiently conducted
in Indonesia, are required.

Taking the above into consideration, the following three functions are

regquired for the Genter:
1) Testing and inspection

2) Technical assistance (T/A) and training
3) Research and development (R&D)

.._21._



5.2 Types of services to be offered by .the Center
(1) Testing and inspection

The following 13 major 1ltems are prbposed as bhasice teétings and
inspections to be performed by the Center. '

1) Brinell hardness test

2) Vickers hardness test.

3) Tensile strength test

4)  Impact test

5) Visuél and microscopical inspection uéing pr&jector
6) Micro structure. test
-7) Chemical analysis

'8) Surface roughness measurement

9) Three-dimensional measurement

10) Gear tooth dimensional measurement
11) Mégnetic particle insgpection

- 12) Ultrasonic inspection

13) ZX-ray inspection

(2) Technical assistance (T/A4), Training (TR)Y and R & D

As T/A is almed at solving problems to which each company . is
confronted and TR is aimed at training of engiﬁeers of different
companies, it is impossible to predetermine those definite items,
because program should be selected according teo the specific needs
of the companies.

The deletion program has been used as an approach to prepare program
of T/A, TR and R & D, The detailed program of R & D, T/A and TR was

studied as follows:

1} 92 parts for metalworking as nominated in the deletion program
for commerclal car and diesel engine were selected.

2) Then, details of R & D, T/A and TR for promotion of domestic

production of those parts were studied,

Major items and their detalls are summarized in Table 7.3-1.
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Table 7.3-1 Major Items for R&D T/A and TR

R&D.

_ T/7A TR
CompliCated shape — Technelogy in Green sand mold
casting technology manufacturing technology
(e.g., engine blocks)| parts as nominated €0, mold
_ Special cast iron in the deletion technology
Casting techriclogy (e.z., program Shell mold
' ductile cast irom, Self-hardening
malleable cast iron) sand mold
Cast steel technology {Fran type resin)
. technology Melting technology
Alloy cast iron and
alloy cast stael
Die forging of con- |- T/A related to Free forging
necting rods manufacturing tech-| technology
Forging Die forging of gears nology of various Die forging
Free forging of parts as nominated technology
shafts ' ~in the deletion
| _ program
Carburizing and ~ Manufacturing tech—|- Heat treatment
Heat nitriding of gears nology of parts as technology of die
treatment and shafts nominated in the Heat treatment
Heat treatment deletion program technology of
technology of die carbon steel
Technology for ~ Automation of thick|- Acguisition of
welding different plate welding (to technology to
Sheet- metals be appliable to conduet non-
working/ shipbuilding and destructive
welding pressure vessel) inspection of
: welded portion
Deep drawing work — Improvement of Working condition
technology (for improper process and maintenance of
fress— automotive parts) resulting from press
Die making technology defective parts
working {e.g., lmprovement
of die)
Determination of — Prevention of Acquisition of
plating condition defect in plating electroplating and
Plating for automotive parts layer {pre— chemical plating,
(e.g., plating treatment and and hot dipping
thickness and plating conditions) techniques
plating condition)
It is difficult to |- Finishing of high Acquisition of
gspecify this item at alloy steel by technology to
. the present stage, grinding work operate NC machine
Machining { because R & D themes |- Cear cutting tech- |- Acquisition of

are dlscovered
during the promotion
of the deletion
program

nology (bevel gears
and so on)

—~ Jigs .and fixtures

making, technology

technology to
operate grinding
machine




5.3 8Selection of Machinery and Equipment to be Installed in the Center

In the deletion program, 466 parts out of eight groups of industries are
listeéd., These industries include '1 Two-wheel Mctor”VehicIe, 2
Gommercial.Car,.'B- Powér Tiller, -4 :Miniftractor;' 5 Automobile, 6
Machine Tool, 7 Diesel Engine (2 - 25 kW), and 8 Diesel Engine (26 -
375IRW)f ) AV o SR

As the first atep, manufacturing processes of the parts to satisfy
requirements arising in the course of the deletion program were
determined, as shown in Table 7.4-2.

Then,‘considéring the present situation of metalvorking industries, needs
to the Gehter on technical service and training wéré studiéd. From the
result of the study, sélection of machinery and equipment to be installed
in the Center was made both féor short-term (Phase I) and long-term (Phase :
II). Selected machinery and equipment are.listed in Table 7.4-1, -



Table 7.4-1 Present Condition of Metalworking Industry

and Required Equipment for the Center

(1) Casting
Present 1) Ordinary cast iron products except key parts such as crank
condition - casedy cylinder heads, 'etc,, can be produced. However, the
"~ defect rate of such products is in the range of 10 to 20%,
: .which is extremely high,
2) Technology to produce special products such as cast steel,
ductile cast iron, and alloy cast iron, is insufficient.
3) There are many factorles that do not conduct preliminary
chemical analyses during melting, nor product chemical
analyvses.
4) There are many factories that do not conduct sand tests.
5) There are a few factories that examine and research the
method of casting.
Phase I
Require- 1) Production of special cast iron such as cast steel, ductile
ments cast iron, etc. : : : '
2) Quality control of manufacturing processes
3) Tralning of engineers in modern casting technolopy
4) Trial production of products having complicated shapes
5) Gontrol of raw materials and sub-raw materials
Equipment |[1) H.F induction furnace for iron & steel casting
to be 2) Crucible furnace for nonferrous metals
installed | 3) Green sand molding unit
4) G0, sand molding wnit
5) Chemical binder szand molding unit
6) Shell molding unit
7) Sand test eguipment
8) Vooden pattern making equipment
Phasgse II
Require- 1) Cost reductions through improved productivity and quality.
ments 2) Precision casting (lost wax)
Equipment [ 1} Flnishing process eguipment
to be 2) Heat treatment furnace
installed | 3) Precision casting equipment




(2} Forging

Blacksmiths making plows, hoes, etc., exist.

Present 1)
‘condition
2) Some companies have air hammers, but do not use them.
3) Raw materials for forging are not domestically produced
4y There is a great demand for forging ateel (e. g., gears,
shafts, rotating members)
Phase I
Require- 1) Free forging and die forging technology of cérbon steel and -
ments low alloy steel (e.g., shafts, gear blanks, arms and the like)
2) HMethod for selecting optimﬁm materials
Eguipment 1) Batch type heating furnace
to be 2) Drop hammer
ingtalled 3) Temperature measuring and recording instruments
4) Trimming press
Phase II
Require-- 1) Production of high grade steel such as steel for dies,
ments stainlessa steel; bearing steel, ete. :
2} Cost reductions through improved productivity and quality. :
3) Cold forging .
Equipment { 1) Rotary heating furnace
to be 2) Conveying system
installed | 3)

Cold forging press




(3) Heat treatment

Present. 1)  Some-foreign affiliated companles have dedicated heat treat—
condition ment facilities, while most domestic factories do not have-
such facilities. '
‘| 2) ° Demand. for- rotating parts such as gears, shafts, etec., has
: ‘been increasing.
3) Because products are manufactured without heat treatment,
problems such as wear, arise and such products' life shortens,
4) Demand for molds for presswork and sheetwork has been
increasing, but there are very few factories that specialize
in heat treating and machining the mold.
Phase I
Require- D Annealing, gquenching and tempering of carbon steel and low
ments alloy steel
2) Carburizing
Fquipment | 1) Heating furnace
to be 2) Tempering furnace
installed 3} .Quenching oil bath
' : 4) Quenching water bath
5) Gas atmosphere furnace
Phase I
Require- 1) Heat treatment of molds
‘ments 2) Bright ‘quenching, and soft nitriding treatment
3) High frequency induction hardening
Equipment 1) Wash cleaning bath
to be 2) Salt bath, (high & medium)
installed | 3) Soft nitriding furnhace
' 4) High frequency induction hardening equipment




(4) Pressworking

Present 1) Production of - non—key parts for automobiles and motorcycles 1
condition . is poasible.

2) Bending work is mainly done using small presses. -

3) Assembling makers: (in partleular, foreign affiliated
companies) are presently providing the technical agsistance
including preparation and supply of drawings.

Phase T
Require- 7 1) Punching press technology .
mnents 2) Drawing work technology of smallusized parts
' 3) Production technology of molds to acquire fundamental
knowledge
Equipment i). Press bfaké
to bhe 2} Mechanlcal press
installed | 3) Hydraulic press
4) Shearing machine
5) .Surface plate
Phase 11
Require- 1) Deep drawing work of largensized parts and presswork of parts
ments having complicated shapes Ny

2} Automation of presswork

3) Production of molds for practical use

43 Introduction of robots for material handling

Equipment 1) Transfer press
to be
installed




(5) Sheetworking/welding

Production of non-key parts such as’ engine covers, exhaust

Present. 1)
condition manifolds, ete,, is poasible,
2)  Manual welding is used in many fields.
3} There are a few skilled workers, and sheetworking/welding is
: performed according to their personal experience.
4) Inspection is made visually only.
Phase I
Require- 1) Adoption of various methods of welding
ments - Automatic welding technology (e.g., automatic submerged arc
o -welding and so on)
- Acquigition of technology to weld alloy steel and
“nonferrous metal
2) Conduct of non-destructive inspection of welded portion
Equipment 1) 3-roll bending machine
to be 2) AC arc welder
installed { '3) C0; gas shielded arc welder
4)  Submerged arc welder
5) MIG welder
6) TIG welder
7) Arc alr gauging machine:
8) Band arc overlay welding machine
9) Engine welder.
10) Plasma arc cutting machine
11) Manual and automatic gas cutting machine
12) Flux dryer and collector
13) Tool cabinet and rack
Phase II
Require-~ 1) Velding of different metals
ments 2) Welding after machining
3} Simultaneous welding on several locations of a part
4) Attempt unmanned operation (i.e., introduction of robots)
Equipment 1) Electroslag welding machine
to be 2) Electron beam welding machine
installed | 3) Laser beam welding machine
4) Seam welding machine
5) Automatic gas cutting machine (shape)
6) Automatic gas cutting machine (flame planer)

—29—




(6) Machining and aesembling

Present | 1) Parts having simple- shapee can ‘he mechined and machines e
condition with simple mechanisms can he assembled ' e
2) Materials parts mostly include ordinary carbon steel and cast
- Aron,. . -
3} Most machining and assembling facilities have deteriorated
and NC machining facilities are not used. hy
4) TForelgn affiliated companies and Persero poesess testing and .
Ingpection. facilities, while moat domestic private companies
do not have then. o
5) Most private companies do not recognize the importance of
testing and. inspection. L
6) . In particular, linkage-type: industries have a strong
recognition that it is sufficient for them if parts are
manufactured in accordance with drawings. .
Phase I
Require- 1) Necessity for machining parts having complicated:shapes °
ments 2) Machining and assembling of components having complicated
mechanism
3) Replacement of old machines with new ones
4) Recognition of the importance of testing and inspection and
conduct thereof - :
5 Production of dies and molds
Equipment | 1) Engine lathe
to be 2) Precision high speed 1athe
installed | 3) Radial drilling machine
4) Bench drilling machine
5) Jig boring machine
6) Universal milling machine
7) Shaping machine
8) Slotting machine
9) Full broaching machine
10) Hack sawing machine
11) Band sawing machine
12) Abrasive cutoff machine
13) Universal grinding machine
14) Universal tool & cutter grinding machine
15) Gear hobbing machine
16) Cylindrical gear grinding machine
17) Gear horning machine
18) Thread chasing machine
19) Bench tapping machine
20) TUniversal machine
21) Copy milling machine
22) Horning machine
23) Superfinishing machine
24) Rock cutting machine
25) Stralght bevel gear cutting machine
26} Straight bevel gear grinding machine
27)

