
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


r I Foundry TechnolOCJY lntemational 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' . 

/7-6/3 

MODERNISATION OF FOUNDRY INDUSTRY 
REPUBLIC OF INDONESIA 

DP/INS/88/019 

PREPARATORY ASSISTANCE STUDY 
UNIDO CONTRACT NO 88/106 

MAY 1989 

Founclry Technology lnternatlonal 
Ashmore House, Stockton-on-Tees, Cleveland, 

England. TS18 3RE 

Tel: (0642) 602221 Telex: 587151 Fax: 671638 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Foundry Technology International 

.. 

MOPERNISATION OF FOUNDRY INDUSTRY 
REPUBLIC OF INDONESIA 

DP/INS/88/019 

PREPARATORY ASSISTANCE STUDY 
UNIDO CONTRACT NO 88/106 

MAY 1989 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1933Y 
" 

PREPARATORY ASSISTANCE STUDY 

MODERNIZATION OP FOUNDRY INDUSTRY 
INDONESIA 

INS/88/019 

PINAL REPORT 

BY 

PETER LAMB 
DEREK WATSON 
JAMES WELSH 

FOUNDRY ' MANAGEMENT EXPERTS 

Restricted 
May 1989 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

'!he GoVernaent of Indonesia has laid great 911Phasis on industrialisation 

1n the country and the eng~neering sector has been given high priority 

for developaent both in the public end private sectors. Priority bas 

been given to the prClllC>tion of local aanufacture of industrial 

.. chinery. llOSt of this equipment incorporates foundry products and 

therefore the foundry industry 1s an essential infrastructural a.ponent 

for the developaent of the engineering sector. Its existance peraits 

this sector to operate with a great flexibility 1n the response to design 

changes and the introduction and develOp11ent of products. '!he absence 

of a proper foundry industry will therefore clearly inhibit the growth of 

this sector. 

'!here are approxiaately 130 foundries within Indonesian of varying sizes 

with a licenced capacity of 98,000 tonnes per year. current output is 

approximately 50,000 tonnes per year of which 92' is produced by the 

privat~ sector. It is ~stimated that this production is only a third of 

the country's casting requirement and that the locally .. de castings are 

of low complexity and poor quality with 75\ of indeterminate 

specification. 

There has been considerable investment in llOdern equipment but aany 

installations are unbalanced and the skills and technical knowledge to 

use this plant, equipment and processors is poorly understood. 

PUrthermore. the lack of good financial and general management practices 

leaves the industry in a precarious position. Poor quality and liaited 

reverse engineering skills have greatly restricted the penetration of a 

growing casting .. rket. 

Lack of .. rket information on which to properly assesscapital investment 

has often resulted in inappropriate installation of equipiliitnt which in 

turn has restricted the increase 1n output and the d4tVelopment of higher 

quality castings. 
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A aajor effort is required to produce an urgent solution to these 
problems in order to begin to answer the requirements of the consumers of 

cast products. 

'!be necessity to obtain a rapid and enduring solution and the nature of 

the problea, require that assistance be given directly to the foundries 

by providing 'hands-on' technical and aanageaent expertise. !be private 

sector (the aajor casting producer) has been chosen as the 1-ediate 

beneficiary of this assistance. '!be two aajor centres of Jakarta and 

surabaya, which account for some 65\ of casting production. have been 

selected and with~ each region those foundries which offer the best 

co.abination of installed capacity and technical and aanageaent ability 

have been chosen to participate in the project. 

At each centre a lead foundry has been selected which will have a 

resident team of three experts covering the disciplines of foundr1 and 

methods engineering. metallurgy and patterl"llaking. 

TWo additional experts will be provided. a Chief Technical Adviser for 

overall coor~ination. casting market development and the planning of an 

~stitutional framework to aid the ongoing illlprovement of the foundry 

industry an~ a Financial and Ranagement Expert to review and install new 

financial. cost and management systems. 

It is proposed that at the end of the two year project. soaae 8 to 12 

foundries. which are estimated to provide 40\ of the present castings 

production will have been brought into line with llOdern. internationally 

accepted operations. These plants will be aanufacturing 110re 

technically demanding products and will have the ability to develop 

further and to widen their activity in the aarket. 

' 1933Y 
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INTRODUCTION 

'!he Govenmient of Indonesia has accorded high priority to the 

4evelopaent of the engineering industry with a targetted annual 

growth rate of 11'. Priority is given to the prmotion of local 

unuf acture of •chinery and equipment .uch of which uses 

foundry products. Recent reports have shown that both casting 

quality and Ua{ted product range are a Mjor constraint on this 

develop11ent. It is ge~erally accepted that there is an urgent 

need to improve technology and upgrade skills in the foundry 

industry to assist penetration of a largely unsatisfied local 

market. Bilateral agreements have been already planned to 

assist the state-owned sector of the industry but 90St of the 

foundries are in the private sector and it is here that 

development assistance is llOSt needed. 

It has been proposed that a project of technical assistance to 

help the modernisation of the sector concentrates on a selected 

group of enterprises which are considered llOSt promising both 

from the view of managerial abilities and interest as well as 

the existence of minim\11 technological equipment to ensure 

satisfactory results. 

The study team, comprising of experts disciplined in foundry 

technology, Mrketing, financial and general 11anagement were 

charged with carrying out an audit of the existing levels of 

technology, operational skills, unagement practices, 

maintenance practices, and product assort .. nts. A selected 

nl.llber of foundries were chosen in the Jakarta and Surabaya 

industrial areas of Java in order to indentify the most 

prC111ising ~011Panies for the proposed direct technical 

assistance. one foundry in each location has been selected as 

a lead enterprise and will be the initial beneficiary of the 

assistance. 
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'rbese ccmpanies are required to cooperate in the retraining of 

skilled personnel and aanagement from other noainated foundries 

who will progressively through the project programae also 

receive siailar direct technical and lianagement assistance. 

!bis is a report covering this llOdernisation progr..-e and 

includes a work progrmmae and draft project dOCl.llent prepared 

with the assistance of the Ministry of Industry (Directorate 

General of Machinery and Basic lletals), the rourv.try Association 

and UNDP/UNIDO staff aembers. 

The terms of reference for this Preparatory Assistance Study are 

contained 1n Appendix l of the report. 

SELECTION OF FOUNDRIES 

on arrival in Jakarta a meeting was arranged by the "inistry of 

Industry and the Foundry Association at the officeE of the 

"inistry of Industry to discuss the team's schedule of visits. 

This meeting was attended by the Directorate General, 

Kr soeparno Prawiroadiredjo and the Director. Kr. Toyib. along 

with Mr. Narasimhan SIDFA-UNIDO and approximately 30 

representatives of foundries all being Association members. At 

this meeting a general prograaae of visits was discussed and 

outlined, with the Ministry and the Association recomnending the 

foundries to be visited. !bis infor11ation and schedule to be 

confirmed and finalised the following day at a meeting with the 

Poundry Association. 

A meeting was held at the Association chaired by Mr M. Bachtiar 

current Association Chairman. !be Ministry of Industry were 

representud and approximately twenty people rep1•senting 

Association Members. 
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At the meeting the list of Foudries to be visited was ccmpleted 

and a tilletable of these visits was drawn up. '!h4t visits 

originally were to be only in two !ocatiom: that of Jakarta and 

SUrabaya bl:t the Director of the llinistry of Industry and the 

Foundry association r~nded that visito; be ude to other 

areas to see a broader range of foundries and to give all of the 

Association llellbers an opportunity to have their individual 

foundries visited by the study teaa. 

'!he team a9ree4 and these visits were inclucled 1n the 

schedule. '!be extra locations agreed were Jogyakarta. Setlarang. 

Tegal and Bandung. Further visits were later scheduled to the 

Bandung Institute of Technology. the Metal Industries 

Development centre and the Politeknik Mekanik swiss. 

The visits were confinaed by the tne Association and the 

Ministry. however the Team requested that ~f possible it would 

like to visit ajditional Foundries while in the sural>aya Area. 

This eventually added four further Foundries to the schedule. 

The Team were given. by the Ministry of Industry. a copy of a 

draft report dated January 1989 containing basic foundry data 

collected by a team frcm the Technical co-operation-Federal 

Republik of Ger114nY and this report was us•d to cross check that 

the visits scheduled covered an acceptable percentage and range 

of the foundries in Java. Prem this report and subsequent 

visits. the team estillated that the foundries visited accounted 

for approxillately 60\ of the casting output of Indonesia. 

Ad~itional visits by the team included .. chine shops either as 

part of a foundry or independent. to · iew the range of .. chining 

facilities and review the q•Jality of castings after •chining 

A complete list of organisations and companies visited is 

contained in Appendix 2. 
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CUIRINT POUNDRY STATUS 

The foundries visited ranged from state OMned enterprises. 

joint-venture companies with a forei~ interest. private 

IPdonesian COll(>anies and cottage-type units. Facilities 

ranged from high pressure moulding 11.nes to simple hand 

moulding jdlbing shops. 'Ibis wide spectna of foundry types 

gave the study teu a full insight into both the structure and 

perfonunce of the foundry industry 1n Java. 

All aajor foundry operations were 1ncluGed and their cmbit1ed 

production accounted for more than 60\ of the total casting 

aanufacture. 

Although in a few instances llOdern tecbnology was being 

applied, 1n gen~ral the level of technical expertise was low 

with many foundries still employing techniques long since 

abandoned in the developed countries. This bas lead 

inevitably to the producti-:>n of poor quality castings of 

relatively simple complexity and with high rejection rates. 

This quality of casting is unsuitable for processing by modern 

machine tools and when combined with low grade cast iron 

severely limits any application in todays design of conslmter 

appliances or capital plant. 

In the larger output foundries. Mchanised machine moulding 

systems were producing products of good visual quality. 

However poor quality control, lillited .. tallurgical knowledge 

and foundry tecbnology were often resulting in high rejection 

rates. These factors were hindering the C01111ercial success of 

th~ operations and also lilliting the penetration of potential 

casting markets. 
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Labour intensive systems of production were observed which bad 

been introduced from neighbouring countries and were being 

sucessfully cpplied but the very nature of this high hUlllall 

involveaent results in lack of aanufacturing control which is 

unacceptable to llOdern international quality assurance systems. 

The technically llOSt advanced operatior.s were found to be 

those where either ongoing technical input was through an 

overseas joint venture partner or where •in-plant know-how" 

had been introduced frun ov!rseas in the early operation of 

the unit. Unfortunately it was apparent that little 

indigenous foundry develop11ent had occured in the past ten 

years to successfully upgrade the product range and casting 

market penetration within the country. 

The individual process operations of the foundries will now be 

considered with regard to the applied technology level. It 

must be emphasised that the practices and controls varied 

widely and the following observations are .. de in general and 

do not necessarily apply to every unit visited. PUrthermore 

it is felt that it would be inappropriate here to discuss the 

performance and conditions of individual foundries. The 

expert team were always concious of the importance of 

confidentiality since foun6ries are required to operate in a 

coauercially competative environment and disclosure of certain 

working practices and product information could be of benefit 

to other companies. 

A sunnary of the facilities and operating information of the 

foundries v1sited is given in Appendix 3. 
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3.1. Technology Level 

3.1.l. Patterrmaking 

J933Y, 

'!he art an··. skill of patternmaking has always been of Mjor 

iaportance 1n the industry, but with the development of 

llOdern sand practices, the quality, accuracy and design of 

patterns 1s now of parallOUJlt importance. 

High pressure moulding systems for repetition small casting 

production by the green sand process and the introduction of 

self hardening chemically bonded sand systems such as furan 

have made th~ precise dimensional accurancy and strong 

material construction of patterns essential for successful 

operation of the processes and equipment. Similarly modern 

coremaking machinery and gas harderning sand systems demand 

high quality coreboxes. 

2'part from the newly equiped st6te owned foundries little wood 

processing machinery existed to aid good patternmaking 

construction. The level of construction and pattern design 

was poor and even the availability of suitable band tools 

scarce. The necessary dimensional accurancy was in doubt as 

was the application of correct pattern tapers and contraction 

rates. VOod processing machines such as planers, 

tbicknessers, aillers and sanders are now essential to aeet 

the dillensional requirements of patterns for high grade 

components. 

Little use was aade of epoxy resin patterns as a cheap 

intermediate between wood and metal. The use of this 

aaterial is o~ particular interest due to the frequent demand 

for relativily short runs of components by the local 

manufacturing and assembly industry. Since expensive and 

aopni~ticated aachine tools for the aanufacture of .. tal 

patterns are not, extensively .,,ailable. the introduction of 

epoxy: pattern aa~ing techniques would be of aajor benefit. 
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Frequently the only suitable pattern equipllent seen in the 

foundries bad been illported. only at Metal Industries 

Develop11ent centre were acceptable techniques being applied 

but even there it ns evident that accuracy was a continuing 

probl-. 

The skills and tnc:.-bow for pattern aanufacture must be 

upgraded. Failure to do this will inevitably restrict any 

llOdernisation of the industry into advanced practices. 

Training of new operatives as well as retraining of existing 

patter1111akers au.st be given priority status. 