CNC machining center




{cont'd)

Phase II

Require-
ments -

Equipment

to be
installed

1)
2)

13)
4)
5)

1

2)

3)

5)
6)
7)
8)

Machining of precision parts

.Automation of machining

Machining of alloy steel -and special steel

“Improved precision of testing and inspection

Production of precision dies and molds

Electric discharging machine
Electro—chemical machine

‘Electrolytic grinding machine
-Ultrasonic machine

CNG lathe

GNC milling machine

CNC gear cutting machine

Computer alded design (CAD) system




(7) Plating

Present

1) Plating of small parts Is poasible. o
condition | 2) Concrete-made plating tanks protected by vinyle sheets are
uaed. S
3) There are a limited nnmber of skilled workers, and plating
work is conducted according to. their_personal experience,
4) Wastewater treatment facilities are not installed.
Phase 1
Require- 1) Plating teclinology of various metals such as Ni, Cr, Zn, 8n, .
ments : Cd, Pb, etc., (etablishment of plating conditions and
1nspection methods)
2) Higher efficiency of plating work
3) Conduct of wastewater treatment
Facilities| 1) Electroplating facility -
to be 2} Ghemical plating facility
installed | 3) Chromium coating facility
4) Hot dipping facility
5) Sand & shot blast machine
6) Polishing machine
7) Ultrasonic washing machine
8) Wastewater treatment system
9) Ion deioniser
10) Hull cell tester )
11) PH meter, thickness measuring equipment, and pinhole tester
12) BOD tester and COD tester
Phase IX
Require- 1) Local coating {plasma spraying, etc.)
ments 2) Application of surface treatment (hardening, anti-corrosion,
etec.) of parts to plating
3) Unmanned operation (introduction of robots)
Equipment 1) Plasma spraying equipment
to be
installed




(8) Testing and inspection

5)
6)
7)
8)
9)

Present 1) Tests such as chemical composition and mechanical properties
condition of materials are moatly not conducted.
2) Dimensional measurement of parts after they are machined is
net sufficlently performed.
3) DHNon-destructive tests of partas after they are machined are
not sufficiently performed.
4) Fallure analysis of broken parts is not conducted.
Phase I
Require- 1) Expansion of capabilities for analyzing chemical composition
menty and mechanical properties of materials
2) Gonduct of non-destructive tests
3) Service of precision measurement
4) Service of environmental test
5) Service of fallure analysis of broken parts
Equipment | 1) Material test
to be 1 Universal tester
provided 2) Ghemical analysis
1 Direct reading spectrometer
3) HNon-destructive test
1 X-ray radiography
4) HWeasuring equipment
1 Hob tester
2 Universal gear tester
3 Three dimensional measuring device
5) Environmental test
1 Industrial wastewater analysis
2 Vibrometer
3 Sound level meter
6) Performance test of machinery and eguipment
Phase 1T
Require-- 1) Alignment measurement of assembled large structures
ments 2) Dynamic balancing test of assembled large structures
3) Large structure testing
4) Drawabllity test of steel plate
5} $Special tests of alloy steel
6) Ultra thin surface layer analysis of metal and non-metsal
during the conduct of fallure analysis
Equipment 1) Dynamic balancing machine
to be 2) Micro alignment telescope
provided 3) Universal tester (capacity 300T, horizontal type)
4) Universal tester {(conical cup, reduction, ete.)

Hardenablility tester
Corrosion teater

Electron probe micro analyzer
Electron microscope

Auger electron microscope
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CHAPTER 6 ESIIMATION OF DEMAND ‘FOR THE SERVICES OF THE CENTER

Overview of the Estimation

The Center 1s designed to provide three kinds of services to metal-
working firms'in Indonesia. These are 1 Testing & Inspections,

2 Reseafch & Development (R & D), and 3 Technical Assgistance and
Training. The volume of the three services of the Center was estimated
in thié chapter so that (1) Size of the Center, (ii) Location of the
Center,-énd (iii) Financial analysis of the Center can be determined in

the following chapters.

The estimation was made mainly by analyzing the following data and

information:

(1) Forecasting of volume of metalworking by type of work in
Indonesia shown in the M/P,
(2)  Reglonal distribution of metalworking industries in Indonesia
compiled bty the study team from governmental production license
" statistlces,
(3) Activity records of B4T and MIDC, and
{4y Infermation obtained through interviews and the questionnaire

survey

It was made clear through the past activities of BAT that there is
conaiderable difference in demand for tests and inspectlons (one of the
three gervices of the Center) among regions. The questionnaire survey
showed similar results: many firms are not willing to use an outside
testing/inspection center, which is located far from them, unless the

testg/inspections are mandatory. Aggregate demand for tests and

- inspections in Indonesla was estimated taking this regional factor into

conslideration.



6.2

For the other two services of the Gehter,_which are. R & D, and. technical

asslstance and training, the past activities of MIDG show similar

regibna1 characteristics as those of B4T. Approximate estimation bf

demand for the services of the Center was made through guantitative

analysis of the questionnaire survey and macro data related to '

metalworking industries,

_Aggregate Demand for Tests and Inspections.

The outline of the technical_épproach, which was used to estimate.total

volume of potential needs for tests and inspection services, is shown in
Fig. 8.2-1. ' '

H

(2)

Forecasting of metalworking industries in Indonesia

M/P, om which this project is based, has forecaét the volume of
metalworking in terms of tonnage in the years 1985, 1990 and 1995
for 10 indﬁstries, guch as machine tool and agriéulﬁure machines.
The estimation mainly has its base on the progress of 1oca1ization
of metal. industries in Indonesia, which.was guideﬂ by the Indonesian
Government, The progress, however, has not been #chieved:as
planned, as can be exemplified by the three year postponent of the
localization program for automobiles. In consideration of that
situation, two of the upcoming standard years of the M/P have been
changed to 1993 and 1998, from 1990 and 1995, respectively.

Estimation of the number of recommendable tests and inspections

The number of recommendable tests and inspections per ton or unit
was considefed for each of 13 tests and inspections by typé_of
work. The estimation was mad for each of 10 metal relating
industries, These recommendable numbers of tests and inspections
were multiplied by the forecast volume of'metalworking, which is
made by sub-assemblers, to obtain the volume of recommendable tests
and inspections in 1985, 1993 and 1998.



(3)

(&)

(5)

‘Regional distribution of metalworking industries

Thé:regional-dIStribufion of meﬁalworking industries was estimated
through two stepa, As the first step, representative commodities
were chosen for ‘each of 9 metalworking industries. As the second
step, production quotas given to the manufacturers of these
COmmoditiES_by the Indonesian Government were summed up in each of

the 6 regions in Indonesia. Comparing aggregate production quotas

in each:fegiony a regibna1 distribution of the industries was

determined. For the purpose'of'the Study, Indonesia was devided
into 6 regions from’ecpnomic point of view rather than geographical
one, Theée are JABOTABEK (Jakarta, Bogor, Tangerang, Bekasi) Jawa
Barat (except BOTABEK), Jawa Tengah (including Yogyakarta), Jawa

Timur, Sumatera and all other regions combined.
Recommendable number of tests and inspections by region

By multiplying the recommendable number of tests and inspections in

-Indonesia, calculated in section (2)~2), by the regional

distribution of industries, the recommendable number of tests and
inspections by region in the years 1985, 1993 and 1998 was
calculated.” The flow of the tests and inspections between 1985 and
1993 was then calculated assuming that the rate of annual increase

of the tests and inspections iz equal for each year of the period,
Activities of B4T by region, 1987

The total number of ﬁests and inspections conducted by the BAT was
6,467 in 1987, The cover ratlio of B4T services in each reglon was
calculated by dividing the reglonal distribution of the B4T
activities by the recommendable number of tests and inspections. It
was revealed that Jawa Barat, where the B4T is located, shows by far
the highest cover raiio, 0.393, followed by the neighboring region,
JABOTABEK, with a cover ratio of 0.145.



(6)

The direct distance between Bandung, where B4T.is. located,. and i
Jakarta, the center of JABOTABEK, is about 180 km, and it was
obgerved that the number of tests and inspections brought to the B4T

from JABOTABEK was blgger than that from the other reglons except

Jawa Barat due to the shorter distance. The distances from Bandung
to Semaran, the Center'pf Jawa Tengah;:Suraﬁaya, tﬁe;ggnter of Jawa
Timur, and Medan, the center of north Sumatera, are 290, 540 and
1,50b km, resbectively° No significant diffefences.in,cqver ratio

_among these regions was observed. It is asSumed that, for distances

_beyond at least 290 km, distance does not affect the volume of the

tests and inspections brought to the B4T.

Estimation of potential needs for testing and inépectipns in

Indonesia

It is necessary to eliminate the bias coming from distance when the
aggregate potential needs for tests and inspections in Indonesia is
estimated.  For this purpose, the cover ratio of BAT activitles to

Jawa Barat, which is 0.393, was applied to all the regions assuming

~the ratio to be a neutral one with no bjas toward distance. The

flow of potential needs for tests and inspections was so estimated
for the period between 1985 and 2002, and combining all the regions
together, Table 8.2-8 shows the flow of the potential needs for

testing and inspections in the whole of Indonesia,



{1) Forecast of Volume of Metalworking in
Indonesgia, 1985, 1990, 1995 (Master Plan)

(2) Adjustment of IS ' (3) Determination of the
Standard Years, Recommendable Testing and

1985, 1993, 1998 < Ingpectiong per Ton/tnit

v

-i4) Recommendable Volume

of Testing and Inspections.

v

(5) Regional
Distribution

{(6) Recommendable Volume of Testing

and Inspections by Region -

(7)'Actua1 Performance | . .
of BA4AT

(9) Determination

of the Location

(8) Aggregate Potential needs of Testing [ of the Center

y

«<———— (10) Estimation of

Regional cover Ratio

and Inspections in Indonesia

(11) Demand for Testing and Inspections on the Center

Fig. 8.2-1 [Estimation of Flow of Demand for Testing
and Inspection on the Center

._41__



6.3 Demand for R & D

The technical approach used to estimate_the'potential needs for R & D is
shown in Fig. 8.3-1,

(1) YForecasting of metélworking industries in Indonesia:

(2)

- The numbers of establishments in the metalworking industries, which

include the industries categorized in commodity numbers 381, 382,
383 and 384, were drawn from industrial statistibs in:i980 and

1086. Assuming the same snnual increase ratio for each industry
between 1980 and 1986 to last till the year of 2002, the flow of the
number of establishments of metalworking industries in Indonesia
between 1986 and 2002 was calculated, -

Estimation of the number of establlishments in Indonesia which iﬁtend
to use the R & D sBervicea of the Center '

From the questionnaire survey, 18 out of 30 firms showed their
intention to use the Center if it were established within the region
where the firm 1s located, as described in Table 8.3-2. The number_'
of establishments which are wiliing-toluse the Genier.for'R & D
activities was estimated by multiplying the number of estabiishments
in Indonesia by the ratio, 18/30.



(1) Forecasting of the Number of Metalworking

Industries in Indonesia

(2) Questionnaire Survey

(3) Estimation of the Number of

Establishments who intend to
use the'Center for R & D

(4)

Humber of R & D
Actlvities per Year |->
per Firm, Based on

MIDC’S-Performance

(3) Estimation of the Number of

Establishments who intend to
use the Center for Technical

Asgistance and Training

(4) Number of Employees to

receive Training per
Firm per Year, Obtained

Firm Questionnaire Survey

v v

(5) Aggregate Potential needs

for R & D in Indonesia

(5) Aggregate Potentlal needs for
Technical Asslstance & Traini

(6) Determination of Location
of_the Center

4

AN

(8) Demand for R & D

(7) Estimation of Regional

Covér Rdtio

(8) Demand for Technical

on the Center

Assistance and Training

on the Center

Fig. 8.3-1 Estimation of Flow of Demand for R & D,
Technical Assistance and Training on the Center



(3) Estimation of total volume of potential needs for R & D ﬁer yéar

The eétimation of total volume of potential-neéds in:Indonesia for R
& D per year was made by multiplying the number of firms by the
frequency of R & D activities (the numbe; of R & D actlvities per
vear per firm). To find the frequency of R &;D activities, the ﬁaét
record of MIDG activities was reviewed. S .

The total number of R & D activities entrusted to MIDC out of Jawa
Barat (exclﬁding Bogor, Tanggerang- and Bekasl) between 1984 and 1986:
was 37. On the other hand, from Table 8.2<8, the volume of
potential needs for tests and inspections in Jawa Barat accounted
“for 19 percent of the total demand in Indonesia in 1985. The
activities of MIDC show similar regional_characteristics as thosé of
B4T where .a substantial portioﬁ of the aétivities is ‘dependent on
-the Jawa Barat area. Assuming that the actiﬁities of MIDC havé the
game regional cover rat;o as those of BA4T, the total potential needs
for R & D in Indonesia was estimated as 195 R & D activities between
1984 and 1986. It is assumed that 65 .potential needs for R & D
existed in 737 firms in 1986. The same ratio (65/737)'was‘applied
to forecast the flow of the number of potentlial needs for R & D
activities in Indonesia up to the year 2002.

6.4 Demand for Technical Assistance and Training

Table 8.3-1 shows the technical approach used to estimate the aggregate

demand for technical assistance and training in Indonesia.
(1) Forecasting of metalworking industries in Indonesia
Forecasting of the number of firms engaged in metalworking

industries shown in Table 8.3-1 was used here'as one of the data

bases.
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(2) Estimation of the potential needs for technical assistance and

'traihing in Indonesia

From ‘the Queétionnaire survey, it was revealed that 71 percent of
‘the firms (32'out of 45 firms) showed an interest in using the
Genterﬁfbr.technical assistance and training purposes, as shown in
Table 8.3-2, The number of employees sent to outside training
inétitutions per firm is, from interviews with them, approximately
edtimated as two persons for a large-size firm, 100 or more
-employees, and one person for a medium-size firm, with fewer than
100 employees. The average number of employees to be sent to
outside institutions is, theréfofe, calculated as 1.53 (= (14 x 1 +
16 x 2) + 30). By multiplying the total number of establishments
engaged in mefalyorking in Indonesia by the ratio 6f firms
interesting in using the Center, the number of flrms interesting in
using the Center is obtained. Then, fhe aggregate potential needs
for technical assistance and training provided by the Center is
estimated by multiplying the number of firms interested in the

services by the average number of employees sent to the Center, (see

Table 8.4-2)
Determination of the Loéation of the Center
It is assumed that the Center iould start operation in 1992, Table 8.2-8

shows that more than 75 percent of the total potential needs for tests
and inspections, which amounts to 70,889, in Indonesia in 1992 will be

"created out of the JABOTABEK area, followed by Jawa Timur, which accounts

for 14 percent of the total Indonesian needs. The two reglons together
account for 90 percent of total Indonesian potential needs in 1992, 1In
1995, the degree of concentration in the JABOTABEK area is estimated to
increase to 79 percent of the total Indonesian needs. Although the
degree of concentration 1s forecast to decliine in 1998, it will still
account for 75% of the total Indonesian needs, This may stem from the
fact that the area is by far the most industrialized area in Indonesia.
Especiaily, most. of the automotive and electric machine/appliance
manuféctufefs, who are assumed to create ﬁore tests/inspections than any

other indusffies, have their production facilities there.
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On the other hand, the share of Jawa Timur,. which would. aceount, for 14
percent of total Indonesian potentlal needs 1in 1992 will décrease to 13
percent in 1993 and 11 percent in 1998. In terms of the number of needs,

“that of Java Timur in 1992 will be 9,816, which would amount to 1ess than

273 of the total-number of tests anduipspectionsfincluding those in
nonametalmrelated fie1ds which BAT conducted in 1986. . Also, analysis of
the past performance of B4T reveals that only about 40 percent of the
potential needs in Jawa Barat, where B4T is located, ﬁerefbfgqght to BAT,
while the other regions showed a much smaller rate. This limited
perceﬁtage would also hold true for Jawa Timur. Accordingly, it is
reasonably assumed that Jawa Timur.would_nqtibe a ggod;éite for the
Center .to secure sufficlent demandruntil'the_regianiu:es-more“
metalwofking industries. From.the_viewpoint of the macro demand

forecasting on tests & 1nspections; technical assistance, training and R

& D, which have been discussed in this chap;er,.it'would be said that

there is no better place than JABOTABEK for the Center to be established,
Role sharing of the Center with B4T and MIDC

It is foreseen that a part of the services vhich would be conducted by
B4T or MIDC, especially for those of advanced technology, will be brought
to the Center., The effect of the decrease in service demand on. the
existing institutions would be, however, marginal, if the rapid increase
of the potential needs of the services in Indonesia, specially in the
Jawa Barat and JABOTABEK areas, is taken Into account. For instance, the
volume of the potential needs for tests and inspections in JABOTABEK
alone in 1992 is 53,781, which is about 8 times the service performed by
B4T in 1987. Since the demand for services is expected_to.inﬁrease
annually which would well surpass the capacity of the existing
institutions even if they were reimforced, the establishment of the
Center in the JABOTABEK area is regarded as necessary.

Estimation of Demand on the Genter
Regional cover ratios of the services of the Center are calculated
applying the same correlation as with BAT between distance and the number

of services coming from the region, The talculated regional cover ratios

are further adjusted by reducing the part of the services to be handled



by B4T. ‘The summarlzed regional-cover,rhtiﬁs of the Center and BAT are
ghown in Table 8,6-1.  The negt step in éstimating the demand for teste
and inspections on the Center is to multiply the regional potéential needs
shown in Table 8.2-8 by the regional cover ratios, Table 8.6-2 shows the
flow of the tests and inspections expected to be brought to the (Center
between 1990 and 2002. ' '

Servicés provided by B4T show simiiaf regional distribution as those of
MIDC, stemming from the distance between the institutions and each region
as well as from the industrial concentration of each region. Table 8.6-3
shows ﬁhe ratio of the tests and inspectibns.expected to be brought to
the Center over the aggregate potential needs in Indonesia. Assuming
that the same ratio is appiied to R & D, and technical assistance.and
training, the demand. for R &'D, and technical assistance and training on
the Center is estimated by multiplying the aggregate demand for R & D,
and technical asslstance and training by the ratios. The estimated
demand for each service which is expected to be brought to the Center is
shown in Tables 8.6~4 and 8.6-5.
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-~ CHAPTER 7 CONGEPIUAL DESIGN OF THE CENTER

7.1 Objective and Functions of the (enter

(1) Objective

- (2)

The objective of the Center is to support the metalworking

industries owned both by private sector and by the publiec sector in

the improvement of the basle technology and the quality of the

products, thus contributing to the modernization of the metalworking

industries as a whole.

Function

The major functions of the Center are as follows:

L

2)

3)

Testing and inspection to identify the quality of the products
made by the linkage type industries to determine if they meet
the requirements of the assembly type industries.
Implementing technical assistance services to the linkage-type
industries in the maﬁufacturing process and operation and
maintenance of the equipment in order to most effectively
achleve the localization program of the fabricated metal
components demanded by the Indonesian Government. Training of
the workforce in the acquisition of the necessary technical
skills is also conducted.
Implementing R & D activities in the technelogical areas which
are not yet completely practiced in Indonesia. Such areas
inciude:
~ improvement of casting technology to produce metallic material
for fabricated metal products.
~ improvement of forging and pressworking technologies to attain

better forming.

~ improvement of plating, sheetworking, welding and machining

technologlies to attain good quality and reduction of the

manufacturing cost of the products.

53—



4) Providing technical assistance and training.of manufacturing
process by using facilitles in the Center and holding seminars.

5) Providing technical advisory services including visits to '
factoriles., . R L

6) Providing market and technical information tq.the industries,
and exchanging necessary information between asseﬁbly—type*and

linkage~type industries.
7.2 Major Activities of the Center
{1) Testing and inspection

The Center will conduct entrusted tests of iltems numbered (1) and
{13) below at all times for quality assurance of industrial .-
materials and isspe inspection record. There are following items
from (14) to (26) to be performed, as requlred, as a part of T/A or
R & D.
1) Brinell hardness test
2) ~Vickers hardness test
3) Tensile strength test
4) Impact test _ : _ )
5) Visual and microscopical inspection using projector
6). Micro structure test
7) Chemical analysis
8) Surface roughness measurement
9) Three-dimensional measurement
10) Gear tooth dimensional measurement
11) Magnetile particlé inspection
12)  Ultrasonlc inspection
13) X-Ray insbection
14) Micro vickers test
15) Fatlgue test
16) Scanning electron microscope test
17) Sulphur print test
18) Penetrant rest
19) Fluorescent magnetic particle test

20) Sand test for lron cast mold



(2)

21) Plating fiim test

22) Pressure test (air tightness and water meter)
23) Length measvrement

24) Angle measurement

25) Gear rolling test

26) X-ray diffractor analysisr

R & D, T/A and T/R

"R & D of new products and new manufacturing process will be carried

out using facilitles to be installed in the Center under
1nstruétions of engineers. Each technology thus developed will be
transferred to companies in Indonesia., Engineers will give
ingtructions of R & D until Indonesian companies could manufacture
new products by themselves,.

Technical assistance (T/A) will be divided into long-term T/A to be
provided within the Center and short-term T/A to be performed in

factories.