A new patter1111aking training facility bas recently been 

established at the POliteknik llekanik SWiss in Bar.dung and 

will produce ten people ~r year. 'ftlis will not be sufficient 

for the future needs of the industry and systematic retraining 

aust be established at foundry level along with a .. chinery 

installation prograaae. 

3.1.2. Moulding and coremaking 

1933Y 

The 110st frequently used moulding sand system was the 

clay-bonded or green sand process. This process was used, as 

is usual, for the mechanised .. chine llOUlding of ... 11 

repetitive cOllpOnents. However it was also used extea ... ively 

for the floor llOUlding of both ... 11 and llediwa sized parts. 

The larger foundries with outputs in the range 1~00 to 3000 

tonnes per annum e11ployed llOdern high pressure f laskless and 

jolt squeeze llOUlding lines. Bale products exhibited surface 

appearances acceptable to international standards but in 

achieving this reject rates of up to 18\ were reported. 

Larger coaaponents in grey iron were .anuf actured in t~e 

cmaent-sand process with 110llas1es as an accelerator. 
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In the case of st~l castings t!'le 002-process was 911Ployed. 

l'Uran type self-setting sand systems which are now most widely 

used for jobbing production in the developed countries. were 

used only on a aall scale for coremaking. 

!WO CClll(>letely integrated furan 110Ulding systt!llS with 

rec1 ... uon of the sand were observed in the state owned 
foundries but these were still only in the early stages of 

development or C01m1issioning and current production was 

insignificant. 

Shell core11aking was extensively used for repetition type 

castings. The specialist producers of pipe fittings were 

equiped with hot box coremaking machines and the jobbing 

foundries produced shell sand cores by hand with crudely 

heated core boxes. Locally manufactured resin coated sands 

were available and the producers. usually foundries. were seen 

to employ no testing equipment and doubts aust be made .:-s to 

resin quality and coating efficiency. Indonesia does have a 

major potential advantage in that good quality foundry sands 

are readily available. 

The iaportance of close control of all 110Ulding and coreaaking 

sand aixtures was obvoiusly not understood and frequently 

foundries did not even observe the basic requireaent of 

aeasuring the vol\lle& of sand and additives to the aixers. 

The small foundries did not even have aechanical sand aixers. 

Although sand testing equipment existed in some larger units. 

little evidence was observed of its use for ayst ... tic sand 

control. 
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llatchp1ate snap flask moulding was effectively used and was 

(>ftrticularly sucessful tlhen the flasks had been lllported. 

However when moulding eq"Jipment had been made locaHy. usually 

with crude location arrangements. high levels of defects and 

rejects occured. 

llo specialist 11aRUfacturer of foundry equipaent exists in 

Indonesia and the foundries tbellselves. frequently produce 

inferior copies of proprietory .. chines. SUperficial copying 

using inferior .. terials and sometllles a lack of understanding 

of the basic essentials of design. does not produce efficient 

equipaent and licensed production frcm well established 

equipment builders is a 110re effective solution. 

3.1.3. llelting 

1933Y 

Grey cast iron was extensively produced frcm sillple cold blast 

cupolas. The design and operation of these furnaces produced 

in llOSt cases. very low grade •tal. 

In the &:;.dller foundries, no understanding of the basic 

metallurgy existed and no •tal testing of any description 

was carried out. Besides the frequent gas and inclusion 

defects found in castings, the very low strength and 

inconsistent nature of the iron confined its use to only 

rudiaentory components. It has been estillated that '75\ of the 

grey iron castings producf'd are indetenainate in quality or 

grade of .. terial. 

The inefficient design of llOSt cupolas leads to high coke and 

energy usage and low tapping temperatures frequently result in 
' 

wastage of .. tal and defective castings. This efficiency, is 

further reduced by the need to r ... lt rejected castings which 

in sane instances were found to be in excess of 35\. 
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More encouraging was the recent general move by the larger 

foundries to electric induction furnaces for iron and steel. 

llUmerous units were seen and these will fora the basis for 

future advances 1n foundry technology and casting quality. 

!he induction furnace can provide frequent batch~s of 11alten 

aetal at controlled t.aperatures and of accurate 

composition. However to accomplish this, other essenti6.l 

control equipment is needed. Imlersion pyrometers end carbon 

equivalent aeters are a ainhm.a requireaent for grey iron 

production and a direct reading spectra.eter is necessary for 

the .ore deaanding 11aterials such as steel and its alloys. 

Too aany foundries were without this equipment. for exaaple, 

founories were producing steel castings without any analytical 

control or apparent aetallurgical knowledge. Observation of 

these operations would indicate that the components pro4uc:ed 

would not perform in a manner approaching that of illported 

11aterial. !here was a.~ almost complete lack of know-how in 

the production of steel castings. !his applies to aetal 

aelting and treataent, ladle and pouring practice as well as 

methods engineering and heat treataent. 

Generally, orderliness and cleanliness of the operating areas 

of the aelting furnaces was unsatisfactory. In particular 

storage and segregation of scrap and additives was poorly 

aanaged. Clean and uncontaainated charge .. terials for this 

type of furnace are essential since the final quality and 

composition of the metal is largely governed by the input 

quality of aaterials. 

Attention to cleaning and .. intenanc:e of ladles would 

significantly effect the occurance of drcws and inclusion 

defects. 

II I I 
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To Mite advances into the higher perfonlUlCe casting aarket. 

the industry aust adopt technic;ues for sucessfully and 

consistently producing higher grade and nodular cut irons. 

only in exceptional inst.nces were ~be necessary controls 

being applied to guarantee the end user perfocaance. safety 

critical ccmpc>nents will dwnd a level of testing higher than 

that DOii applied. for eX1111ple. testi ~ one sample per month is 

totally unaceptable. 

3.1.4. Finishing 

1933Y 

Adequate finishing of castings is an essential part of the 

process to produce acceptable components. '!he basic equipment 

for removal of sand and scale f rOll the casting surface such as 

shot blasting. was not often present. !his leads to poor 

inspection of the components since visual ex•ination is 

t.possible if there is sand or scale on the surface. 

Frequently castings were being aachined without sand removal 

resulting in excessive .. chine tool wear. poor surface finish 

and more illportant. rejects during and after aachining. '!'his 

regular abortive .. chining situation would normally be totally 

uncceptable to an efficient aachine shop facility. 

Heat treatment is another f bishing operation which is 

required for steel and aalleable iron cutings. Dubious 

temperature control and poorly designed furnaces were seen 

which aust frequently result in incorrect .. tallurgical 

structures. ISsential .. tallurgical knowledge appeared to be 

lacking even in foundries producing high grade aaterials. 

AlllOSt all beat treat .. nt furnaces seen were crudely 

aanuf actured and well below the levels of engineering design 

required to allow reasonably efficient and accurate 

te11P9rature control of the castings. 

• 
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3.1.5. Quality control 

1933Y 

At no foundry visited was a ca1Plete and integrated quality 

control system in operation. Syste11atic control of all 

processes and aaterials within the llOdern foundry is essential 

both to ainialse rejects and therefore production costs and to 

assure consistant quality to the user. 

such systeas are now fully accepted and applied by foundries 

in the developed countrie~. They are regularly subjected to 

audit by monitoring or third party inspection authorities and 

are increasingly becoming a prerequisite for ad.uission to even 

the bidders lists of many international engineering an4 

manufacturing companies. The International Standards 

organisation (ISO) and many individual countries publish 

standards which these systems llUSt satisfy. 

Inspection of the delivered castings or batch of castings is 

not in itself able to fully prove that the components aeet the 

specified standard. To do this would usually aean destruction 

of the casting, therefore •in process• control and stage 

inspectior is necessary to assure the user of the casting's 

integrity. The basis for such a systematic approach to 

quality assurance does not exist in the Indonesian foundry 

industry nor is it apparantly de11anded by local users. 

The essential elements can be briefly sumaarised as follows: 

casting Standards 

written work procedures 

Records and analysis of quality data 

lquipment for .. asurement and control 

Inspection procedures 
Independent quality .. nageaent responsibility 

certification of products 

custOMr Uasor) 

systeu audit ' 
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With the exception of saae measuring and control equipment. 

mst other elements of a quality systea were fc:uid not to 

exist or even the need identified. Vith the increasing 

legislation. world-wide. relating to product liability and 

c:onsWMr protection any cxmpany considering entering directly 

into the export aarket or supplying the Indonesian based 

international casting users mst in!Stall and aaintain an 

acceptable quality systea. 

Operational Skills 

There undouttedly exists within Indonesia a good level of 

skill and enthusiastic comaitment by aanual operatives. With 

correct training and incentive payment systems these 

attributes have been observed. on occasions. to be 

successfully harnessed and therefore llUSt be considered as a 

aajor •~'et which could be developed by the Industry. However 

due to lack of training. technology and frequently poor 

aanageaent techniques this 1s inefficiently 1;5ed. The 

problem is very evident in the case of patternuking. where 

good wood working skills can be observed but due to lack of 

equipment and poor training the pattern quality 1s frequently 

below standard. ·!his situation applies to a>st aanually 

skilled operators. 

This llUSt be accepted as a aajor problem and aainly attributed 

to the system of aanage11ent operating in aany companies. This 

will be dealt with later 1n section 3.3 of the report. 

Skills have also not developed due to the insular nature of 

companies and there is little evidence of any cross 110Ve11ent 

of technol09Y between companies by interchange of staff or 

technical COlllUDication. This bas created a stagnant level of 

technical skill within individual foundries and also in the 

country as a whole. The llOUld of this can be broken by 

intensive introduction of llOdern expert assistance. but 

cooperation between foundries in the industry llUSt be attained 

for any ongoing long ter11 advanc ... nt to be sustaine~. 
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3.3. llanagement Practices 

3.3.1. General llanagwnt 

1933Y 

Visits were aade to thirty foundries tlhich involved seeing a 

wide range of businesses with 4if f erent types of ownership. 

!hey includ~d private liaited C011p4nies (PT). f._ily c:ampanies 

(CV). public state owned C'Cl11P41lies and private joint venture 

a.panies. '!he activities of the companies visited also varied 

considerably as some were pure foundries supplying only to the 

clollestic aarket. SOiie were part of a group or larger 

organisation supplying totally in house. others supplied in 

house and to the de11estic aarket and a liaited nllllber were 

involved in exporting. 

Most ca11panies visited had the basis of a sillilar type of 

organisation with a President Director in control and a number 

of operational aanagers. '!he public sector companies had aany 

110re aanagers than the average private sector company and the 

small private sector c011panies were aainly run by the owner 

with working foremen rather than 1111nagers. 

At all establishments visited there was little evidence of a 

positive foundry aanagement structure and only in a few 

instances was there a specific person with relavent experience 

at a senior level responsible for the foundry operation. Ilene 

of the foundries visited had the professional technical 

management required to i!tprove quality. unufacture a wider 

range of castings, reduce rejects. and increase productivity. 

'!hey were also unable to UH new tecbnology for the development 

of new products to reduce illports or enter the export .. rket. 

llost companies were run on an autocratic basis rather than,vith 

a structured aanagement organisation, the result being an ' 

ineffective and weak .. nagement system. 
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!he syst• of 11anageaent in uny cases is based on a ·Top un• 

who is e:rpected to mow everything and have all the answers. 

This situation is unrealistic and does not allOlll for the 

development of good foundry and business practices or 11anageaent 

participation. develop11ent and success. Although this fora of 

unagement was ~ in uny of the foundries visited, future 

developaent and in acme cases survival, is dependent on adopting 

new unage11ent practices. PUrther. lt should be stressed that 

any senior unager that believes •he knows it a11• is hillself a 

poor unager. as a .. in principle of management. ls to ~elegate 

authority and responsibility thoughout the company's unagers. 

using their individual expertise. A new approach ls required 

in order that unagement has an open •ind with a positive 

approach to business control and future developments. 

companies were often reluctant to hold people, designated as 

senior aanagers, financially responsible, since this means 

giving 11e>re inforaation regardin9 ::he companies financial 

affairs to aiddle and senior management. Also it means having 

to actually control costs and perforaance and record. relevant 

inforaation for overall control and measurement. The procedures 

were lacking in aany of the companies visited. 

Formal organisation and allocation of responsibility to 

aanagement at all levels is essential to any companies success 

and future development. Management at all levels should be held 

accountable for the costs and perforllanCe of their designated 

area of responsibility. Bach area of cost and perforaance 

should be controlled to establish which .. ctors are profitable 

and which are not, to enable •Management• decisions to be aade 

as to what actions are necessary to correct and illprove the 

perforaance. This control would also help aanagers develop 

aanagement skills at all levels. to enable the C011Pany to be 
' 

aanaged and,controlled and llOVe forward in an organised and 

posit'ive .. nner. 
' 
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current organisation leaves a 11ajor gap in the development of 

•iddle ..nagement. an area crucial to any ec11pany's success. 

Kach COllpany regardless of size requires a foraal aanagement 

structure. job descriptions and allocation of responsibility for 

all levels of aanageaent. This should not involve saaller 

cmpanies in any cmplicated systelllS as it can be done on a 

sillplistic basis. However the larger the organisation the 

greater the necessity for 11e>re detailed control and 11anageaent 

organisation. 