1) Long-term T/A (within the Center)
~ Quality improvement of products and suggestion thereof
-~ Improvement of productivity and suggestion thereof
- Imprbvément for shortening delivery time and suggestion
therefor
2y Short—term T/A (in factorles)
—~ Solution of present prohblems and suggestion thereof

— Suggestion for factory layout improvement

Regarding TR, practical training related to handling and

" maintenance method of machinery and equipment will be conducted
using machinery and equipment to be installed in the Genter.
Lxpected effects from R & D, T/A and TR are summarized in Table
9.1-1,



Table 9,1-1 Expected Effects from R & D, T/A and TR (1/2)

Breakdown of Course:

Lecture for 2 days
Practice for 3 days
Test and inspection

for 1 day

R&D T/A TR
Expected effects Dura=- Times N;mber Times [Number Times [Number |[Numbet]
: ' tion per 0] . per of . ar of of
.Item (months)| year |engin- Item (Duration) year |engin- Course (Duration) 3ear train-{engin=
' eers eers ees gers
1) Transfer of tech- |- Manufacturing process| 6-8 - Manufacturing tech- Manufacturing process
. neology related to- of complicated shape nology of various “technology (6 days)
manufacturing pro- caéting (e.g., engine parts nominated in €02 mold techno-
cess of cast steel blocks) - : the deletion 300 1 logy (6 days)
and special cast - Manufacturing process 3 g 3 program (1 day) (4 Shell mold (6 days) 12 5~25 1
iron (ductile and of special cast iron’ : assist Self-hardening sand
malleable cast {e.g., ductile and ant mold (Fran type
cast iron) - malleable cast iron) engin- resin) (6 days)
Casting - Manufacturing process| 3 eers) Melting technology
2) Transfer of techno- of cast steel (6 days)
logy related to -~ Manufacturing process| 3 Breakdownof Course:
complicated shape of alloy cast iron Lecture for 2 days
casting and cast steel Test and inspection
' ' - Five other items for 1 day
13) Transfer of tech— Practice for 3 days
nology related to
forging (die and ~ Die forging of 3. - Manufacturing tech-| - 20 1 ~ Free forging tech-
free forging) connecting rods nology of various nology (6 days)
~ Die forging of gears 3 3 3 parts nominated in -~ Die forging tech- 4 15-25 1
| Forging 4) Transfer of heat - Free forging of 3 the deletion nology (6 days)
_ treatment shafts programw (1.day)- Breakdown of Course:
technology Lecture for 2 days
Practice for 3 days
Test and inspection
for 1 day
= Carburizing and 3 ~ Manufacturing tech- - Heat treatment tech-—
nitriding of gears 3 1 nology of various nology of die
and shafts parts nominated in 50 1 {6 days)
Heat ~ Heat treatment of 3 the deletion ~ Heat treatment tech- 4 |5-25 1
1 treat- dies program {1 day) nology of carbon
ment — One other item : steel (6 days)




Table 9.1-1 Expected Effects from R & D, T/A and TR (2/2)

R &D T/A TR
Expected effects Dura- Times N;mber Times [Number Times|NumbetiNumber
: tion per Jo per lof i per |of of
Item (months)| year |engin- Iteé {Duration) year lengin- Course (Duration) Eear train-|engin-
eers eers ees’ eers
: 1) Acquisition of ~ Welding technology 6 : - Automation of thick Acquisition of tech-
Sheet— manufacutring pro— of different metals 2 2 plate welding (to 8 i nology to conduct 5 8-10 3
working cess technology - One other item te applicable to ) non-destructive
/ and transfer of shipbuilding and- inspection of welded
welding technology pressure vessels) portions (2.5 months/
~ Increased gquality (1 month/item) course)
—~ Incredsed Seven other itenms Four other courses
productivity
— Reduced manufac— { — Deep drawing work 6 Improvement of Working conditions
Press— turing cost technology (for 2 1 improper process 8 1 and maintenance of 8 |[3-5 2
_ automotive parts) : resulting from process (1 month/
work 2) Acquisition and - One other item defective parts course)
transfer of tech— " (e.g., improvement Seven other courses
nelogy to conduct of dies)
non—destructive (1 month/item)
inspection Seven other items
3) Acquisition and - Determination of 3 Prevention of : Acquisition of
transfer of plating condition for : 3 1 defect. in plating 8 1 electroplating and 4 4-6 1
Plating machining techno- automotive parts layer (pre-treat- chemical plating,
logy : {e.g., plating ment and plating and hot dipping
- Acquisition o thickness, plating conditlion) . techniques (2 months/
precision condition) {1 month/item) course) :
machining and —~ Two other items Seven other items Three other courses
inspection of- - — —— LR e
dimensional It ig difficult to specify this item. at the Finishing of high Acquisition of tech-
accuracy present stage, because R & D themes are alloy steel by . nology to operate
- discovered during the promotion of the grinding work 8 NC machine 3 35
deletion program (1 month/item) (3 months/course)
Machin- Seven other items 2 Two other courses 9
ing Gear cutting tech- Acquisition of tech- 8 13-5
nology {bevel gears|{ 8 nology to operate '
and so on) grinding machine
(1 menth/item) (1 month/course)
Seven other items Seven other courses







7.3 Organization and Personmel of the Center
{1} Organization of the center

D) Basic concepts in formulating the organizational structure of
the Center

The Center could be established as a governmental organization
or semi-governmental organization jointly funded by the
Indonesian Government and private sector. The supervising
agency of the Center could be either BPPI or the other
governmental agency.  In the course of the field survey,
industrial federation such as KADiN, expressed a strong Interest
in establishment of the high-level testing institute for export
products, and its readiness for the capital contribution,
However, the basic character of such institute does not
necessgarily coincide with that of the Center, because the Center
intended to be established in the JABOTABEK area, aims to comply
with the needs of metalworking industries which have not been
fully covered by the existing governmental institutes such as
BAT, and MIDG. Primary objectives of the Center are to enhance
the technological level of the linkage type industries, thus
contributing to the effective and urgent materialization of the
deletion program, This means that the role of the Center is to
éompliment and extend the roles of BAT and MIDGC for the
metalworking industries. In view of these functions of the
Center, it is expected that the organization of the Center
shouldrbe flexible enough to allow frequent exchange of the
information and staff personnel with B4T and MIDC, in order to

avold unnecessary duplication of activities,.

Furthermore, it 1s generally considered that the establishment
of the new governmental organization under totally new concept
- takes long time, which does not contribute to the solution of
the current issues such as the materialization of the deletion

programs,



2)

On the other hand, 1t is absblutely_necessary-that,the Center
should be so managed to comply with the requirements 6f the
industrieé, and be open to the opinions of the wniversities and
specialists engaged in the metalworking field. Abdve are the
basic conceptual framework in formulating-the organiéétipnal

structures of the Center as mentioned below. . -

The organization of the Center

- As proposed, the Center to be established is to be an

organization under the control of BPPI of the MOI, and to have
the following organization as 1s described in Chart 9.1-1.

{1} Director - o o
The Director is the top-executive of the Center, whose

power would be:

- formulation and decision of the Ilmplementation plan of
the Center, )
~ management of personnel affairs and activities.

- evaluation: of the activities.
(ii) Communication forum with industries and scientist.

As the relationship with the industries is very
important, communication between the Center and the
industries (includes the Assoclation of Producers),

scientists and specialists should be conducted regularly.

A forum for communication:is necessary to be established
in order to supply the Center with inputs on current
requirements of the metalworking industries'and the
oplnions of the scientists and specialists in the
mechanical engineering field. The_candidates of the
Industry representatives could he selected from the

member firms belonging to:



(iii)

-  GAMMA.

L~ GIAMM

~- GAIKINDO

The candidates for the scientist and specialist
repxesentatives could be appointed from the following

universities and organizations:

"~ Mechanical Engineering Department, ITB

~ Mechanical Engineering Department, ITS
- Directorate of other simi;ar institutes in the
metalworking field such as LUK.

Implementating organ

For the implementation of the function of the Center,

three departments consisting of a Testing & Inspection
Department, Technlcal Service Department and
Administration Department under the control of the

Director of the Center are to be organized.

a) Testing & Inspection'Department

This department consists of three sectlons:

— mechanical testing section
- nondeatructive inspectlion section

- metallurgical testing section

Total number of staff members is 36 including the
manager of the department, The role of the departmgnt
is to perform testing and inspection and its related
activities. -



b)

Technical Service Department

This department cohsists of s8ix sections:

casting section

forging and heating tréatment section
pfessworking gsection

welding section

plating séction

- machining section

The total size of the staff is 70 including the manager.

The role of the department is to provide technical

assistance to the industries and governmental

organization through counseling, tréining:and direct

visits to the factories.  The=department also undertakes

contract research projects as well as voluntary research

projects.

c)

Administration Department

This department consists of seven sections:

- general affairs section -

-~ personnel affalrs section

- finance and accounting section

- information management section

- promotion and public relations section
—~ technical coordination section

- maintenance of equipment section

The total number of staff persons is 30 including the

manager. The role of each sectlon is as follows:

- the general affairs sectlon is to take care of
keeping official documents, of maintaining the
property, of wmanaging the canteen, and of other
affairs which do not belong te the other section.



the personnel section handles personnel affairs.

the finance and accounting section 1s engaged in
book keeping, accounting and financing work.

the information management gection is engaged in the
maintenance of the library and related information
materials, and also is responsible for keeping the
reports of the research work of the Center, ' _
the prbmotion and public relations section is mainly
responsible for the publicity of the Center through
the publication of brochures and other materials to
arouse the awareness of the industries of the
activities of the Center.

the technical coordination section is engaged in the
coordination of inter-divisional technical matters.
the maintenance of equipment section is responsible
for the maintenance of the machinery and equipment

of the Center.
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-(2) . The personnel staffing pldn of the Center

The personnel structure at firat year lg proposed as follows:

- Director = 1
- Managers of the departments 3
-~ Staff persons of each department 133

Table 9.1-4  Number of Personnel Staff
Number of Engineers Agsigtant
' Engineers
University University .
graduate graduate graduates of Total
(s1) (D3) genior high
_ school or more
Testing & Inspectlon
Department
— Mechanical testing 1 1 7 9
— Nondestructive 1 2 6 9
inspection
— Metallurgical testing 1l 5 6 12
-~ Work force : 5
Total (eﬁcl. manager) 35
Technical service
Department
— Casting 1 3 8 12
— Forging & Heating 1 2 6 9
treatment
— Presswvorking 1 2 6 9
- Welding 1 2 3 6
- Plating 1 1 4 6
— Machining 1 5 6 12
- Workforce 15
Total (excl. manager) 69
. University Graduates of
"General Affairs Department graduate senior high Total
_ {81) or (D3) school :
General Affairs 2 4 6
Personnel Affairs 1 1 2
Finance & Accounting 1 1 2
Information Management 1 2 3
Promotion & Public relatlons 1 1 ‘2
Technical coordination 1 1 2
‘Maintenance of eguipment 1 1 2
Workforce. 10
Total (excl. manager) 29
133

Grand Total




The detalls of the personnel structure of the Center-ciassified by.
- educational background are summarized as follows: .
' Number of persong

~ Unlversity graduate, 51 - S 3
~ University graduate, D3 . T ' 31

— Graduates of senior high school . : 63 -
- Others . - o e a0 .

Total ] . 137

(3) Persommel Training ‘
During the establishment of the Gen;er,:training guch overseas

countries as Japan for five (5) engineers per year would be. required -

for testing and inspection, R&D and training instructor in metal working.

(4) Foreign experts o _

. For the purpose of providing supervisory and sdvisory services to
Indonesian personnel, it is required that foreign experts - _
specializing in the various branches of metalworking technologies be
stationed at the Center. While the number of such expgrté:neéded.
would decline year by year, more experts are required eépgcigliy at
the start-up of the center in order to implement the tedhnnldgf.
transfer to Indonesian personnel smoothly and intensively.?ﬁihe ;
numbers of foreign experts by branches are described 1n-tﬁe' '
following table.