It ~·s noted that in several of the compani~s visited some form 

of computer equipment existed while others bad no ye' progressed 

to the use of COllltluters. of the companies with computers 

without exception these computers were used only for 

administration and basic financial records. No integrated 

system was seen and the general feeling was that management had 

not yet come to terms with using computers or were having 

problems. With the range of software packages available, to be 

used on various computers, including personal computers. 

covering subjects such os cost and financial control. cash 

forecasting. budgetary control. methods. planning, quality 

assurance, management needs to take a more positive view to 

developing the use of these facilities. 

A further concerning factor was the apparent lack of 114n4gement 

awareness to consolidate practical knowledge and experience. 

llany foundries diversified into otner products and aaterials 

without having resolved their current production and quality 

problems, for example : 

Iron foundries deciding to produce steel castings with all the 

relevant changes in melting, llOUlding, sand preparation, 

finishing and quality practices and in most cases with total 

, lack of technical know how. current basic problems must be 

' solved securing a strong basis on which the foundry can build 

, before venturing into other unknown areas. 
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Wages and conditions of ell(>loyaent varied considerably between 

the public and private sectors and the larger group CC11Panies 

and 911411 private companies. 

(1) llany S114ller companies paid considerably less than the 

public sector with less benefits. 

(2) SOiie of the 90re profitable companies paid lower basic 

rates than the public sector but good workers could earn 

greatly 1n excess of their basic wages. 

(3) Very few companies had a bonus system that relate~ to good 

production and therefore reject rates of up to 35\ will 

continue to be a problem. 

Many companies operated complicated wage structures based on a 

combination of education level, grade in the company, length of 

service plus production and or profit bonus. However llOSt of 

the wages schemes did not operate on a basis of good production 

or prof it as it was found that the companies paid out their 

annual bor.us regardlees of level of production or whether they 

made a profit or loss. 

~~ge rates varied considerably with sane unskilled on basic 

earnings of 30,000 RPH per 90nth to semi skilled and skilled in 

some cases earning 120,000 to 150,000 RPH per 90nth. Managers 

wage scales were less well defined and said to be, in llOSt 

companies, by negotiation. 

aanges indicated were from 200,000 to 500,000 RPH per 90nth 

(l $JS • 1750 RPH, ~ril 1989). 

There was no evidence that payments or wages to trainees, at 

shop floor or management level, were made on any incentive basis 
' to encourage the trainees to develop and stay with the company. 
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3.3.2. Financial and COst COntrol 

1933Y 

In the foundries visited there was very little evidence that the 

c:mpanies were controlied in an effective financial and cost 

concious manner. 

Very few figures where available to show annual perforaance of 

the company let alone weekly and monthly financial and 

unagement infonaation. In the cases where the foundry was part 

of a group or part of a larger organisation individual figures 

for the founjry were of ten not available as ln uny cases the 

foundry was classed as a service to the whole operation. llo 

daily. weekly, llOnthly analysis of the various items of cost or 

usages of direct materials, electricity. wages. rejection rates. 

yield percentages etc were available. Management seemed unaware 

that even if the caapany was profitable then it could ~CCJme 

11c:>re profitable if controlled properly. llany of the managers 

were unaware of rejection rates, tonnes poured. yield. n\llbers 

employed. wages costs and appeared to estimate figures because 

of the lack of factual information. Again the situation arose 

where many of the aanagers were not priV}· to certain financial 

and cost information as it was not deemed to be their business. 

very few managers were aware of their foundries maxlml.n output 

capacity in both poured and finished casting weight. They were 

also unaware in 11any cases as to which operation in the foundry 

was the liaiting factor and how this could be llOdified to 

increase overall capacity. 

Another area of concern was the extremely high cost of 

development of new castings. All these castings are .. de on a 

trial and error basis with high rejection rates and with 

consequently high cost (loss) iJDplications. Technology needs to 

be greatly iJlproved to reduce development costs, also all such 

costs should be detailed and controlled to enable development 

expendit\1re to be kept to a minimum. 
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llanageaent should_be totally cost conscious and responsible. 

unlike the current situation where in the •in there is a lack 

of aanageaent concern regarding reject castings and the relevant 

cost consequences. It is ai.ost certain taking into account the 

high scrap rates and then rejections at the •chining stage. 

that 11any foundries produce se11e. if not all castings. at a 

loss. It should b'! noted that the current high level of reject 

castings would be 11Uch higher if custoaers insisted on meeting 

quality standar~6 applied in developed C01Jntries. At this time 

sub standar~ C6Stings are acceptable for one of two reasons. 

Either the customer does not have an alternative supply or is 

unaware of the true specification requirement. 

It ls essential. if companies are to be successfull. that all 

persons at supervisory or 11anagement level be aware of. and have 

the responsibility for. control over costs that come under their 

remit. The overall manager should be held accountable for all 

costs and incomes and in turn should analyse and break down 

these costs into the various departments i.e. pattern •king. 

llOUlding, sand preparation. aelting, finishing, heat treatment 

and shotblasting. This is to ensure that aiddle managers and 

supervisors are aware of the information that affects them and 

for which they are responsible. The responsibility and the 

amount of information becomes greater the higher the level of 

the manager, eventually arriving at the management team running 

the foundry with full information and so able to Mke the 

relevant decisions. 

It is essential for control that certain information, 1• made 

a~ailable on a daily, weekly, aonthly and C\llUlative basis. 

'?his information should be ccmpared against budgets and targets 

already established. Changes or deviations from the budgets, if 

known at an early date, will allow corrective decisions to be 

made at the earliest opportunity. This allows the revision of 

plans and budgets for the following months, or years, based on 

f actuul information. 
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Development of aar:iagers ~st include training in financial 

understanding and cost control to enable them to understand the 

effect and consequences of their actions on the ca1pany. The 

lack of understanding of the necessity for good cost and 

financial control was very evident. and scae ca1panies are 

unlikely to survive if they continue with current 11anage11ent 

practices. 

As markets change. material prices increase. wage costs rise. 

sales prices possibly reduce duP to competition. management 

needs to be able to re-act quickly. aaking decisions based on 

financial fact and backed by a strong senior and aiddle 

management. none of which is available today. 

All companies visited would benefit from financ~al cost and 

business management training and also from the introduction of 

basic essential cost and financial control systems. Failure to 

implement these controls could. and in some cases certainly 

will. mean any other investment in technology and capital 

equipment will be wasted as the companies will not survive. 

Management must become more financially aware. be able to 

analyse the cost of products specifically. and not on a global 

or group basis. to ensure optimum output at the minimum of cost 

to maximise on the investment made in the company. 

3.3.3. cash Management 

1933Y 

In most of the companies visited the management with whom the 

organisation was discussed, all effectively at senior levels, 

had very little if any involvement in cash control. All 

believed it was the responsibility of SOllleone else, i.e. another 

manager, head office, shareholders. 
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It was evident ev,n with sa.e of the very senior people that 

cash control was not excercised or included 1n their daily 

running of the business. Also 11any ccmpanies were reluctant to 

give senior unagers such inforMtion. !his has resulted 1n 

unageaent not being financially eware and cash conscious 

leading 1n saae cases to lack of control of stocks of raw 

•terials and finished goods. work 1n progress and 1n some cases 

of outstanding debts. 

Some of the best caapanies for cash control were the ... 11er 

private companies where the owner was conscious of their bank 

borrowings and the requirement for cash to pay wages and other 

bills. However this was done more on a sillplistic incaae and 

expenditure basis. than by cash forecasting and planning. 

Many companies visited had a shortage of funds for development 

both for capital investment and working capital requirements. 

All privately owned companies emphasised that the current 

interest rate of 20 - 22\ for bank borrowings was very high. 

Many cumpanies giving credit to their customers were finding 

customers taking extended credit and so in some cases creating 

additional financial pressure. A liaited number of companies 

were more fortunate as they received payment on delivery. This 

aainly applied to companies supplying castings to the free 

aarket. 

ttany Companies expressed interest in exporting. The 

knowledgeable companies were aotivated by the preferential 

(subsidised) interest rates soaae 10\ cheaper and also as a way 

to 1.llprove cash flow as payment by letter credit was usually on 

shipment. Unfortunately only a handfull of companies were 

exporting and only one company in any volume. Although 11any 

companies w~nted to export. the majority were not conscious of 

the cash implications and the quality requirements. 
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some companies were borrowing substantial S\115 of 11e>ney both 

from the banks and the capital .. rket. In the case of the 

capital .. rket. interest rates as high as 40\ were being 

charged. <:mpanies borrowing substantial mounts at such high 

interest rates with low productivity and low gross .. rgins could 

not afford to finance the interest and unless totally refinanced 

with interest free funds Le. share capital or owner loans they 

have very little chance of survival. 

Forward Planning and capital Investment 

on investigating the basis of forward planning and capital 

investaent appraisal it was found that in llOSt cases, ca.panies 

had not prepared any forward plan to indicate where they were 

going, which market they were serving, what they were trying to 

achieve and the cash and capital requirements needed. Some 

companies had drawn up forward plans but in all cases these were 

for the purpose of borrowing 110ney from the bank. Many of these 

plans were not formulated on known facts or for company 

control. Often these plans were based on what the Senior 

Director thought, someone had seen overseas or what other 

foundries were doing. This often lead to a misunderstanding of 

the equipment and technical skills required. The approach is 

almost niave as without the completion of a market analysis and 

sales plan it is not possible to determine the correct plant and 

equipment to install. Examples were found of aulti million 

dollar investments in new llOdern equipment 1n excellent foundry 

facilities but with the foundries often working at less than 40\ 

capacity. In one case, after a recent very .. jor invest .. nt, 

the foundry had no work load at all and is now looking for a 

market. 

Without investigating fully the market the 11anagement are 

deciding to invest in equipment some of which will be greatly 

under-utilized, some which will be operated inefficiently, and 
' ' 

SOiie which will never ,be us~d. 
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llany people believed that bigger is better and that they need a 

least one of everything. It ls very concerning that f\Dlds are 

available but tbat investments are being Mcie of ten on the 

wrong aclvice or lack of technical md Mrket knowledge. !hese 

tnvest11ents therefore can easily beCClle a burden rather than an 

asset. While not being able to fully utilise the equipment 

purchased they have wasted the opportunity of spending the funds 

to the foundry's ll&Ximul advantage. 

Also it has to be stated that although there was a great deal of 

investaent taking place in capital equipaent very little 

1nvestaent was being aade into technology and training. llany 

of the problems that foundries now face are greater because of 

high~r bank borrowings for capital equipment while not being 

able to illprove output, quality or range of products because of 

total lack of technology. 

Vith the willingness of the people particularly in the private 

sector to work and the basic need to increase personal 

knowledge, develop and iaprove quality, it is essential that 

professional senior aanageeent personnel are employed capable of 

understanding technology and appreciate the necessity to analyse 

all investments. This is essential to maximise on the return on 

these investments both in equipment and people. As aatter of 

good practice caapanies should have a continuous three year 

plan taking the following factors into account, aarket1ng, 

technology requir ... nt, cost and financial appraisal, capital 

investment analysis, cash flow requirements, projected ~rofit 

and loss accounts and balance sheets. 

Finally, current 11anagement ls not assessing the true capital 

requirements of their foundries and in 80llle cases 110ney is 

being made available too easily. It is essential that all 

aanagement, involved in capital expenditure, are fully aware of 

the use and operation of the equipment they are purchasing, the 

technology required, (the most iaportant element) and that they 

are held responsible for the proper use and return on investment. 
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Technical llanagmnt 

As described already all too often the aanage11ent and staff of 

the foundry industry were found to have very Uaited tnowledge 

of modem techniques of production. Pew developments have 

occurred within the individual foundries since the initial 

installation of equ1P9ent and technology. The •jority of 

•technical• personnel had no knowledge of processes other than 

those currently e11ployed and the 11anage11ent structure •de any 

development totally dependent on the knowledge and 11e>tivation of 

the owner or president director of the COll()any. In aany 

instances no recognisable technical person existed within the 

caapany and there was a scarcity of trained aetallurgists and 

foundry engineers. 

The industry survives. technically. on the low quality product 

types. ignorance of the buyers of castings and the lack of 

strict standards for casting supply. 

~ major reason for the slow penetration and development of the 

casting market must be attributed to the inexperienced and 

poorly trained technical support personnel to the sales 

ttanagement. Reverse engineering skills. on the part of 

foundries. are lacking and llUSt be developed to meet the 

government expansion plans for the engineering industry. 

Operationally. at plant level. quality problems remain unsolved 

and of ten render the attempts to introduce quality control 

systems abortive. Basic principles of foundry practice were 

frequently not understood. 

It is essential that the technical management of the industry is 

built up with well educated and trained people. Working 

conditions and salary levels must be improved to becOllle 

COlllPetitive with other 110re environmentally acceptable 

industries in order to attract the right people. 
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Whilst the aain t~t to modernise the industry must be to 

illprove the tec:bnology level of individual companies by 

'hands-on' expert assistance. in the longer tera the industry as 

a whole must address this probl• possibly through an extension 

of the scope of operation and interests of the current 

association. llor~ participation of the staff of the industry 

within a technically orientated se11i-professional body will 

encourage the des•ination of knowledge throughout the foundries 

and tllprove liaison with the educational establisblents. 

Equipaent and Maintenance 

During the Uaited period of foundry visits. ti.lie did not perait 

any detailed examin~tion of individual pieces of foundry 

1-quipment. Therefore only general cc:maents are possible with 

regard to the observed situation. 

Only a few foundries claimed to have any form of planned or 

preventive maintenance systems. As would be expected these 

occurred in the more aechanised foundries. The condition of 

equipment varied considerally from poorly maintained to well 

organized and planned systems. The latter was particularly 

noticable in a joint venture foundry where a systematic approach 

had been organised. 

However. many pieces of equipment were out of production. This 

was felt to be due to poor organisation and discipline or 

909etilles financial restraints rather than the ability of the 

maintenance personnel. 

Many pieces of equipment were literally worn out apparently due 

to lack of spare or replacement parts. In the 11e>re CC11Plex 

automatic plants it is not practically feasible to locally 

manufacturer certain spares, these aust be imported and 

management aust allocated funding for this purpose. 
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Siailarly 11any attempts were witnessed of locally 11anufactured 

copies of llOUlding and finishing equipaent. Without exception, 

these were inferior in perforunce to the original uchines. It 

RS unfortunately apparent that llOSt of the engineering and 

technical unagement effort in some foundries RS being expended 

on equil!llent copying instead of illproving productivity with 

existing plant and solving foundry operational problem. 

The latter should be the prillary function of these 11anagers. 

this may be a reflexion of the qualification of 110st 

technical/supervising personnel who have a background of 

aechanical engineering rather than the aanagement and 

aetallurgical training necessary to operate foundries. 

Product Assortaents 

The Indonesian foundry industry can be divided into five broad 

sources of supply: 

Supply of very sillple items such as cooking and artisan 

products for local use and of ten produced by "cottage 

type" units. 

supply to the "free market", usually through traders who 

sell at prices cheaper than the Original Equipment 

Manufacturer (oat) but not of the same quality. castings 

(such as automotive brakedruas) are purchased from an OEM 

and copied by reverse engineering techniques. 

supply direct to OEM of either original or spare parts 

which uy be subject to some fora of perf onunce 

guarantee. Engineering drawings and specification may be 

supplied by the OEM. Spare parts for maintenance purposes 

in the .. nufacturing industry may also be supplied under 

this section. 
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Plant and equipment aanuf acturers who have their own 
foundry attached to an engineering t10rkshop for •in house· 

supply. & U'llted quantity of castings for other users .. Y 

also be 11BDUfactured in these units. 

Because of the low technology of the inclustry there are 

very few export opportunities. !he two successful 

exporters have acquired the necessary ability and tnow-IDI 

to export in one case frClll a foreign joint venture partner 

and in the other case frClll the owner's detailed personal 

knowledge of the recipient country through residence. 
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PRODUCT DISCRJptJOH 

Brak• drunis, brake discs clutch pressure plates, 
fly wheels, ••haust manifolds, ~tor cycle cylinder 
heads, barrels and liners, body press dies 

Rice, processin9 machines, irrigation 
pw.ps, diesel, •ngine cylinder heads, diesel cylinder 
blocks (under development) diesel en1ine water tanks 
water pumps. 

Tapioca •achine parts 

Su9ar •illiDCJ plants - rolls, pinions, scrapers 
coupling, knife holder, bearings 

Main beariDCJ•• feed screens 

Gear bo• parts, counter weights, tees, elbows 
Multi stage pumps, centrifugal pumps 

DiCJCJer teeth 
e .... r bars, track pads 
Java plates 
Jawatocks 
SlewiDCJ riDCJ, 99ar ring 
Slurry PlllllP•• water gat6, 
G7rator7 crusher parts 
Gears and pinions 

Manrid:a 

MA,TIRJAL 

grey 
iron 

grey 
iron 
f\lwdniUlll 

alwdniUftl 

grey iron 
and carbon ateel 

braes 

up to 

up to 

grey iron up to 

alloy ateel 
n1an9ane1e steel 

carbon ate•l 
carbon 1teel up to 
carbon 1te•l 
n1angane1• steel 
carbon 1teel 

carbon 1teel 

wum 

1 k9 
5000 k9 

1 kCJ 
40 k9 

50 k9 

2000 k9 

750 k9 

2000 k9 

1-20 k9 
1-70 kq 

2500 k9 
2000 k9 
100-1000 kCJ 
100-500 k9 
20 kq 

2 k9 

"" I» 
\Q 
~ 

tv 
OD 

.- --------------- - - - - -
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IMDQSDt 

ManufacturiDCJ 
Industry 

Transport 

Public Utilities 

Steel Plants 

Ship BuildiDCJ 
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PRODUCT DISCRIPTIOl! 

Teztile .. chine spares 
c ... nt •pares-liners, 9rindin9 ball• 
MoodvcrkiDCJ ••chine parts 
SeviDCJ ••chine parts 
Tile and pharmaceutical parts 

MATIRUL 

9rey iron 
(under developMtnt) alloy irons 

9!'ey iron 
9rey iron 
9rey iron 

Paper alll parts, electric ftlOtor casin9s 
PlaDC)H 

9rey iron 
carbon steel 

C091Puter fr81119 parts, filters (precision castin9s) 

Aachorac)9 caatin9 
rork lift balance wei9hta 
Road roller parts 

lailway parts-coupler assemblies 
Bolster aide frmMts 
bl•• boirea 
Pandrels 

Pipe flttiDCJS 
Values and fittln9s 
Water .. tere, 9as burners 
CooaiDCJ pots, fire hydrants 
Street furniture 

IDCJOt 110ulda and bottOftl plates 
Steel aill 9Uides 

Bollards 

stainless st~el 

9rey iron 
qrey iron 

carbon eteel 

eteel/lron 
ductile iron 

malleable 
copper baee 
coppe1 baee 
9rey iron 
qrey iron 

9rey iron 
carbon eteel 

carbon steel 

up to 
up to 
up to 

up to 

up to 

up to 
up to 

up to 
up to 
up to 

up to 

up to 
up to 

WIJGRT 

0.25-10 k9 
o.s-60 kq 
4000 k9 
15 k9 
30 k9 

100 k9 
5 to 20 k9 

2 k9 

20 k9 
4000 k9 

50-200 k9 
300 k9 
20 lt9 
5 kCJ 

5 kCJ 
10 kCJ 
10 kCJ 
5-20 kCJ 
100 k9 

15~0 kCJ 
5000 kCJ 

200 k9 
~ 
Pl 

'° ID 

"' '° 
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Training 

No foraal training was practiced for skilled or semi skilled 

workers. Pew instances were found where a systematic approach 

bad either been ude with regard to training of supervisors or 

unagers. This va~ied f rOll none to occasional ad hoc sesinars 

or ~erseas visits. 

Skilled personel were prOllOted f roa helper grade and received 

total 'on-the-job' training. No apprenticeship system operates 

nor has vocational training in foundry sciences been readily 

available. Whilst 'on-the-job' training is in the short term 

cost effective it does lillit itself to the practices of a 

particular company which in the long term restricts technical 

innovation or advancement from individuals. It is generally 

prefered that an increment of off-the-job instruction is now 

incorporated into the training progranne of skilled and 

technical workers to bro.sden the scope of their knowledge and 

allow them to both appreciate their place in the foundry 

production cycle, and also develop their potential long term 

skills. 

~lthough a limited number of foundries sent staff on external 

courses in most cases there was aa~agement reluctance to do 

this. The main reasons given being that it was very expensive 

and aanageaent feared that people once trained would leave and 

work for a cC111petitor for better terms. Management aust accept 

this is always a risk but this could be partly resolved by a 

simple contract of employment whereby the employee agrees to 

stay with the company for a sp~cified number of years after 

training, providing the person reaches an acceptable level of 

competence. Management also needs to accept in the long term 

that it is inevitable that the more capable people will change 

companies in order to increase their remuneration and for career 

development. This is necessary for the Indonesian foundry 

industry to develop. 
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Financial incentives aust be combined with any training and 

linked to educational qualifications. ability and practical 

experience. plus career opportunities for advanceaent. It aust 

be stressed. however. that not only theoritical knoWledge is 

needed. This should be the basis. but without practical 

experience. the foundry industry can not develop. Along with 

the necessity for this practical experience 11Ust come status for 

shop floor foremen. supervisors and aanagers to prevent all the 

people with ability V4nting to work in the office. the place 

that is deemed to be the start of advancement. 

Formal training at all levels in the company including senior 

aanagment is a prequisite to advancement. development and 

eventual success. 

Mechanical engineering courses are available at a number of 

institutions throughout Java and metallurgical specialisation is 

possible within these courses but there is no specific foundry 

technology training currently available. 

In part to correct this situation. a new facility is being 

created at the Politeknik Mekanik swiss in Bandung where a 

patternmaking and training foundry is being completed this 

year. Up to thirty trainees per year will receive tuition in 

foundry technology and short term seminars are planned on 

specific subjects. 

Instructors are at present receiving training overseas. If a 

qualified and experienced staff can be established this facility 

will prove an asset to the Indonesian foundry industry. 

For purely training purposes the foundry is considered to be 

over equiped but it is understood that the operation will be 

largely financially self sustaining mainly by salr.s of castings 

produced by the trainee~. 
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The study team were sceptical of success in this respect and 

suggest that such·a large scale operation will always require 

government subsidies or assistance f raa overseas funding 

agencies. 

The first ten trained pattert11M1kers will graduate next year 

which in the long tena will be of help to the industry provided 

the individual recruiting companies provide the necessary 

equipment for these people to practise their skills. 

There is currently a .. jor deficiency within the industry of 

good patternmak1ng skills and. 11e>re illportantly, of aodern 

pattern design and casting manufacturing methods. This latter 

problem will only be resolved in the short/aedium term by 

intensive retraining of existing patternmakers and foundry 

methods engineers by technical personnel with •hands-on" 

experience working in advanced foundries. 

MARKET REVIEW 

General Approach 

The scope of the preparatory assistance study does not include a 

detailed analysis of the Indonesian casting market but calls for 

a review only. This review was carried out by visiting 

foundries and assessing other market survey reports carried out 

in recent years. 

Thirty foundries were viBited during the course of the overall 

project and each interviewed regarding to their 11arket 

penetration, marketing organisation, and .. thods of approach. 
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Three reports have been assessed which are: 

Renovation of Jakarta Foundry Centre conducted by Japan 

Internotion.tl eooperation Agency in 1985. 

ttarket and ttarketing Study on the foundry sector in 

Indonesia by Kl!ngenstein in 1987. 

supply capability of and Development Pattern for the 

Indonesian PerrO"tS and Hon Ferrous Foundry Industry by 

GTZ, Technical Cooperation Federal Republic of Genaany, 

January 1989. 

Recent Growth of The Indonesian Economv 

From 1960 to 1965 GNP progressed at an average rate of 1.7\ 

which barely equaled the population growth. However from 1968 

onwards there was a steady improvement and from 1970 - 1980 7.8\ 

was attained. The first five year plan (REPELITA I) was set in 

1969. Priority in this plan was given to agriculture 

particularly rice growing which resulted in an annual increase 

in crops of 5.6\. 

REPELITA II (1974 - 1978) followed up the results gained with 

REPELITA I by consolidating on the supply and quality of food, 

housing, sccia~ welfare. For the industry/mining sector, 

support was given to private enterprise to foster 

industrialisation. 

RIP!LITA III (1979-1984) aaintained the principal of giving free 

rein to private enterprise, but priority was 110Ved toward 

encouragement of domestic .. di\lll/small enterprises and towards 

the promotion of ~xport orientated industries. oucing the 

second half of the period, a drop in oil prices and the 

prolonged economic recession affecting the industrialised 

countries, caused a reduction in export of primary products. 
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llBPELITA IV (1985-1989) wes drawn up to constitute the initial 

phase of a long tera scheme to culainate with RBP!LITA VI in the 

latter 1990's. 'l'he plan again gave high priority to the 

engineering sector in particular the followi.~g sub sectors -

industrial and factory equipment. mechanical equipment, 

agricultural aachinery and equipment, electrical ~ipment, 

motor vehicles, railroad equipment, aircraft, shipbuilding and 

basic aetal industries. With regard to future growth the world 

P•nk forecast 3.4\ p.a. for 1988/1990 and 4\ p.a for 1990/1995 

with construction and aanuf acturing as the fastest growing 

sector. (Table l) 
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PBLB l 

GRarrH RATBS AND COltPOSITIOll OF GDP 

SECTOR 

Agriculture 
Mining ' QUarrying 
llanuf acturing 
- llatural Gas 

GRarrH RATBS ('p.a.) 
1988/1990 1990/1995 

2.1 3.0 
1.8 1.1 
5.4 5.8 

(5.3) (1.0) 
- Other (incl. oil refinery) (5.5) (1.1) 
construction 
Others 

GROSS DOl'IESTIC PRODUCT 

source: vor ld Bank 

Licensed 
Producing HQ tonnes 

Ferrous 49 66120 
Non-Ferrous 36 12440 
Fe ' llPe 34 17390 

A 1 l 119 97990 

Other 5 

1933Y 

5.5 1.0 
3.5 5.3 

3.4 4.0 

TULi 2 

Companies 1987 
Production Utilisation Turnover 
tonnes \ mio. Rph 

31342 47.4 40668 
6620 53.2 18638 
10641 61.2 14909 

48603 49.6 '74215 

no production 

Value 
Rph/kg 

1296 
2815 
1400 

1527 
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Structure and capacity of the lndustrx 

The industry CQ11Prises of four main types of CQ11Panies: 

a) Public sector government owned. 

b) Private sector nationaly owned. 

c) Private Sector - Foreign joint ventures. 

d) Private sector cottage type units. 