Table 9.1-5 Number of Forelgn Experts

First year after Second | Third | Fourth

Area of expertise start-up of the Center year | year year
Casting 2 1 1 1
Forging 1 - 1 1 1
Heat treatment S .
Sheetwork 1 1 AR 1
Presswork ‘

Welding 1 1 1
Plating 1 1
Machining 2 1 1
Mechanical testing 1 1
Metallurgical testing
Nondestructive testing 1 1
Total | 10 8 5 3




(5) Alternative organization structure of the Center

The Center is proposed to be operated as a Governmental organization

in the interests of financial viability. However, the establishment

of a new institute with a relatively similar character as such

existing organizations a8 MIDGC or B4T would possibly not welcomed by

‘the Indonesian Government,

In light of the above, the following alternative organization

structure of the Center is suggested:

1)

2)

3)

4)

MIDC would be reorganized as an organization which controls two
major centers, one located in Bandung and the other in the
JABOTABEK area;

Through the establishment of a close information network among
the two major centers of MIDC and local R & D laboratories
related to metélworking industries such as those located in

Surabaya, Medan or Semarang, and by transferring a part of the

‘authorized testing and inspection function related to

metalworking from B4T, MIDC would become a concentrated national
center for the metalworking industry in Indonesia;

The reorganized MIDC would be managed by a director and two
vice~directors. One vice-director would be in charge of the
daily operations of the Bandong center and the other would be in
charge of the daily operation of the new Center in the JABOTABEK
areaj and

Most of the functions and organization sections proposed in the
original organization plan for the CGenter would be realized with
the organization of the new Center of MIDC In the JABOTABEK area
including the proposed communication forum, However, a part of
such key functions as personnel management or anhual operation
planning would be transferred to the central administration
section which would control hoth of the two major centers of the
new MIDG,



Because the alternative organization structure involves the
rediganization of an existing one, the suggestion of any more
concreté picture ‘of the new organizaion would be beyond the
scope of this study. However, a tentatively suggested
‘alternative organization structure is summarized and shown in
Fig 9.1-2. | |
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7.4 Candldate Site for the Center

(1)

(2)

Original:Plan

The conclusion was reached that the construction of a new center in
the JABOTABEK area is the top priority, considering the total demand
on the Center, as described in CHAPTER 6, _prever; becauge the
JABOTABEK area 1is very expansive and the MOI does not have a site
for construction of the Center, the studﬁ team evaluated through
field sufvey the National Center for Reséarch; Science and
Technology (PUSPIPTEK) located in Serpong City in the outskirts of
Jakarta as the most suitable and favorable location for the Center,

and selected it as the candidate site for construction of the Center.

Alternative Plan of Candidate Site for the Center

As alternative plans_of site_locaiion, the purchase of hew land for
construction of the Center would mot be welcomed. Instead, the
study team examined the possibility of whether or not the Center
could be constructed within the site of BBIK in the JABOTABEK area
which is one of the laboratorles 6perated by the BPPI of the MOX
(refer to Figs, 9,2-21 and 9.2—22);'.The conclusion was reéched-that
the Center having the same functiohs as the origiﬁal plaﬁ (excépt
for the trainees’ dormitory) could be constructed. However, the
construction site should be additionally purchased in Alternative
Plan II,

7.5 Layout of the Center

Although the site location and configuratlion are unknown at'present, the

layout plan of the Center, as shown in Fig. 9.4-1, has been made in order

to make functions of the Center effectively and efficlently.



7.6 MWachinery and Equipment to be Installed in the Center

On the basis of functions requested for the Center as described in
Chapter 5, kinds of main facilitles to be installed In the Center were
selected according to the present technical level of Metalworking
industries in Indonesla as Phase I and future technological advance ag
Phase II.

Description of c¢ivil and building facilities

{1) Required site area

As shown in Fig. 9.2-4, required site area calculated is about 210 m
x 170 m = 35,700 n>,
_ This area does not cover the area for the access road and it includes

the area for the future expansion space.
(2) Building & facilities necessary for the CGenter are as follows:

1) Testing & Inspection Shop
2) Plating & Heat Treament Shop
3) Forging Shop

4) Casting Shop

5) Sheetworking & Welding Shop
6) Machining Shop

7) Administration Bullding

8) Canteen

9) Main Substation

10) Dormitory

11) Gate House

12) Water Treatment system

Following work items are considered to be necessary as another
exterior work.

a. On-premise road and parking area

b. Ralnwater drainage and sewerage

¢. Fence and gate

d. Plantation

e. Site grading (if necessary)
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DESCRIPTION OF THE EXISTING BUILDINGS
NO NAME OF THE BUILDING STORY| *oibmbet I TOT et
®IRANTOR UTAMA 2 2,052 4,104
@IBALAI PENELITIAN PUPUK & PETROKIMIA 2 746 1,512
©{BALAT PEHELITIAN KIMIA ORGANIX & PERMENTASI 2 756 . 1,312
(D|BALAT PENGEMBANGAN PUPUK & PETROKIMIA 2 156 1,512
®|GEDUNG TEST HOUSE _ 1 1,872 1,872
®|BALAI PENGEMBANGAN KIMIA ORGANIK & PERMENTASI 2 756 1,512
@{BEMGKEL BALAI BESAR INDUSTRI KIMIA i 1,008 1,008
TOTAL 7,956 13,032
DESCRIPTION OF THE BUILDINGS FOR_THE CENTER
o HAHE OF THE BYILDING STORY| "Tierie | TN et
@'1‘251'/1HSPECTIOH,ADHIHISTRATION.CBNTEEN BULG. 4 800 3,200
D|PLATING & WEAT-TREATMERT 'SHOP i 1,104 1,104
@{FORGING SHOP 3 876 376
@ICASTING SHOP 1 1,104 1,101
@ SHEETHORKING/PRESSHORKING/HWELDING SHOP 1 1,200 1,200
®[HACHINING SHOP 1 990 290
TOTAL 5,974 8,174
TMLE  pLOT PLAN OF THE CENTER SH. NO. 1 SCALE
ALTERNATIVE PLAN A FIG. 92 -21  ]1./1000.
TESTING LABORATORY AND QUALITY IMPROVEMENT CENTER FOR REV
THE METALWORKING INDUSTRY IN THE REPUBLIC OF INDONESIA A




DESCRIPTION OFVTHVE EXTSTING BUILDINGS

HO NAME OF THE BUILDING STORY| Ppironit | TOTLL Tugoe
@|KAHTOR UTAHA 2 1,082 4,104
®{BALAI PENELITIAN PUPUK & PETROKIMIA 2 756 1,512
©iBALAI PENELITIAN KIMIA ORGANIXK & PERMEHRTASI 2 156 1,512
@|BEALAT PENGEMBANGAN PUPUX & PETROKIMIA 3 756 1,512
(B|GEDUNG TEST HOUSE 1 1,872 1,872
@ BALAI PENGEMBANGAX KIMIA ORGAP_HK & PERMENTASI F 756 1,512
@|BEHGKEL BALAI BESAR INDUSTRI KIMIA 1 1,008 1,008
TOTAL 7,956 13,032

DESCRIPTION OF THE BUILDINGS FOR THE CENTER

NO HAME OF THE BUILDING STORY| “WIIDMMe FoTAL Lok
(D TEST/INSPECTION, APMINISTRATION, CRHTEEN BULG. 4 800 1,200
@|PLATING & HEAT-TREATMENT SHOP 1 1,104 1,104
@|FORGING SHOP 1 576 576
(D{CASTING sHOP 1 1,104 1,104
@)} SHEETHORKING/PRESSWORKING/HELDING SHOP 1 1,200 1,200
@MACHIHIHG SHOP 1 990 990
TOTAL 5,774 2,174

TTLE  pLOT PLAN OF THE CENTER SH. NO._| SCALE
- ALTERMATIVE PLAN B FIG. 9.2 -22 1./1000
TESTING LABORATORY AND QUALITY IMPROVEMENT CENTER FOR HE"{’
THE METALWORKING INDUSTRY [N THE REPUBLIC OF INDONESIA A
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"CHAPTER 8 REQUIRED CONSTRUGTION COST

Although the estimated construction cost is calculated on the basls of
the conceptual'design, 10% of the calculated construction cost is added
to .the total construction cost as a contingency, because the candidate
site ié‘not,finﬁlly decided, and changes in specifications for machinery

| and-eqﬂipment; building size and products procured from foreign countries
are forecasted in the basic and the detalled design stages.

Required total construction cost is roughly estimated below:
(1) Total constructlon cost (case 1)
Total construction cost Including value-added tax and import duty

tax that comform to the laws of Indonesla 1s as follows:

Table 10.8-1 -Total Cost including Value-added and Import Duty Taxes
{Unit: Rp. 1,000,000)

Foreign portion Local portion Total

1. Land price : - 1,071 1,071
2, Clvil and buillding work 5,273 13,096 18,369
3. Machinery and equipment

work 28,150 273 28,423
4, Englneering services fee 2,146 1,337 3,483

Sub total 35,569 15,777 51,346

5. Contingency ' 3,557 1,471 5,028
Total 39,126 17,248 56,374




(2) Total construction.cost (case 2)

Total congtruction cost excluding value-added tax and import duty

tax that comform to the laws of Indonesia is as follows:

Table 10.8-2

Total Cost execluding Value-added and Import Duty Taxes

(Unit: Rp. 1,000,000)

Foreign portion Local portion Total
1. Land price - 1,071 1,071
. Givil and building work 3,637 13,096 16,733

3. Machinery and equlpment .

work 2,146 273 2,419
4, Englineering services fee 19,418 1,337 20,755
Sub total 25,201 15,777 40,978
5. Contingency 3,557 1,471 5,028
Total 28,758 17,248 46,006
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CHAPTER 9 FINANCIAL PLANNING

9.1 Project Revenue

The Center is expecteéd to earn revenue for its services consisting of (1)

tests and ingpections, (2) technical assistance and training, and (3) R &

D, rendered to private firms and governmental establishments, just as BAT
or MIDC does,

(1)

(2)

(3

Revenue from tests and inspections

The volume of tests and inspections brought to the Center was
estimated, The charges applied to the Center ugéd the same rates
applied to the same kind of tests and inspections done at B4T. For
tests or inspections which are not listed on the BAT tariff, charges
were estimated by the study team comparing rates for similar tests
and inspections., The flow of revenue calculated based on test and

inspection charges determined as above is shown in Table 11,1-1,
Revenue from technical assistance and training

The flow of the volume of technical assistance and training was
estimated. Comparing service charges of MIDG with those of similar
institutions, the service charge for technical assistance is set at
Rp. 60,000/man-day (for casting, only Rp. 40,000/man-day), and that
for tréining is set at Rp. 500,000/man-month. Table 11.1-2 shows
the flow of service revenue earned from technical assistance and

training based on the above service charges.
Revenue from research & develoﬁment

Details and the number of R & D activitiea to be conducted by the
Center were discussed in Chapter B. Yor R & D services, it is not
easy to get a single fixed charge since the difficulty of the
project, the number of engineers needed, the degree of machine

usage, or the volume of material used differs widely for each



project,: In'thié chapter, the past performance 65 MIDG as well ag
that of similar institutions was carefully'exémined, and Rp.
2,000,000 1s éet for the Center, For the material coat, because the.
estimation is quite diffiéult, it was decided that such charges
would be separately cha:ged to the firma or the institutions.

~ Revenue based on the volume and the service charges described above
is shown in Table 11.1-2. ' '
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9,2 Cost for Maintenance and Operation

For the operation of the Center, such operation costs are nesded as (1)
employment cost, (2) maintenance cost for buildings and facilities, and
~(3) utilities, supplies anhd so on.

(1) Employmen£ cost
The number of employees necessary to operate the Center was

estimated In Section 7.(3).2).
B4T and MIDC into consideration, are assumed as follows:

The levels of wages, taking those of

Table 11.2-1 Assumption of the Average Wage Level

(Rp./month) -
Family
Base wage allowance algzgzices Total

{10%)
Grade I 60,000 6,000 30,000 96,000
Grade 11 100,000 10,000 50,000 160,000
Grade III, IV 200,000 20,000 80,000 300,000
Engineer _
(Foreign Expert) 12,770,000

{2) Cost for maintenance, utilitles, supplies, and other miscellaneous

costs
Various costs other than the employment cost, based on those of

similar institutions In Indonesla or the cost records of similar

ingtitutions in Japan, were estimated as shown in Table 12.2-3,

— 80—



Table 12,2-3 Estimated Annual Malntenance Gost

in Economie Prices -

{Imit: Rp. million)
B Year 10
Ttem 1992 2001 |
1. Maintenance Costs: _
Building (Constriction costs x 0.5%) 80 - 80
Machinery & equipment '
(Acquirement costs x 0,2%) 39 :39
2. Raw materials & consumables '
(Technical service fee x 15%) 29 58
3. Utilities (Total service revenue x 10%) 34 118
4, Other“expenses (Totallservice revenue x 15%)  'f51 ' 177
Total 233 472




9.3

Budget planning

Since the Center 1s expected to be controlled under BPPI, most of the

costs necessary for the maintenance and the operation of the Center are

borne out of the government budget as a routine budget and a project

budget,

'On the other hand, for revenue, except for actual costs charged to

clients such as material costs, all of it is turned to the government

account,

It is éxpected that the revenue of the Center will be higher than the

maintenance/operation costs, although for some time just after the

establishment of the Center receipts from the government budget will

surpass the revenue,

The flow of the maintenance/operation costs and the revehue of the Genter

for 10 years from start of its operation is shown in Table 11,3-1.

Table 11.3-1 Flow of Expense and Revenue of the Center, 1992 - 2001
(Rp. million)
tem year 1992 | 1993| 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001

Routine &
Project Budget 2,109 1 _36 1,402 11,121 694 | 725 | 742 763 | 7891 B20
Operating Exvenses| 2,109 1,836 | 1,402 1;121 8694 725 742 763 789 | 820
{Personnel) (1,846)(1,5400(1,080)t (774)| (318)} (318)] (318)| (318) (318} (318)
{(Maintenance) (149) (149) (149) (149) (149)) (149)] (149)] (149)] (149) (149)
(Others) (114 (147) (173) C198) (227)[ (258){ (275)( (296)] (322} (353)
Service Revenue 339 449 525 608 | 698 | 797 | 869 | 955 {1,076 (1,177
{Tests & Ins) (145) (217 (254)] (298) (349)| (410)) (482)| (568) (689) (790)
(T/A, TR) {116} (138) (162) (185)| (209)| (231); (231) (231)] (231) (231)
(R & D) (78) {(94) (109)] (125} €140)| (156)| (156)| (156)| (156} (156)

Excluding depreciation costs of buildings, machines and facilitles
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CHAPTER 10 STUDY OF ALTERNATIVE PLANS

10.1 QOverview

In Chapter 8, 1t was proposged that a new cehter:should be established in
JABOTABEK., . The followlng 3 alternative plans, which focus on the
reinforcement of the exlsting central and regional iIndustrial research
and_development 1abofatories administered under the BPPI of MOI, were
proposed in this-chapter and studied in comparison with the original

plan.

Original Plan : Establishment of the Center in JABOTABEK, which
was proposed in Chapter 8

Alternative Plan: I ; Expansion and replacement of obsolete facilities

_of MIDC and B4T

Alternative Plan I' : Expanslon of 3 BPPI regional industrial research
and develqpment laboratories located 1n Semarang,
Surabaya, and Medan, in addition to expanslon and

_ N _ replacement of obsolete facilities of MIDG and B4T

Alternative Plan II : Establishment of the Center in JABOTABEK, in
addition to replacement of obgolete facilities of
B4T and expanslon of 3 regional industrial
research and development laboratories in

Semarang, Surabaya and Medan,

Alternative plan 1' Is to expand 3 BPPI regional laboratories in
addigion to alternatlve plan I. Alternative plan iI is to replace
obsolete facilities of BAT and to expand 3 BPPI regional laboratories
in gddition to the originél plan, The following fable shows the
difference of each plan. '

The Center | MIDG/B4T | o TeBlondl
Original plan ©0
Alternative plan I ' ©O0
Alternative plan 15 ' 0 O
"~ Alternative plan II C®0 e O

© : New facilities for new functions
O Expansion and/or replacement of obsoleter facilities for

existing functlions



10,2 Outline of the Expansion and Replacement Plans of.Faciliﬁies
(1) Alternative Plan I

This plan alms to expand and replace faeilities of'thé MIDC and
B4AT. In order to -achieve the aims'of-thg‘delepidn:prbgram_of
{ndustrial products promoted by the Indonesiaﬁ"GovernmEnt; some new
facilities are pfoposed to be installed in the neﬁ'cenfér;“ZOut_of_
these new facilities, these which are not‘pfesently,qwned'by'both
-MIDG and B4T should be newly installed and some.obsolete=facilities

must be replacéd with new ones. Details are summarized below:

1) Facllities to be expanded

(1) MIDG
Installation of new forging facility
Installation of new. planting facility
Expansion of casting facility
Expansion of heat treatment facility

9® OO0

Expansion of’sheetWorking, pressworking and welding
facilitles {plate bending machines, etc.)

®

Expansion of machining facility (CNC machining
center, ete.)
(i1) B4T _ _

(D Installation of new testing and measuring facilities

necesgary for forging, plating and casting

2) Facilitiés to be replaced
Facilities in the BAT have been used for more than 30 years and
have deteriorated. :Facilities that would affect future demand
should be replaced with new ones, Table 9.3-1 indicates
details of facilitles to be replaced. '

3) Buildings _ _
Since there is not enough space fbr_installingrfacilities‘in
the existing ﬁuildings after expansion of facilitigs.acéqrding
to 1) above, the construction of the following new buildings
for the expanded facilitiesrwould be needed:. o
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(2)

(1)
(11)
(111)

{iv)

One bullding for forging shop 18 m x 24-m

One bullding for plating!héat treatment shop 24 m x 36 m

One bullding for casting shop _ 16 m x 35 m
One bullding for sheetworking, welding,
preasvworking and machining shops S mx24m

4) Apprbximate cost estimate for the implemehtation of Alternative

Plan I

_Investment costs necessary for the implementation of

Alternative Plan I are approximately estimated below:

(Unit: Rp. million)

Cost for expansion of facilities 11,836
(for MIDG) (9,853)
(for B4T) _ : : {1,983)

Cost for replacement of facilities 383

Cost for expansion of buildings 3,900

Total about 16,120

5) Problems

(1

(1)

There is not enough space to construct new buildings
within the site of both MIDC and B4T, and there is no
space to install new facilities and expand in the
existing buildings.

Service ratio to total needs in Indonesia is low, since
service activitles provided by the existing institutions
would not sufficiently cover JABOTABEK, where there is
high demand for technical services,

“Alternative Plan 1!

This plan is to expand and replace the existing facilities in

regional laboratories in Medan, Surabaya and Semarang in addition

to the expansion and replacement plans of MIDC and B4T, which are

proposed in Alternative Plan I,



1) Pacilities to be expanded

2) . .
~Qut of the facilities presently 6wned by each regional

3)

{1) Material testing facilities;(test'piece processing
machines, dimensional measuring equipment; etc.) which
are on the same level as that owned by BQT should he
installed ‘in each reglonal laboratory.-

(11> Tnstallation of new audio visual facility

(111) ALL R & D shquld ‘be conducted by MIDG, and high level
tests and tests requiring a lonz time (éoffdéion test,
etc.), should be conducted by B4AT through adch regional
center. Thérefore, facilities necessary for such tests

should not be installed in each regional laboratory.
Facilities to be replaced

laboratory, those that have been used for more than 30 years

and have deteriorated should be replaced with hew ones.

Approximate cost estimate for the implementation of Altermative
Plan I
Investment costs necessary for the implementation of

Alternative Plan I' are roughly estimated below:

_ _ (Unit: Rp. million)
Gost for expaﬁsicn of facilities 13,360

for MIDC . {9,853)

for B4T : L _ (1,983)

for regional laboratories (1,524)
Cost for replacement of facilities 383

for B4T . (383)
Cost for expansion of buildings 3,900 + o

for MIDC , (3,900)

for regional laboratories ) ) o

Total ' ‘about 17,640 + «
Cost for replacement of facilities in each reglonal laboratory

is not included in the above estimation bécause detailed data

on the existing facilities are not available,
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~4). Problems:
(1) ‘There is not enough space to construct new buildings
" within the site of MIDC and BAT,

{i1) Service ratio to total needs in Indonesia s low, since
the plan would not provide JABOTABEK, where there is
high demand for technical services, with sufficient

- gservice activities, :

{iii) It is difficult to secure technical advisers for the
) regional laboratories.
(iv) Cost for maintenance and operation of regional

laboratories would be great.

{3) Alternative Plan II _
This plan is to establigh the Center in JABOTABEK area (original
plan), replace facilities in B4T, and expand and replace facllities

in regional laboratories located in Medan, Surabaya and Semarang.

1) Pacilities to be newly constructed in the regional laboratories
in Medan, Surabaya and Semarang
(1) Haterial teéting'facilities {test piece processing
machines, dimensional measuring equipment, etc.) which
are 6n the same level as that owned by B4T should be
o installed in each regional laboratory.
(i1) Installation of new audio visual facility
(1ii) All R & D should be conducted hy MIDC, and high level
tests and tests requiring a long time (corrosion test,
etc.), should be conducted by BAT through each reglonal
laboratory. Therefore, facilities necessary for such
tests should not be installed in each regional

laboratory.

2} TFacilities to be replaced
(1) Deteriorated facilities owned by B4T should be replaced
with new ones in the same manner as Alternative Plans I
and I'
(i1) Out of the facilities presently owned by each regional
laboratory, those which have been used for more than 30
years and have deteriorated should be replaced with new

ones.,
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3) Approximate cost estimate for implementation of. Alternative
Plan 11 - o ' . -
Costs-for.the'implementation of -Alternative Plan]II;eXCEpt_for
cost for replacemenﬁ df-facilities in eachﬁregipnhi laboratory

.are estimated below:

(Unit: Rp. million)

.

Cost for expansion of facilities ., - 35,054
for the Genter C o {33,530)
for regional laboratories - C (1,524)
Cost for replacement of facilitles : . 383
for B4T ' (383)
Cost for buildings expanded ' 22,840 4+ «
for the Center o (22,840}
- for regional laboratories . T
Total ' ' aboutTSS;ZBD + o

4) Problems

(1) Investment costs are substantial.