In a survey carried out in 1988 GTZ reported a total of 124 

foundries registered, 5 of which were major state owned 

enterprises. In addition to the registered foundries, there 

were an unknown number of unregistered cottage type industries. 

Table 2 shows that a capacity of 91,990 tons per annum was 

installed. However this fiyure must be viewed with some caution 

as the basis of calculating capacity is unclear and ongoing 

changes are taking place in the various foundries. Of this 

installed capacity approximately 15\ was in Government owne~ 

foundries. 

capacity utilisation of the registered foundries was 49.6\ 

yielding an annual production of 48.603 tonns. Total 

production from the cottage industries was unknown but estimated 

to be relatively small. 

The state owned sector accounted for 8\ of total casting 

production. 

TUrnover of the registered foundries was Ip 14,215 million at an 

average selling price of Ip 1521 per kg. (1,150 Rp • S l.US 

April 1989). 
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Technical C.pabil i ty 

Foundries in Indonesia can generally be classified as jobbing or 

••i aechanised. casting wights vary froa less than a kilogram 

to approxillately 10 tonnes in a range of .. terial specifications 

including grey, ductile and ulleable iron. carbon and manguese 

steels plus copper base and allminiwa alloys. 

The f oundriH are located through out the country and serve a 

wide range of industries and products. Typical industries 

include agriculture. textiles, 11Unicipal, automotive. general 

engineering, steel mills, machine tools. sugar and rice milling. 

mining and quarrying. 

Although many foundries have the plant and equipment necessary 

to produce castings for the above industries. most of them have 

limited, or are totally without quality control equipment and 

systems. Technology, as yet has not caught up with that of the 

developed countries and in many cases there is total lack of 

knowledge of foundry technology, processes and management skills. 
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Consequently. the foundry industry has now reached a stage where 

it can satisfy oniy certain parts of the dollestic 

requireaents. An outline of their .. rkets and products is 

given in section 3.5. 

Types of foundries range frail cottage type who are rudlllentary 

in operation. to the private sector aediUllllarge foundries who 

are reasonably well equipped but lack technology. management 

expertise and in SOile cases balancing equipment. The public 

sector foundries are well equipped but with very low 

utilisation. The technical capability of the 11ain foundries are 

described in Section 3 of this report. Their facilities and 

production statistics are listed in Appendix 3. 

4.4. fllarket Assessment 

4.4.1. Local Production 

1933Y 

Reliable data on the castings produced by foundries in Indonesia 

does not exist. Estimates range from 11532 tons per year in 

1969 {UNIDO, Ministry of Industry) to 14320 tons per year in 

1982 (Ministry of Industry). In 1985 (JICA) produced a 

detailed report which estimated 35.000 - 40,000 tons per year. 

The two most recent estimations have been made by KLINGENSTEIN 

in 1981 of 35.000 tons per year and G T Z in 1988 of 48603 tons 

per year. Klingenstein's estimate is based on 10 11ediU11 to large 

foundries. whereas G T Z base their estimates on 124 foundries 

and estillate the split to be 40665 tons of ferrous castings and 

1938 of non-ferrous castings. Of this tonnage the public 

sector government owr.dO foundries accounted for only 8\ (4000 

tonnes). 

Based on the above inforanation it can be,reasonably assumed that 

approximately 50,000 tons per annum is the current local 

production. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1933Y 

Page 39 

Table 3 shows the breakcto.ln of casting users and degree of 

complexity for the production in 1987. 

The tabte shows that 8581 tons representing 18\ of total 

production were slllple consw.er products such as cooking ~ts 

and artisan products. Pipes 8nd pipe fittings accounting for 

10420 tons representing 21\ of total production are for the 

general country infrastructure and not industrial engineering. 

The remaining 29602 tons representing 61\ of total production 

were directly or indirectly supplied to engineering industries. 

However only 4630 tons representing 10\ of total production have 

any relevance to the industries identified for development under 

REPELITA IV. 

Table 3 also shows that the castings range in complexity from 

•most simple" to •aedium" and averaging at •sillple". Other 

categories not attained by the industry are •difficult• and 

•complex". Typical types of castings classified under each 

complexity level are shown in Table 4. 

The following Table 5, compares Indonesian local production with 

that of its neighbouring countries and shows how Indonesian 

production has fallen behind. 



%ABLB 3 

MA.JOR CASTJHG USERS ANO DEGREE or COHPL!XITX 

PARAMETERS 
MUMBER or TOTAL 

J.t.tl 

AVERAGE 
DEGREE or 
~LE.XUX 

FERROUS 
llll 

AVERAGI 
DEGREE or 
c.QJireLUITX 

1'0H-FIRROUS 
(ts> 

AVERAGE 
DEGREE or 
CQMPLUITY NA.JOI USER SECTQRS lstABLISHM!NTS 

Si-.ple ConsW11er Goods 24 8,581 

Durable ConsWIMtr Goods 1) 14 10,628 

Pipe and Pipe FittiDCJS 14 10,420 

EDC)ineerin9 Industries 2) 14 4,630 
(Priority Sub-Sectors) 

Most Simple 
To Simple 

Simple To 
Medium 

Simple; 
Sometimes 
Most Simple 
Or Medium 

Simples 
Sometimes 
Most simple 
Or Medium 

5,353 

8,620 

9,967 

4,155 

Most Simple 
To Simple 

Simple 

Simple1 
Sometimes 
Most Simple 
Or MediU"ll 

Si111ple1 
Sometimes 
Most Simple 
Or Medium 

3,228 

2,008 

453 

415 

Most Si111Ple 

Sinrple To 
Medi uni 

SllftPle To 
Most Slf11Ple 

Slnrple To 
Most Simple 

Other EDC)ineerlDCJ 58 14,344 Simple; 
Sometimes 
Most Simple 
Or Medium 

12, 570 Simple1 
Sometimes 
Most Simple 
Or Medium 

1,714 SllftPle 
Industries 

_TQ'I'~ - 124 

MOTES: 

SOURCE 

1933Y 

1) 

2) 
COll;>ri al1t9 I 

COlllprlalDCJ 

G T Z Repol't 

48,603 Mostly 
Si111ple 

40,665 Mo1tly 
Simple 

7,938 Moatly 
Sinrple 

aut0110blle industry, en9ine parts (qasoline and diesel) and 110torbike industry. 
.. chine tools, aqricultural 111achinery and equipment, heavy and earth lllOYiDCJ 111achinery and 
equipiNtnt, electrical 111achinery (motors and 9eneratora), electronic• industry, ships, 
harbour and off-shore machinery and equipment, railcar and railway equipment. 'd 

Pl 
IQ 
~ .. 
0 

-------- ------------
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Medium 

Simple 
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TXPICAL CASTDIG TXPES 

High pressure turbine housings 
Engine blocks 
Helical Housings 
Turbine Rotors 
Narrow Ducted lllpellers 
cylinder Jackets 
Giant Ship Propellers etc. 

Turbine Housings 
ccap~icated Gear Boxes 
cylinder Heads, Exhaust Manifolds 
cam Shafts, Crank Shafts 
Giant Machine Beds, Stands, Heads 
Big ' Complicated face plates 
Heavy Duty Pistons etc. 

Machine Beds, Stands, Heads, Slides 
Heavy Duty Grinding Balls 
Brake Drums, Discs, Saddles 
suspension Parts 
Steering Housings, Gear Boxes 
Pistons, Pump Housings etc 

Plates, Bars, Flanges, 
Wheels 
wearing Parts for Earthmoving Machines 
Bearings 
Bushes 
covers 
Griding Balls etc. 

Decorative Parts 
Pots 
Fence Parts 
~rtisan products 
Dump - bell weights 
Other Sillple Cons\ller Goods etc. 
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TABLE 5 

PERROUS AND NON FBRROUS BASED CASTING PRODUCTION 
IN INDONESIA KOREA, THE PHILIPPINES AND THAILAND 
------------------------------------------------

The Republic 
of Indonesia 

(Base Year 1987) 

The Republic 
of Korea 

(Base Yea!' 1978) 

Philippines 

(Base Year 1916) 

Kingdom of 
Thailand 

(Base Year 1981) 

source - GTZ Report 

1933Y 

!OT~ -~.JMB!R OF 
P'!RROUS AND NON 
PERROUS POUNDRIES 

124 

300 

260 

250 

'!OTAL PRODUCTION 
(IN ts) 

48603 

657000 

99250 

89000 
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Present Dollestic Cons!.!!!ption 

Domestic c:omsmption is aaf.e up from local production and 

illportec;. castings. 

LOcal production 

Details of this section are assessed in 4.4.1 at 

approximately to 50.000 tons per year. 

lllpOrted castings 

Imported castings are brought into the country either as a 

single castings to be used as such and unattached to any 

other piece of equipment, or as integral parts of 

equip111ent or machinery. 

Klingenstein have estimated from official statistics. that 

105,000 tonnes of castings were imported in 1981 as shown 

in Table 6. The estimates have been taken from SITC 

division numbers: 

69 

11 

12 

13 

Manufactures of Metal 

Machinery other than electrical 

Electrical machinery. apparatus+ ap1liences 

Transport equipment 

on average. import of these products amounted to about 150.000 

tons per annum between 1984-1986. An estiJlate of the share of 

castings in the total weight of these iaports is 10\ which 

results in imports of attached castings of about 15.000 tonnes. 

It is possible that not all iJlports are included in the above 

division numbers therefore imports may be higher. 
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DBLI 6 

ASSBSSltBNT OP DIPORTBD CASTINGS ('fOllNBS) 

Attached 
Unattached 

IRON 

65,000 
25,000 

STEEL 

10,000 
5,000 

~ 

15,000 
30,000 

1933Y 

105,000 

Total present approximate danestic consumption can be 

sUlllllarised as follows: 

Local production 

ImpOrted castings 

50,000 tonnes per annum 

105,000 tonnes per annum 

TOTAL 155.000 tonnes per annum 

Typical industries which are currently importing castings and 

would yield parts suitable for local manufacture have been 

identified by the project team and are listed below: 

cement industry 

sugar industry 

Railways 
Machinery and metal working industries 

Shipbuilding and repair 

Automotive industry 

Mining 

Oil and gas industry 

Petrochemical industry 

agrochemical industry 

Other basic,chemicals 

Irrigation and water supply 

Pulp and paper industry 

Rubber industry 

Plastic industry , 

Steel industry 
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It is important to note however that considerable technical and 

llalUlgerial assistance is required before IMlnY of the castings 

from the above industries can be .. de. 

As already stated in para 4.4. the ujority of castings which 

are currently being aanufactured locally are generally of simple 

to medilll complexity (Tables 3 and 4) whereas most of the 

castings required in the above industries. that are currently 

being imported. are of a much higher degree of CCJllPlexity. 

Deficiences preventing the unufacture of more complex castings 

are described in chapter 3 of this report. 

Where castings are imported and are incorporated into other 

pieces of equipment. sub-station will require facilities such as 

design, engineering, machining assembly and testing as well as 

improved casting production methods for both the individual 

castings as weil as the parts of the assemblies. 

The expansion of the total market for this range of c~stings 

will be largely dependent on the development of the engineering 

workshop facilities within the country to manufacture these 

assemblies. 

4.4.3. PUture Growth and Projections 

Although there are no official forecasts for the growth of the 

foundry industry sector. forecasts are aade for the 

manufacturing sector. A growth rate of 5.8\ p.a between 1990 

and 1995 is made by the world Bank for the sector as opposed to 

an overall growth rate for the country of 4\ p.a. 