(i1) 1t is difficult to secure technical advisers for the
reg{onal laboratories.
(1i1) Cost for maintenance and operation of regional

laboratories would be great.



-Table 9.3-1 Facilities to be Replaced in BAT
el sautmmen IS0y | gortet o
1 Saw machine ‘Carl Schleper 1 1955
"2 Uhivéfsal testing machine Amslar 50ton Capa 1 1912
-3 | Universal testing machine Amslar zbton Capa | 1 1812
4 | Universal testing machine g:gzuder Ston i 1912
5 ] Wire torsion testing machine 6Kgm Capa 1 1912
6 irY recorder complete electrie| Torse Type 1 1917
extensometer P x Y11
7 | Calibration qués é’;;iar 60-300ton | 1955
s | Proving ring ‘2“33*:'0‘532,2: 300 - 4 4 1951
9 Preasure gauge tester Amslar 300atm 1 1951
10 | Colorimeter Janke-Kunkal 1 1912
11 Viécometéf ' .gggz;—Kuecht 1 1912
12 | Electric multiple furnace Heimann Co. 1 1912
13 | Penetrometer Inventum 1 1912
14 | Refractometer ABBO 1 1912
15 | Tri roll mill & hall mill NYE Res D75 1 1912
16 | Microscope Phillips 1 1912
17 | Lathe machine Atlas 3 1951
18 | Scrape machine Atlas 1 1951
19 Karl Frank 1l 1951

Planer impact tester




10.3 Estimation.of'Sexviée Ratios of Each Alternative Plan to the Aggregate
Demand of Technical Services in Indoneaia '

The degree of coverage of the servlices of the original plan and the 3
alternative plans were estimateéd to conaider how each piéﬁiwéhldf°j
contribute to the devélopmentrof:métalwdrkingjiﬁdﬁst#igs in IndogéSia;
Thé degree of coverage, 6r thé service'ratios, of eaéhrplan o#erhthe
total poténtial needs for test and inspeetion services in Indonésid, was
caleulated as follows, assuming the total potential needs in Indonesia
to be 100: ' ' '

Table 9.3-2 Service Ratios of Each Alternative Plan.
to the Aggregate Demand

1890 1995 | 2000
Total potential needs for
~ tests and inspections . 100 100 - 7100
Original Plan 84 89 89
Alternative Plan I _ 41 39 40
Alternative Plan I’ : E - 56 50 - 51
Alternatlve Plan II . ' 99 99 93

The contribution of each plan to the development of metalworking.
Industries in Indonesia sﬁould be measured not only by how mu:h it
satisfies test and inspection needs but also how much 1t provides R&D,
training and technical assistance and other technical services. The
above service ratlos are, however, considered to correspond to those

needs asg well as to test and inspection needs.



10.4 Result of the Study

Gomparison between the original plan and the three alternative plans was
made from 3 points: (1) content of each plan, (2) serviece cover ratio
to the total potential needs of test and inspection in Indonesia, and
(3) investment ecost. The result of the study was summarized in Table
9.3-3.

As shown in Table 8,3-3, Alternative Plan II ig the most preferable
considering the service ratio of tests and inspections. Judging from
both investment cost and the service ratio togetﬁer, however, the
original plan, ﬁhich proposes a new center to be established in
JABOTABEK, is more advantageous than the other 3 alternative plans. As
a result, under the present condition, where monetary constraint is put
on the investment cost, the original plan is regarded as the most
feésible, while in the long run, it is recommended to congider
Alternative Plan IX.
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CHAPTER 11 PROJECT EVALUATION

11.1 Framework for Project Evaluation

(1) - General

(2)

Project evaluation has been conducted making use of the results of
ecalculation of Financial Internal Rate of Return (FIRR) and
Economi¢ Internal Rate of Return (EIRR) of the Center.

Major cbjettive of the project is to support the modernization of

the metalworking industry in Indonesia from technical aspects, in

which the indirect and intangible benefits are considered to be
much larger than the direct and tangible benefits. Accordingly,
the FIRR or the EIRR, which are calculated based on the direct and
tangible benefits, are not the decisive but rather one of the

indicative figures for evalupation.

The major assumptions posed on both financial and economic

evaluations are as follows:

" Project life : 10 years after the completion of
construction and installation works
Base year : 1988
Prices : : 1988 constanf prices

GConstruction period: From 1989 to 1991
Start of operation : 1992 )
Residual value : 66.7% for bulldings and fixtures 10% for

machinery and equipment
Framework for financial evaluation
Financial evaluation has been conducted based both on the financial

revenue flow consisting of (1) test & inspection service revenue,

(2) technical assistance and training service revenue and (3) R & D



service revenue and on the financial cost flow consisting of (1)'éapita1
investment costs of land, buildings, machinery & eqﬁipment, and (2)

maintenance and operating expenses of the Center.

From the proposal of the Cénterias one of the governmental organizationé
under the control of BPPI, the financial evaluation has been conducted
dividing into following 4 cases. '

Case I : All of the cépital investment costs of land, buildings,
~machinery and equipment and all of the maintenance and

operating expenses of the Center are borme by the Center,

Case II : The investment costs for land and buildings are borne by
the Central government, and the investment costs for
machinery and equipment and all of the maintenance and

operating expenses are borne by the-Cehter.

Gase 1II: The investment cogts for land and buildings and the
operating expenditure for foreign experts are borne either
by the Central government or by an. overseas international .
orpganization, and the investment costs for_mabhinery &
equipment and the maintenance and operating costs
excluding those for foreign experts are borne by the

- Genter,

Case IV : All of the investment costs for land, buildings and
machinery & equlpment and the operating costs for forelgn
experts are borne by either by the Central government or
by an overseas international organizations, and only the
operating costs except for those for foreign experts are

borne by the Center,

As for the price escalation malnly of operating expenses due to
inflation in Indonesia, the service revenue fees are supposed to be
increased in accordance with the increase of ekpenses, and the financial
effect of the inflation is very small. Thus, the financial evaluations

are all conducted at 1988 constant prices.



(3

Framework for economic evaluation

Economic5EValuation.has been conducted by comparing the cost and
benefit flow of the project in economlc prices, Only directly
tangible benefits are counted as economic benefits., In practice,
the. economic benefits afe measured by converting financlal service
revenue inte thét of econohic'prices. The economic costs are
meésured.from financlal capital investment and operating costs by
subtracting such transfer items as import duty or income tax or by

applying shadow pricing for the costs of simple laborers,

11.2 Project Cost

(1)

(2)

Investment cost

The financial costs are divided into foreign and local portions.
In the foreign portion, transportation costs, import duties and
value added tax are taken into consideration in addition to CIF

prices,

For the calculation of the economic costs; such transfer costs as

import du;ies or value added tax are excluded. The present foreign
exchange rate in Indonesia 1s congidered to reflect the current
market values, and no shadow pricing for foreign exchange is
applied. Although there aré no reliable data available, the
unemployment rate in the DKI Jakarta areas 1s considered to be
rather high, Accordingly, a 50% of shadow rate is applied for the

unskilled labor costs.

The investment costs thus caleculated are summarized and shewn in

Table 12,2-1,
Maintenance and Operation Costs

The maintenance and operation costs of the new Center in financial

prices are divided between the forelgn and local portion.



For the calculation of the economle dasts, such transfer éosts.as
import duties and value added tax on imported raw materials and
'épare'parts are excluded. - In additioh,'thé peraonal. income tax
portion of the personnel expenses'among_operatioﬁicost items is
excluded as transfer costs. Flow of the employment cost in
economic prices is shovn in Table 12,1«3;¢;The annual maintenance

cost in economic prices is shown in Table 12.2-4,.

The fesults_bf the estimated flow of the maintenance énd-operation

coats are summarized and shown in Table 12.2-5,

Table 12.2-1 The Investment Costs of the Project
(Unit: Rp. million)

Financial Cost - . - Economic
Foreign Loeal Iotal_ Gost
(1) Land acquisition =~ | o | 1,071 1,071 | 1,071
(2) Civil & bullding 5,273 | 13,096 | 18,369 | 15,979
(3) Machinery & equipment | 28,150 | 273 | 28,423 | 15,691
Sub_total 33,423 | 14,440 | 47,863 | 36,741
(4) Engineering fee 2,146 1,337 " 3,483
(5) Contingencies 3,557 | 1,471 | 5,028
'~ Total 39,126 | 17,248 | 56,374 | 36,741

Note: Out of 1oca1 costs 1n financial prices, a 11.5% is’
- estimated as unskilled labor costa.

—97—



11.3

Project Revenue
(1) Test and inspection service revenue.

- The financial revenue from test and inspection services of the

Center is estimated and shown in Table 11.1-1. The service

charge rates used for the above calculation is those currently

- applied by B4T. However, those charge rates are not correctly

reflecting the real market value because of the Governmental
support through budget to B4T. Further, there ‘are many metal
parts Imported, for which the test and'inspection services of the
overseas organizations are used. From the above reasons, the
test and inspection charge rates used in the Japanese public
service orgaﬁiZations are used as an approach to estimate the
economic service charge rates., In order to put the economic
evaluation results to the safety side, the lowest service charge
rate amohg 3 representative public inspection service
organiéatibns in Japan is taken as an economic rate for each item
of the'inspection services., Tor those inspection items for which
service chatge'rates are not availlable in the Japanese
organizations, they are estimated from the rates applied for the

similar types of inspection services.

The flow of test and inspection service revenue in economic
prices during the peried from 1992-2001 1s shown in Table 12.3-1.
(For the test and inspection revenue in financial prices, refer
to Table 11.1-1.)



(2) Technlcal assistance, training and R & D servige revenue ..

The financial revenue from Techhical Assistance, Training and R &
D services of the Center is shown in Table 11.1-2, The unit
ser#iée éharge rates applied for above cgiculétion are the
currernt charge rates at MIDGVfor similar'sefvices'in Indonesia,

--As in the case 6{ test and inspection 59r§1ce éharges, these

_rates could not be considered to reflect the actual market value
for the services, because they.are'decided-politicéily in.
consideration of the nature of MIDC as a Governmental

orgénization. Further, from the nature of the.seiviées that the
types and levels of services are,a;l,different.among programs, it
is also very'difficult.to estimate the -.economic charge rates
internationally acceptable. Accordingly, for the,estimation of
the econbmic unit charge rateas for the services, -the. current
service charges at MIDC are used with modification using the
Governmental support rate of 137% in 1986/$7.-

-The results of estimates of the revenue for Technical Assistance,
Training and R & D services of the Center during the period from
1992 to 2001 in ecconomic ﬁ;icés are summarized and shown in Table
12.3-2, (For the financial service revenue flowa for Technieal

Asgistance, raining and R & D, refer to Table 11.1—2.).
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11.4 Financial Evaluation

Table 12.4-2, Table 12.4-3, Table 12.4-4 and Table 12.4-5 show the
. financial cost and revenue flows and the results of financial

evaluation, respectively,

The financial viabillty of the Qroject was tested making use of the
conventional criteria of FIRR (Financial Internal Rate of Return), and
both B-C (Net present value Benefit minus Cost) and B/C ratio (Benefit
and GCost Ratio) at two discount rates of 5% and 10%,.

Table 12,.4-1 _Summa;y of Economie Evaluation

Discounted at 5% Discounted at 10%
Financial . .

IRR B-C B/G B-G B/C

{(#) (Rp.million)| (%) {(Rp.million) | (%)

Case I minus -43,577 0.10 -40,981 0.07
Case II minus -32,558 0.13 -28,131 0.10
Case III minus -27,293 0.15 -24,484 0.11
‘Case IV - 9.28 ) 135 1.03 -15 0.99

The major findings derived from the above evaluation results are briefly

summarized as follows:

(1)- Judging from the FIRR, the project becomes financially viable only
in Case IV.

{2) Ekcluding the capital investment costs, the financial service
. revenue 1s expected to exceed the maintenance and coperating costs
after 5 years from the start of operation of the Center in all of 4

Cases.

(3) The cost burden of foreign experts is extraordinary high in
operating expenses. Thus, it is highly desired to receive some form
of external assistance in this cost item, or to achieve the

technical transfer from foreign to local experts as soon as possible.
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(4) 1In Gase IV, In which all of capital expenditures and the costs of.

forelgn ekperts are agsisted either by the céntral'government or by

an overseas international:organizatioh, the FIRRZreach as high as

9.3%. This rate is jhdged to assure rather healthy operatidn-of.

the Center as one of the governmental technical support:

organizations for the industry.

Table 12.4-2 Financial Cost'andeeveﬁue Flows and the Results - -
of Financial Evaluation - Case L

{Unit: Rp. million)
Year Cost | Service'reveﬁue ' Cash
Investment | Operation|{ Total | Test & Ins.| Tech.service | Total flow_
1989 -2,116 -2,116 -2,116|
1990 -6,421 -6,421 -6,421
1991 | -47,837 _ 1~47,837 _ ~-47,837
1992 ' ~2,109 ~2,109 146 194 340 -1,769
1993 —1,336 -1,836 217 232 449 | -1,387
1994 1,402 | -1,402 254 271 525 -877
1995 -1,121 | -1,121 298 310 608 -513
1996 ~694 ~694 349 348 697 | 3
1997 -725 ~725 410 387 797 72
1998 ~742 —742 482 387 869 127
1999 ~763 -763 568 - .387 955. 192
2000 -789 —~789 669 387 1,056 267
2001 | +16,1507°}  —s20 | 15,339 790 387 | 1,177] 16,516
FIRR B-C , B/C
FIRR = Minus At 5% = -Rp. 43,577 million At 5% = 0.098
At 10% = -Rp. 40,981 million At 10% = 0,071
Notes: 1> Resldual value for land (Rp. 1,071 million) buildings (Rp.

12,246 million) and machinery (Rp. 2,842 million)
2> See Table 11.4-7 for details of the flow of service revenue.
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Table 12.4-3 'Finéncial'cost and Revenue Flows and the Results
of Findncial Evaluation - Case II

Note: 1> Residual value of machinery

—104 —

(Unit; Rp. million)
Year : Cést _ Service revenue Cash
' Investment] Operation| Total | Test & Ins.} Tech.service | Total | flow
1982 _ 0 0 0
1990} -3,333 -3,333 -3,333
1991 -29,997 ~29,997 ~29,997
1992 ' -2,109 -2,109 146 194 340 -1,769
'1993 © 1,836 '—1,836 217 232 449 -1,387
1994 -~1,402 | -1,402 254 271 525 ~877
1995 -i,121 -1,121 298 310 608 ~513
1996 —694 -694 349 348 697 3
1997 ~725 =725 410 387 797 72
1998 -742 -742 _ 482 387 869 127
1929 -763 -763 568 387 955 192
2000 ~789 -789 669 387 1,056 267
2001 +2,3421’ -820 2,022 790 387 1,177 3,199
FIRR B-C : . B/G
FIRR = Minus At 5% = -Rp. 32,558 million At 5% = 0.127
At 10% = ~Rp. 28,131 million At 10% = 0,100



Table 12.4-4 Financial Cost and Revenue Flows and the Results
of 'Financial Evaluation - Cage III .

'(Unit: Rp, million)

Year -Cost | Sgryicé revenue . Cash.

Investment { Operation| Total ‘ | Test & Ins.| Tech.service | Total | flow
1989 0 0 ’ -0
1990{ -3,333 ~3,333 3,333
1991 -29,997 ~29,997 o | -29,997
1992 577 577 146 194 340 | 237
1993 -610 -610 217 232 449 ~161
1994 -636 ~636 254 271 525 | . --111
1995 -661 ~661 298 310 608 ~53
1996 . 694 -694 349 348 - 697 -3
1997 ~725 ~725 410 387 7971 .72
1998 ~742 -742 . 482 387 869 127
1999 763 ~763 568 387 955 192
2000 ~789 ~789 669 387 | 1,056 . 267
2001 | - 42,8421 -820 2,022 - 790 387 1,177 - 3,199

FIRR B-C ' o B/C
FIRR = Minus At 5% = ~Rp. 27,293 million At 5% = 0.148
At 10% = ~Rp. 24,484 million At 10% =

Note:

1> Residual value of machinery

~105—
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Table 12.4-5 Financial Cost and Revenue Flows and the Results
of Financial Evaluation - Case IV

(Unit: Rp. million)
Yoar ' Cost Service revenue Cash
| Investment | Operation| Total | Test & Ins.| Tech.service | Total | flow
1989 0 0
1990 0 0
1991 _ 0 0
1992 577 577 146 194 340 237
1993 ~610 -610 217 232 449 -161
1994 -636 -636 254 271 525 -111
1995 -661 -661 298 310 608 53
1996 -694 -694 349 348 697 3
1997 _725 -725 410 387 797 72
1998 -742 ~742 482 387 869 127
1999 ~763 -763 568 387 955 192
2000 ~789 ~789 669 387 1,056 267
2001 -820 -820 790 387 1,177 357
FIRR B-C : B/C
FIRR = 9.28 % At 5% = Rp. 135.0 million At 5% = 1.029
At 10% = -Rp. 15.0 million At 10% = 0.995
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11.5 Economie Bvaluation :

" The details of the.economic cost and beneflt Fflows and the'reeults of

economic evaluation are shown in Table 12,5-1, in which the FIRR is

calenlated as '1.88%. This level of EIRR-ie.considered,satiefectoryZae

this type of project.

As the indirect benefits which are expected from the project and not |

counted in the benefit counting in economic evaluation, there are

following items:

(1) Inorease of employment opportunities

Reviewing the employment-etructure-of'IndOneeie,.717‘of workers:eete:

employed in agriculture sector, 5% in industry sector and 21% in :i'

service sector in 1965, while they were shifted to 57/, 13% and BZA

(2)

respectively, In 1985. In REPELITA IV, the creation of 1,864, 000 j
new workers per year is expected during the plan perlod, for which
the creation of employment opportunitiee in.industrial,seetor is
most highly expected due to its growth potential In industrial
sector, the metalworking industry is one of the core sectors, as
REPELITA 1V elearly states "the metalworking induetry and machine
industry are the important industries for the expansion of
productive employment in the industrial sector," Because the major
aim of the project is to support the metalworking industry in basic
technology development and to assist the linkage-type of small-scale
firms to establish a firm linkage with assembly-type of large-scale
firms, this project 1s expected to contribute.largely to the
expansion of employment opportunities by fostéring highly labor
absorptive linkage-type of firms.

Saving of forelgn exXchange
REPELITA IV aims at the increasze of forelgn exchange reserves by
achieving higher annual increaze rate of exports (annual average of

10%) than imports (annual average of 7.7%). Since the proposed
project is the import-substitution program of metal parts, which
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(3)

could be achieved through the development of basic technology of
local metdlworking industfy, the effect of savings of foreign

-'exchange is expected to be high,

The development of metalworking technology would further contribute

.larggly to the Increase of foreign exchange earning capabilities In

the long~term bases through the start of domestic production of
capitai goods or through the development of international competitive

power of Indonesian industrial products in general.

Influence of economic development in general

'Repelita IV tries to enforce an economic policy in which an active

-participation of private sector is expected for economic development

of Indonesia. In the policy, particular emphasis is placed on the
develapment of small—scale of local firms which places the majority
share of industrial establishment.

This project primarily aims at the development of these small-scale
of firms &S modernized medium-sized firms by acquiring higher
techﬁologf and by achieving established'relationship with assembly
type of firms.

From ﬁhé above, the implementation of the Project is expected to give

a strong influence on the economic development of Indonesia based on

‘the active participation of private sector,
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Table 12,5-1 Fconomic Cost and Benefit Flows. and the Results
of Econqmic Evaluation

. (Unit: Rp. million)

Year Cost Benefit - _ Cash
' Investment | Operation| Total | Test & Ins.| Tech.service | Total| flow
1989 | -1,071 1 -1,070 -1,071
1990] -3,567 ~3,567 -3,567
1991 | -32,103 ~32,103 232,103
1992 -1,601 | -1,601 903 556 1,459 ~142
1993 -1,422 | -1,422 1,455 667 2,122 700
1994 ~1,130 | -1,130 1,718 778 2,496 | 1,366
1995 944 944 | 2,030 889 {2,919 1,975
1996 ~658 658 2,402 1,000 3,402 2,744
1997 -689 -689 2,843 1,111 | 3,954{ 3,265
1998 -706 ~706 3,369 1,112 4,481 3,775
1999 -127 ~727 3,999 i 1,112 5,111 4,384
2000 -753 ~753 4,755 1,112 5,867] 5,114
2001 +13,693% ~784 | 12,909 5,669 1,112 6,781 19,690
EIRR B-C B/C
EIRR = 1.88 % At 5% = —Rp. 7,000 million At 5% = 0.78
At 10% = ~-Rp. 12,929 million At 10% = 0.55
Note: 1> Residual value of land (Rp. 1,071 million}, buildings (Rp.

10,653 miliion) and machinery (Rp. 1,969 milllon)
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(1)

(2)

(3)

(4)

(5)

(6)

(7)

CHAPTER 12 CONCLUSIONS AND RECOMMENDATION

It is recommended that the Center be established, aiming to contribute to
the modernization and the enhancement of the technological level, with
speqific emphasis on the improvement of gquality, of the metalworking
industries.

The Center 1='propo§ed to have the following functions.
1) testing and jinspection
2) technical assistance and training

3) research and development

The initial investment in the machinery and equipment would be made,
based on the priority orders in consideration of costs and benefits.
However, the Center should be so designed as to have space to allow for

future expansion,

The location of the Center is recommended to be in the JABOTABEK area, iIn
consideration of the estimation of the demands of different areas for the
services provided by the Center as well as of the location and service

area of the existiﬁg similar institutions.

It is proposed that the Center be an organization belonging to BPPI as
BAT and MIDC are. This is because the functions of the Center are
gxpected to contribute to the extension and complilimentation of B4T and
MIDC, so that the adequate exchange of Iinformation and personnel would be

readily secured among the relevant institutions,

Baéed on the results of the financial analysis, it is recommended that
the initial investment for financing the costs of the land, the bullding,
the machinery and equipment, and the persomnel costs of the foreign
experts be provided either by the Indonesian Government or by overseas

aid.

The results of the economic analysis also support the necessity for the

urgent establishment of the Center.
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