193~4'. ' ' 

Klingenstein estiJlate an incre~se in casting production of 

8.5\ p.a. to 1995 which with the current level of technolc~ 

seem.~ rather high. 
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However GTZ in their recent report rec:Clllllend as a practical 

target an average growth rate for cast products of 6\ p.a up to 

the year 2000. Table 1 shows this growth split down into 

aaterial types. ~lthough cast iron fol'85 the largest share of 

the aarket. its forecast growth is one of the lowest at 4.5\ 

mainly due to the current level of aanufacture. '!he two aain 

growth areas are the nodular iron group at 13.5\ and the cast 

steel group at 13.0\. It is illportant to note that a 

ccmprehensive development progrmmae is necessary in order to 

achieve such targets. 
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CAST MATERIALS 

Cast Iro~ Laniellar 
Unalloyed ' Alloyed 

Nodular Malleable 
Unalloyed ' Alloyed 

Black Malleable Iron 

Cast Steel: Plain Carbon 
High Strenqth + Stainless 

Ferrous Sub-Total 

AlW1iniU11 Alloys 

Heavy Metals 

-Non-Ferrous Sub-Totals 

TOTAL 

SOURCE : G T Z 

, 
1933Y 

Uf'.3LUTI 
fl!.ODUCTI OW 

!ORS 

31,359 

Z,431 

5,268 

1,607 

40,665 

5,825 

2,115 

7.940 

u.1g5 

TABLE 1 

FQRECAST INCREASE IR PRODVCTIOM 1917 - ZOOO 

SHARE IM ABSOLUTE SHARE IR 
TOTAL PRODUCTION TOTAL 
PRQDUCTIQR ( APPRJ)XI MATIQN.J. PRQDYC'.1'.101 

' Tons ' 

64.5 55,000 55.0 

s.o 12,000 12.0 

10.8 10,00C 10.0 

3.3 8.000 8.0 

83.6 85,000 85.0 

12.0 l~.ooo 12.0 

4.4 3,000 3.0 

-1.L.i _15_._0_0_0 _lLjl 

ll.!L.J>. 100.000 J1lo...Jl 

AVERAGE AVERAGE Alf'lt.TAL 
REQUIRED Aln'UAL PRODUCTION INCREASE 
GIOMTH BAii OVER THI rlBlOD t~R& 

4.5, 1,860 

13.5' 780 

5.0, 360 

13.0, uo 

5.5, - 6.5, 3,490 

6.0, 510 

3.0, 80 

5.0, - 5.5\ 580 

5.5~ - 1.5~ 4.070 
~ 
Pl 

IQ 
C1) 

... 

..... 
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4.4.4. Expgrt Oppgrtunities 

The prerequisite for entering an export aarket is an established 

and satified home aarket with respect to prices, quality and 

delivery. 

The liaited number of fOWtdries who are exporting, either 

directly or indirectly, are aware of these requirements and also 

the proceedures for 11arketing, selling and distribution of what 

are generally low integrity products. However the laws with 

regard to supplier liability in developed countries do not 

appear to be fully understood. 

Other foundries are generally interested in exporting but are in 

many cases unable to meet the quality, price and delivery 

requirements and unable to create customer confidence. 

4.5. Present Marketing Rethods 

1933Y 

Rost of the foundries visited during the survey advised that 

they had a formal marketing policy and actively persued new 

sales. However with the some exceptions, it is felt that this 

is not the case. 

The team believed that because of a lack of technical product 

knowledge very few market assessments had been undertaken to 

help penetrate new markets. The present lack of marketing 

skills is compounded by poor performance in the foundry. 

Having identified a aarket and won orders the foundry fail to 

deliver on tiae or produce the correct quality. unless 

assistance is provided the problem will continue. A similar 

problem also exists due to the lack of f 1nanc1al and cost 

control where it is impossible to accurately calculate product 
' 

manufacturing costs. This eliminates an,1Jlportant factor for 

consideration When carrying out COll(>rehensive market surveyfi. 
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The saall number of the fcundries that do understand the need 

for aarketing are now able to approach specific product aarkets 

and in SOile cases are exporting. Although the products are of 

relatively low integrity suitable aarkets have been found and 

satisfied. 

In contrast to the above situation, foundries have been built 

without conducting aarket surveys or even investigating the 

CCllPlicated process of casting aanufacture. 

There are many industries. such as automotive. sugar and cement 

where opportunies exist for further penetration. This is 

assisted by the Governments deletion progrmmne. However to 

succeed foundries 11\lSt improve quality price and delivery, and 

create customer confidence. When considering new markets and 

products it is essential to carry out detailed market analysis. 

The survey should establish the size of the market and the 

existing supply capability, to avoid entering markets that are 

already saturated or investing in plant equipment and technology 

to service small demand aarkets. In order to make an assessment 

the initial requirement is to consider the specific market to be 

addressed by either individual products, whether defined by 

metal type. weight or production method or by cons\ller 

industry. The latter is felt to be the better method as current 

and future demands can be assessed and the necessary facilities 

and technology can be acquired to aeet the demand. However the 

overall pattern can only be defined when all consumer industries 

are surveyed. Assessments should include full details of types 

of castings, p1ice levels, specifications, technical, quality 

and delivery requiremenu:. annual vol\mes, batch sizes, piece 

weight, pattern types and, costs. 

The market survey must include full analysis of attached and 

unattached castings and t~e capabilities and intentions of the 

engineering industry to d'evelop the manufacture of plant and 

aachinery that ~111 utillze casti~gs ~nd therefore increase the 

demand for cast' products.' 
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5. SILECTION OF MBTHOD Of *>CDNISATION 

l933Y ' 

Firstly it llUSt be explained that the skills and technology 

required to successfully operate a llC>dern foundry are of a 

diverse nature. Besides the craft skills of patter1111aking and 

llOUlding, there aust exist 11any other operational and technical 

skills such as casting design, methods engineering. sand 

technology and testing. metallurgical expertise (to cover 

aelting. laboratory analysis, non-destructive and physical 

testing, heat treatment and veld rectification procednres), 

computers systems, work study and planning as well as general 

administration and financial management. All are dependent on a 

successful, knowledgeable and active sales and .. rketing team. 

No individual person can possess al! of these abilities or 

skills. only in the simplest or operations with a very narrow 

range of products is it possible to operate without a balanced 

team of management. Therefore when approaching the problems of 

the Indonesian Foundry Industry it must be realised that each 

foundry will require help and training from a number of 

individual experts to build up a satisfactory and successful 

operation. 
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~e te•, having visited and studied the current practices 

operated in the fOundries, discovered and discussed the lack of 

technology and training. !he te• reviewed the various methods 

and options of transferring technology to the Indonesian foundry 

industry Wille developing a syst• for the retraining of the 

existing wt'rkforce. 

several options became obvious and these aave all been given 

careful consideration. 

Individual Expert Assistance 

~is would be to provide expert help to say twenty foundries 

spread throughout Java in the six locations visited. ~is would 

require the appointment, 1n the team's opinion. of at least 

twenty expatriate experts. 

Although this was a possible option the team believed that to 

find 20 such experts would be difficult. Also if the project 

was spread over a wide geographical area it would be difficult 

to control and co-ordinate, and resources would be spread too 

thinly. The main failing in this method was that the expert 

allocated to any particular foundry would have only specific 

experience and stills and therefore although this would resolve 

some of the problems it would not resolve all the deficiencies 

and so would leave the foundry with continuing probl ... that 

would restrict increased production and quality illprov ... nt. 

It was considered that the •xperts could move to various 

foundries passing on their particular still but with the spread 

of foundries, production methods, plant and equipment, 

products and geographical area the te .. believed less WO"Jld be 

achieved and 11e>r• tt.e wasted. 
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The allocation of experts was also considered as operating only 

in two locations i.e. Jakarta and surabaya. However the te• 

believed that. although this would illprove control. it would not 

improve the passing of technology and the resolution of uny of 

the foundries problem and so would not give the best method of 

modernisation. 

5.2 specific Foundry Requireaents 

The team considered the option to assess each foundry's specific 

requirements for technical assistance and then to allocate 

various experts to the individual foundries on a basis of the 

estiJlated aan llOnths required. 

This was felt to be a reasonable aethod. To achieve this the 

terAD believed that it was a 11Uch longer term project with many 

more experts involved and a auch larger budget requirement. A 

full tille co-ordinating office would be required and as well as 

an in depth analysis of every foundry that was expecting to 

participate in the scheme. 

The team believed that with the remit given and the estimated 

budget allocation for this project that this option was not 

suitable. 

5.3 M.I.D.C 

1933Y ' 

consideration was given to supplying all the expert help to the 

M.I.D.C. (Metal Industries Developaent centre) Bandung and for 

the11 to operate as an advisory and training service to the 

industry. The team felt that the M.I.D.C. had participated a 

great deal in assisting foundries particularly with 

patternmaking and casting development using Belgium experts. 
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However. after the eighteen years that the R.l.D.C. has been 

~rational. it is still only scratching the surface of the 

problas that exists uinly due to the Uaited know-how of the 

present staff in llOdern technology and their lack of practical 

expertise and .otivation in a C01111ercial environ11ent. 

'!he team. therefore. felt the approach aust be •hands on• at 

shop floor practical level and that rather than have the project 

based around R.l.D.C •• that the R.l.D.C. should participate in 

the scheae at foundry level and indeed re-train its personal in 

the process. 

overseas Training 

overseas training is an iaportant option and in the future 

companies aust give full consideration and be prepared to invest 

in sending their key technical people for overseas training to 

broaden their base of knowledge and understandi _ -· 4 developed 

envirt>nment. It should be stressed, that carefull c .isideration 

aust be given to the selection of the country involved and an 

in depth investigation into the training required is essential 

to ensure that training overseas is of benefit to the 

individual, the company and the I.ldonesian Foundry Industry. 

This assessment is not currently being undertaken by foundries 

sending people abroad. 

The team, although believing overseas training at a certain 

level was a ujor advantage, did not feel that it was the method 

to assist the technical development in the abort to aedim term 

but rather as an additional benefit to any local retraining 

that could be effected. 
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Lead Foundry SyStell 

'!he te• conclude that the only aetbod was •hands on" practical 

foundry assistance and to this degree considered the aethod with 

the most blpact was the lead foundry systea. 

Indonesian industry shows a great interest 1n copying whether it 

be of individual machines or successful aanuf acturing 

operations. It is strongly felt. and this is supported by the 

Ministry of Industry. that once successful foundry operati~ 

are esta~lished. the interest and desire to llC>dernise will be 

nucleated within other less advanced foundries to e11Ulate their 

performance. This will be particularly noticeable in the 

private sector where a great interest was apparent during the 

teams' visits. Many years of assistance to the state owned 

sector have unfortunately nto brought about any significant 

1.aprovements in productivity. quality or output. With the full 

agreement of the Ministry of Industry. the study team rec011Dend 

that any direct assistance should be directed at the private 

sector. However this would be channeled through and controlled 

by a project management team within the Ministry of Industry 

assisted by MIDC and the Foundry Association. 

~ lead foundry would be selected in each of the two aain areas 

visited (Jakarta and Surabaya). '!hese foundries will have a 

ainiaum of basic equipaent. aanagement and potential •rkets. 

Within the geographical area of each of the lead foundries a 

further group of foundries be selected as associated foundries. 

These foundries will also be suitable for development and 

acceptance cf modernisation. ~lso in each of t~.ese two areas, 

other foundries can benefit to a lesser degree by pattern11aker 

retraining, attending seminars and help with specific problems. 
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At each lead foundry a fully equipped pattern shop will be 

provided by the cmpany and selected under the guid.mce of the 

expert te•. A te• C\f three experts will be located at eacb 

lead foundry and include (a pattermaker) a foundry technical 

engineer. a •tallurglst and if the fo~r two will have a broad 

basis of knowledge on foundry operations. 

!he participating foundries would send pattermakers for 

re-training to the lead foundry on a schedule to be agreed 

depending on the n\mlbers involved and the level of s~lll already 

achieved. 

It ls envisaged that the ti.Ile cycle of the project would be two 

years and that for the f lrst six 110nths the teams would 

concentrate on the lead foundry assistance (with the exception 

of patternmaklng) and during this period organise seminars on 

speclf'lc topics for all the schemes associated and other 

foundries to attend. It is lllportant that the initial six 

110nths is concentrated on the lead foundries for three 

reasons. rirstly to provide a technically sound basis to use 

for training and desaonstrations. secondly to provide a strong 

basis for the lead foundries to take full advantage of the 

technical assistance over the re .. 1ning eighteen 110nths of the 

project to build up strength and technical know-how. Thirdly it 

will encourage the associated foundries to fully participate 

when they see saae of the benefits being achieved at the lead 

foundries. After the initial six llOnths the next six llOnths 

would be allocated 50\ to the lead foundries and 50\ to the 

other associated foundries and the f 1."\81 twelve 110nths equally 

between the lead and associated foundries. 

In addition to the three experts based at each of the lead 

foundries, two additional experts ar~ proposed. Firstly a team 

leader to co-ordinate the operation of the technical assistance, 

carry ~t marketing ~ssesS11ents and give the foundries 

market'ing assistance. ' 

I 
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Also to develop the relationship with the Ministry of Industry. 

R.1.D.C. end the Foundry Association to enable the fonaulation 

of an 1nf rastruc:ture/1nst1tut1onal f raaework for ongoing 

modernisation of the industry to continue after the teraination 

of the project. 'lhe role of RIDC 1n the field of reverse 

engineering will be particularly illportant in the casting 11arket 

development. 

Secondly. a financial and 11anageaent expert will be provided to 

introduce essential cost and financial control systellS. assist 

with training of financial and coaaercial staff to produce 

business plans. cash forecasting and capital investaent 

appraisals. Also to advise on ccmaercial and aanagerial 

problems to enable the foundries to become more cost concious. 

excercise better control and have more business awareness. 

The latter two experts would be based in Jakarta travelling 

between the two project areas and other locations as required. 

A fundamental part of this project i~ for each expert to have 

local counterparts, fluent in English with a suitable level of 

education. training and experience. This 1s essential to 

enable the counterparts to learn and retrain as quickly as 

possible, to aaxillise on the project time available. gain as 

llUCh knowledge and benefit frOlll the prograllllle and be able to 

continue to develop after the teraination of the project. 

LPD FOUNDRY SELICTIOM 

The team visited thirty foundries to assess their individual 

capabilities and to develop the basis for the technical 

assistance programae. certain basic criteria were necessary 

J)efore a foundry could be considered for a lead foundry role. 
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A aajor prerequisite being a reasonable foundry facility with 

ample floor area, ·basic plant and equipment covering, electric 

aelting, hand and aechanised aachine moulding and, shotblasting 

and aechanical finishing equipment. The adoption of this 

criteria aut011atically ruled out certain of the foundries 

visited as they could not aeet these basic requirements. 

A further aajor consideration was the ability, with expert help 

and investment to develop the lead foundries to gain aaxia\.11 

benefit during the project period and with a basic aanagement 

capability and willingness to continue their own development 

after the termination of the project. 

It is essential that a lead foundry has a sound financial base 

and that it is prepared to invest in the equipment thought 

necessary by the team to enable the development to take place. 

This financial criteria ruled out a number of foundries who 

a~vised the team they were either non profitable. or had 

restrictions on further investment and funding being made 

available. or in some cases a combination of both. 

Technically and financially the foundry needed to have a basis 

of management that could be retrained and developed while being 

prepared to ;ecruit managers and/or supervisors to meet the 

project requirements for counterpart staff. 

Finally, a most illportant factor in the selection of lead 

foundries was the willingness of the companies involved to be 

prepared to provide off ice and secretarial facilities for the 

experts along with conference facilities for use by the experts 

for seminars and instruction to the lead and associated 
' 

foundries staff. 
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The further willingness to be prepared to allow training to take 

place at their foundry and be fully co-operative with the expert 

te•. Ministry of Industry. IUDC. Foundry ASsociation and the 

associated or no111nated foundries. These criteria are essential 

for the success of the project and the continuity of development 

end training at the end of the technical assistance project. 

These particular requireaents caused great concern to the te• 

as the majority of the foundries visited were reluctant to 

allow training in their foundry or be prepared to discuss 

problems or foundry matters with c~~er foundries. 

After carefull assessment and revisiting a limited number of 

foundries and subject to receiving assurances from the foundries 

selected to meet the teams lead foundry criteria. the two lead 

foundries chosen are 

(1) P.T. BAKRI TOSAN.JAYA or 

P.T. INDO BANGNA PRIMA 

(2) P.T. AGRINDO 

(Jakarta Area) 

(Surabaya Area) 

The nominated associate foundries have been chosen. 

Jakarta 

P.T. Bakrie Tosanjaya 

or 

P.T. Indo Bangna Prima 

and 

P.T. Dendrit 

P.T. Bina usaha Mandiri 

Surabaya 

P.T. Madju Varna Steel 

P.T. Jatan Taman Steel 

CV Bumi Brakedrum co 
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Other foundries ~thir these geographical areas who will also 

benefit from expert assistance have been identified 

P T Pakarti Riken P T Roda Prilla Lancer 

P T Indo Rachine P T Barundo Angyun Industiy 

P T lletinea Prilla 

Detailed llellOranda of agreement have been prepared lor signiture 

by both the Ministry of Industry and the lead foundries listir\g 

all responsibilities and provisions of equipment necessary for 

supply by the lead foundries. These are attached to the draft 

project docwaent in Appendix 4. 

CONTIWITY OF DEVELOPMENT 

The foundry industry is a subsector within the responsibility 
' 

of the Ministry of Industry (Directorate General of Machinery, 

and Basic Metals). 

The subsector is a mix of privately and state owned companies:. 

However the 5 state owned foundries currently only produce 8\,of 

the total foundry output of castings. Major investment has 

taken place in these units but due to a combination of lack of 

technology and poor motivation this is being inefficiently 

utilised. 

The major part of the foundry production. therefore, comes from 
' 

the many privately owned units. These have also invested in ~ew 

equipment but although 110re successfull they still only operate 
' 

at about 50\ of their licenced capacity. The government pol~cy 

is to seek assistance to help this section of the industry. ' 
' 

Any ongoing technical development llUSt accomodate this dominance 

of the private sector. 
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The Indonesian Foundry Association 1s a ~y. estl"bUshed to 

pr0110te dialogue between the governaent and the foundries. It 

has twenty eight llellber C011panies who aapointa president from 

within the industry. There are no perunent operating staff. 

Discussions with members indicate that it bas a very ltaited 

influence or practical advantage to the CCllpanies 

participating. No interchange or developments in technology are 

effectively prCDOted by the Association and the llOde of 

operation will require 11ajor change of e11phasis for this to 

occur. 

currently, the only institutional aechanism for supporting 

development of the industry is the Metals Industry Development 

Centre (MIDC) in Bandung. This is a product orientated research 

and development ~eration designed to assist the small and 

aedium scale industries to acquire ·t~how" for the 

manufacture of aetal products in the Indonesian environment. 

Reverse engineering of products takes place generally in line 

with the government's import delection progranne. 

A modern patternmaking facility is established along with a 

small foundry for prototype manufacture in this product 

development process. 

The national staff are supported by a pattern11aking and a 

foundry technical expert from Belgium. Training courses are 

offered to the industry and direct assistance is provided 

through 11anufacture of patterns. The capacity of the unit is 

small and although it tias been in operation for some 18 years, 

the industry appears largely sceptical of its usefulness. This 

is due mainly to a non urgent approach and also 8ClleWhat dated 

technology, plant and process design. Assistance is given but 

e~amples witnessed by the team indicated that this is targetted 

to improve the rudimentary cottage type operations rather than 

the 1DOre sophist~cated high production orientated foundries. 
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In this situation, the national staff have no practical 

experience to offer assistance. However, the necessary skills 

and experience could be enhanced, 1f the IUDC staff are actively 

involved as counterparts to the ezpert teaas at the lead 

foundries throughout the proposed duretion of the project. 

It is considered 11e>re illportant that a new institution ls 

established, seai professional in structure and on a national 

basis, prillarily designed to prcmote technical expertise in 

foundry operations and which will have open aembership to the 

managers and operating staff of the individual foundries. 

Many such institutions exist in countries with successful 

fouradry \ndustries and on going developaent or this industry can 

only be sustained by adopting this approach through 

participation of the work fc ce of the industry. 

At the present tille the commercial constraints within the 

existing association are restricting any national exchan~e of 

information and the framework of the institution aust be changed 

to allow technical exchange outside of this cOll(>any dominance. 

It is rec0111Dended that as part of the project programae, the 

various options for establishllent of this type of llellber 

motivated institution are investigated and that after 

discussions and agreement between interested parties, practical 

assistance ls given to the initial operation of the body. 

A draft project document hes been prepared and is inr.luded in 

this .:eport as Appendix 4. 

This has been developr1 in accordanc~ with UNDP/UNIDO rules and 

includes: 
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International Ex~~rt and National COUnterparts 

Job Descriptions 

llellOranda of Agree.ent for lead foundries. 

CONCU)SIONS 

(1) Approxillately 50.000 tonnes per ennlMI of castings are 

produced 1n Indonesia of which 92' are produced by the 

private sector. !'he castings are of simple caaplexity 

uinly 1n low grade iron of casting with 15' being of 

indeterminate specification. The tonnage produced is 

estimated to be less tnan a third of the total casting 

requirement. 

(2) Major capital investaent particularly in the state sector 

has not yielded any significant change 1n the supply 

pattern. Lack of technology and good aanagement 

practices has restricted the develop11ent of production of 

110re complex and higher quality products to satisfy the 

demands of the engineering sector or aid the governaent 

deletion progra1111e. 

(3) Technology and management techniques aust be radically 

iaproved to up-grade quality and vol\Jlle of casting 

production, to 11eet the increasing demands of the 

machinery aanuf acturing and spare part requirements of 

the engineering and consU11er industries. 

(4) Little aarket inforaatlon, on the use of castings 19 

available restricting the accurate assesse .. nt of the 

overall requirements and therefore foraulation of a future 

foundry development strategy. 
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(5) Private sector foundries require assistance at enterprise 

level in training, technology and 11Anagement practises to 

iaprove perfonaance. 

(6) llO planned systematic training is taking place in the 

industry nationally at either shop floor or 11Anagement 

levels. 

(7) Very little quality contr<•l is undertaken restricting the 

development of better quality, higher grade castings and 

the creation of custom:er confidence. 

(8) Insular caapany attitudes and insufficient institutional 

support or f raaework have lead to poor interchange of 

technology. coaaercial information or training. 

(9) Poor financial and general management control. coupled 

with absence of capital investment appraisal has led to 

inefficient ccapany operations with limited return on 

capital investment. 
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pca!UOO>ATION 

'!be technical and 1111\agement assistance to foundries in the private 

sector as detailed in the draft project doc:\mlent (Annex V) is implemented 

en an urgent basis. '!he overall policy and directicn of the project will 

be under the control of a aanagemenl te• at the Kinistry of Industry. 

Directorate of Rachinery and Basic ttetals. 

l. Expert teaas covering the disciplines of foundry engineering. 

metallurgy, pattenwaking, marketing and financial. cost and 

11anageaent control are established at leed foundries in Jakarta 

and Surabaya. 

2. Direct hands on technology transfer and training be given 

intially to the lead foundries and progressively over the 2 

year project period to noainated associated foundries in the 

two geographical areas. Other foundries in Java to also have 

access to the technology and skill training through attendance 

on training courses and seminars carried out at the lead foundry 

by the experts. 

3. llICC to be invited to participate by providing technical back up 

facilities such as reverse engineering to assist .. rket 

penetration and also to take full advantage of the practical 

training by the experts for its own foundry departaent staff. 

4. Marketing assesS11ent to be carried out to detenaine the •real" 

casting requireaents to enable the establishement of foundry and 

government forward planning for the foundry industry. 

5. Iaproved financial, cost and .anage11ent syst ... be introduced to 

enable the foundry industry to go forward in a controlled ~nd 

organised aanner to become C<lmllercially aware and caapetative. 

6. To facilitate the ongoing devel~nt of the foundry industry, 
' an institutional fruaework be ~stablished Which will pr01DOte the 

technical •nd comaercial exchange of' information throughout the 
' 

foundry' industry. 
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~PENDIX l 

TERMS OF REFERENCE FOR SUBCONTRACT 

Title: Preparat~ry Assistance DP/INS/88/019 -
M~derni~ati~n ~f the F~undry Industry 

(a) GENERAL BACKGROUND INFORMATION: 

AB/rem 4.7.1988 ~~ 

'l'be "Q:Heniiieilt-of · Indanesia has acc:orded hilh priori t:r t.o blC 
de\.-elas-ent of the ercineerinl industries and an .,...} aro-"th of 
17 percent is t.arsetted for the ..chiner,- and basic .etal tx"ooess
in& branches in Repeli ta IV. ~ the priority mchinery and 
equipaent tranches .elected for pr-emotion of lc.:al mmufacturin& 

•. duri.nr Repelita IV are indLstrial IBChihel"J' and equipment for pl9 
oil, -car. rutitier, tea, uood processinl. food srocessiJC, basic 
c:heaicala and metal proceain& mad t.extiles; mchine tools; 
.aricult.ural equipiellt incluiii&t tract.ors and tillers; ccnstnle
tim equipM!llt. includirc bulldozers and the like; electrical 
equip1S1t; railroad rollinr stock; aut(aC)t.i.ve O"'lalf!llts for 
areat.er inteo"atian into the existinl ... bly aect.or; shipw.ld
ini and offshore at.nactures; and electronic equipment. incluli.nr 
for office autcm.tian. Most of the 11bcwe equipaent i.nco11X>rate 
fowdrJ- produ:::ts in a CXJnSiderable desree. l'art.icularly important 
from the point of vieu of the input of f~ products are 
industries mnufacturi.ni diesel erl&ines, agricultural equi~t 
includinc tract.ors and tillers, bll.ldozers and other construction · 
equipnent, mchine tools, passen&er and camercial vehicles, suou
aill equipaent., pa.I. oil equipaent, rice milling equipaent and 
,-arious items of processing equipaent particularly for mi.nine and 
downst.reaa processing of ore. 'lbe fowdry i.ndustr.r mLT therefore 
be regarded as a ajor infrastructural industry for ~-elop1ent of 
the engineerinc sector and in particular for the det.-elopDent of 
local mnufacturine in the priorit.7 indust.l'J' branc:bes described 
above. 

At present. there are about 100 f OWldrJ" \KU. ts in Indanesia 
with an appnr..d..mate esti.Jlated total capLCitT of 10,000 t.oas per _ 
year. l"roduction capacity is larsely for O"eY cast irc::m (80 -
percent); c:apacity for steel i• aeverely lwted <~ 5 
percent); ductile iron cast.ires part.ic:ularly for ~-aJ.,,-es and pipe 
fittincs are also produced. '!he nn1e of fawdry products 
currentl.7 produced include casti.nls for eo14a.enta includi.nl spare 
parts for airicultmal and Iii.nine -.chinel7 as uell u for ni>ber, 
rice and -car poceasinl equi,_rt., textile equipDl!llt., MWint 
IBChines, tile presses, JUlll&. pipe fittin&s and ~ld 
utensils. 

It is ro.: widely recccnized and has also been doanented in 
"-..rious stldies that the weakness of this aector is a major 
constraint for the accelerated developaent of the enci.neerine in
dustry in lndeinesia. Most of these stu:lies which ha,·e been 
carried out in U;e cor.~'1.. of renovat.ion progranmes aiJned at 
inctividual units have pcint.ed out the followint a.wea>oiesses nainoely, 
inadequate technical shopfloor skills, lack of pattern malting and 
desicn knol.:ledie, poor finishing po.rticularly heat treatment and 
fettling of' castings, inr,>roper meltil\£ and JX>Uring techniques, 
lack of quabty mana.gement lead.in£ to hi&h percent.age rejects and 
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in man:;- cases ~ for add.it.ions of balancing equipaent to iJaprove 
casting t.echniques. 0\-erall. labour produc:t.h·i t.y is ,·en- poor 
approxi..sating on an •"-eraie 10 percent of the ,,-a.J.ues in in
dustrialized ~tries. Reject. percent.ages are similarly in Ute 
region of 10-15 percent. and cases ha'-e been saentioned of per
centages as hilh as ~-er 70 percent c:ompa.red to an acceptable 
range of 1-2 percent in -.nT industrialized COU'ltries. The 
standards of equifmel'll -.:int.enanc:e have been reported to be 
e."'t.re9el::r poor leedinl t.o hi.ah l~-els of equiJDellt out.ages. A 
market. oriented mnaament at.ratec::r is norml.ly not adopted in 
mn1" enterprises and the assortlle:nt of products is liai t.ed to l~ 
value i teas. ln-c::ic:llplV' standards are aenerally absent and 
qmlity control -.naiment is ""'8k. /ta a result, prices of 
castings are both wriable and hich. Qtly less than balf of 
current. daDestic demnd is met b1' local fcudries and that. too at 
the lower end of the technolocical -=ale; out of arowd 100,000 
tons esU..ted arnal d nd, loc:al p-oduct.ion is reported to be 
35,000 t.cns cinly. At. the ume time and particularly in the 
CXJntext of current Covenment conoems for enlar&inc non oil and 
.-,s e>t..-ports, may be mentioned the p>te:ntial e:A"pC>rt. .-rket for 
castings provided prices and qmlit]' are competitive. 

In recent. Je&Z'S, .cae fcudries, )Brt.icularly those produci.ne 
parts and o wnp:inents for eut;(8()ti ve engine makers, ba"-e upgnuied 
their f ecili ties in order to be aLle to supply products of 
ac:oeptable quality. !ven here, indications are that reject. rates 
are high and equipment utilll.atioa l~·els can be significantly 
iJllpro'.-ed. 

At the· suie time, a m.lllber of more recently established 
f cuxiries including those .Cich are in the public sector have 
installed modem equipment: use of induction fUI'T.aces is comnon 
and mchine molding is also used. ~ the other hand, the older 
foundries and including a larle mnber of the smaller foundries in 
the prhate sector use cupolas and the creeri sand molding syst.em. 
Sand treatment and sand ccntrol are srossly inadequate leading to 
f<Mldry def~-ts such as dimensional de-."iations, bl<J': holes, sand 
and sla& inclusions etc. 

1bere is therefore uraent need to improve the t.echnoloc- as 
well as to upcrade the akills in the foundry sector. Considering 
~·.rer, that most of the foundries are private sector enterpr
ises, any stratec" for sustained development of the sector must 
concentrate on improdns the ability of the individual units to 
continue t.o modernize br themselves, i.e. to be started on a 
course of autoaenous developaent. 

!t is therefore proposed t.hat the project of technical 
assistance to help in the modernization of the found.r;· industry in 
Indonesia cor.centrat.es on a selected group of individual enter
prises .. nich are considered most promising both from the point of 
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'\"i~ of managerial abi li t.ies and interest as ~11 as the eAist.ence 
of t.he ainillllD t.echnological }e'\"el of eouipment to ensure resul t..s. 
Moderni::.at.ion of these Wli ts is e>--pected to lead to ,·isible and 
demonstrable sains of producti,·ity and profit "-'hicta can act as 
major stimulus for other enterprises el~re to ea.a.late. 
Furthenaore, the successful direct. beneficiaries of the project 
can act. as referral points for others in the industry .:tao can. 
"'-i t.h suitable adaptations, improve the methods and procedures both 
at •.nagement and shopfloor levels that would ha,·e been f!\'a.bated 
and implemented in the beneficiar7 IJ'OUP· 1\,o project locations 
are re:> sended, set within the context. of the oondomerat.im of 
eristinc feuldJT capaci tT in the. CDWlt.l'T. nueb Jakarta and 
Surabaya. 

As far as implementaticn arrancments are concemed, the 
followini schema is em"i-.ed. 

'lbe Covenwent bpleaentine Atle«:T •"ill be tile ttinist.l'T of 
Industry (Direct.orate Cenera.l of tllchinell" and P.asic tteta.ls) 
acting in co-opera ti an vi th the Associaticn of FcudlT Industl'J' in 
Indonesia. At each of the tNo project. locations mmelT Jakarta 
and Surabaya, a mmaber of fcudries (tentatheb est.iJated at 10 
enterprises at each location) are aele...-ted for direct modenrl.za
tion assistance. 1be selected enlelll?"ises are those a>St praais-. 
i.ng of success and i.i.11 after modemizaticn act as •demonstration 
ente"jJrises" or referral points for the Associaticn. At each 
location, one of the eroup is t.o be selected as a lead enterprise. 
TentativelT M'. P.akrie Tosanjaya and l'.T. Ma.ju Va.ma Steel ha..-e 
been selected as lead enterprises for Jakarta and Surabaya 
respective!;. 'these lead ente?l>l"ises, '4dch have a fair le\-el of 
technical capability in tenns of manpower and equirment. itill act 
en behalf of the Association in pl"O\"i~ counter,.rt. facilities 
r.a.or.el;, counteri:art persormel, office and support facili t.ies, 
training fad li ties for perscnnel fraa the other direct beneficia
ries at that locaticn etc. It is also err.i.saied that the Hetal 
Ind;.::;tries ~.:elopnent <=entre, Banchsll 1-"ill also associate itith 
the project through detail of CICUllerlBrts partiadarb for the 
training and in-compEU\J' standard preparation aspects of the 
project. The accent of the project itill be direct. aspport. to the 
beneficiary enterprises so that they can conUnue further moder.:
nization on their O'o'n after project tenaination. 

The f ollcl':ing enterprises have been tentath·eb" selected for 
the t'"v locations. Hcwe,·er, one of the -in objecth·es of the 
p;-e;iaratcry assistance is lo f!\'aluate this t.e.,t.at.h-e listing as 
~u as to enlar•e it. if appropriate. 



- 4 -

Jaltarta Surabaya 

(b) 

PT Barata Indonesia 
PT Baltrie Tosanj,ya 
PT Dendrit 

(Pulogadung) 1. 
2. 

1. 
2. 
3. 
4. PT Bina Usaha Mandiri 

3. 
4. 
5. 
6. 
7. 

AIM OF THE CORTIACT: 

•• 9. 

PI B.B.I. 
PI llmala Ceni 
PI Pinda Tonana 
PI Gruno Kasional 
CV Logaa 
PI Varu Jaya 
llaju Varna Steel 
PI Paltarti liken Indonesia 
PI Jatia Tanan Steel 

The basic purpose of the contract (preparatory aa•iatance) i• to conduct 
an .audit of the existin& leTel• of tecbnolou, operational •kills, aanagement 
practices, aaintenance practices and product aaaortaenta of the fo1Dldries 
listed aboTe and approxiaately ten additional fo'IDldrie• each at ~akarta and 
Surabaya, selected on basis of information available with Ministry of Industry 
in order to identify enterprises which are the 90&t prOllising to be included 
as direct beneficiaries of the proposed technical assistance. 

The preparatory assistance is also expected to determine and examine 
alternative project implementation strategies and validate the proposed 
implementation modality. In this context, the subcontracts should identify 
the lead foundries in each location and their specific roles and f\Dlctions in 
the context of the technical assistance, including also the organizational and 
other arrangements considered ner.essary. The exact manner in which the 
Association of Foundry Industry in Indonesia can provide continuing 
counterpart assistance and help in sustaining the modernization effort should 
also be investigated and elaborated upon. 

The subcontractor will prepare a draft report, detailing the findings, 
their analysis and discussions together with recoanendations, which will be 
discussed in the field with UNDP, Rational Authorities and URIDO, and 
followinr upon this, the subcontractor, SIDFA and the Rational Co\Dlterpart, 
will prepare the first draft of project document. 

Rote: The extent to which software and design facilities are required in 
particular for ensuring efficient pattern design including gating and risering 
should be evaluated as also the type and extent of testing facilities required. 

(c) SCOPE OF THE CORTIACTUIG SERVICES: 

The subcontractor's team will •isit the fo1Dldries noted 1Dlder 'General 
Background Information' in order to fully assess their present status. 

The market conditions vill be assessed by the subcontractor using 
information supplied by the Counterpart and supplemented by the te1m. 

The level of training and experience of staff vill be investigated at all 
levels, and requirements (and modalities) for improvement will be noted. 

I I I I 
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The subcontractor will prepare the draft report which will cover the 
aoderuisation progr ... e, and vhich vill contain a draft vork procrwme in vhich 
vill be found, amongst others, the coordination development of production, 
aarket penetration investaent and training. The report vill include a draft 
detailed project docUDent prepared according to UBDP rules. 

Bote: 1. The aubcontractor, to&ether with the co1Dlterparts exaaine the salary 
acale, vith a viev to enaurin& a lov turnover of trainees. 

:2. A trainin& fo1Dldry b to be aet up within Indonesia, thia aay be 
taken into acco1Dlt. 

Followin& upon the termination of the draft report, the teaa will be 
joined in Jakarta by a UKIDO ataff aeaber, vho will participate in the 
discussions and work leading to the approved final report, and to the final 
Teraion of the project docgaent. 

(d) GENERAL TIME SCHEDULE (Tentative) 

Briefing in Vienna 
Arrival in project area 

Activities in proiect 1-~ 
1. Discussion with the Ministry of 

Industry, Industry Association, 
Manufactures, Consumers, and other 
related bodies 

2. Visits to the companies and 
work.shops 

3. 

4. 

Formulation of analysis, conclusions, 
and recommendations 

Discussion of the above formulations 

5. Drafting of project doclmlent 

6. Concluding discussion and finalization 
of draft project document 
(leave project area) 

Submission of draft final report 

Rote: The team will be debriefed in th~ 
project area by U1'IDO. 

URIDO vill supply coanents 

Presentation of final report 

Tipe: months 
after award 
of contract 

1 
2 

2 

3 

3.5 

5 

6 

6.5 

7.5 

Duration: weeks 
1 

4 

2 

1 

2 

2 
(12 Totai) 
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(e) PERSONNEL IR THE FIELD; 

Total aan/aonths is estiaated at 12. 

A team of four experts in the following specializations: 

a) FolDldry experts, aarketi.ng and cmeral or&anization (Te .. Leader) 
b) Production aspects of foundry including aolding, aeltin&, pouring 

fettling 
c) Quality control 
d) Financial aana1emnt and cost control 

Rote: URIDO will examin~ the C.Vs of the subcontractor's personnel with 1reat 
rare in the search for aaltimuit releTance to the vork to be performed. 

(f)_ LOGUAGE: English 

(&) KEPORTS: 

a) Draft final report: 
b) Final report: 

5 copies 
15 copies 
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APPENDIX 2 

-------------------------------------------------------------------------------------

---:---------------------------------------------------:---------------------------; .. 
I&• 

,., 
:~· 

:---

lft. llAS~l 1 R1si~E~t R1p~ese~titive 
lft.A. SELVA~T~I, Dt~~ti Reside~t Rt?rtst:'itative 

:ut1racr 
:-----
:6.t. IAR~S!~~~~ S!~Ff 
:D. Ar.~e·S£~, Assi~ti~t tt S!~~; 

~:~ f.: P.c~i!~c.:: "·::.i~ r:"'~:::~ 'c:~ E:.~~: 
~£-ttl !•:C;;~tr :· 

~lr ~ & ~~~i;;:~~~ - c:a~~i~; Dir£:~~~~~£ 

::~i .. ti- :·~ 

~~· P.i!"t:-

,,. - ......... .. .. :-_ . _,. :- -
. ': ..... -

; " : ........... . .. -; - ... " 
... ---- -. --f'::: .... " ....... 

:I~. R i P Sul!irsc.r.~ - Ct.; ff CJf Tt~hr;iul 

c~-O~E·it:cr. Burti~ 
:ir. Tote· Pru:~:; !ftE~illurgi~tl - Br•~.~~, ftiriigEr 
:Jr Pu!u Rtne~ - Four.dry ftioa~er 

:Pil!S~ 

:Ir ~ Kctri' - Ttchnici! Stiff 

'lfr.it£~ latio~.: 

h\"t!:ij)tr.t! Prc;·an 

:Jilin P. H Thwir. l4 
:P 0 8:11 21~ Jakarti 
:Tt1Eph\l.1E 3213t-S 
:Ttlex 011.44178 

~ •~: Si:i ~ ~etc.:~· 
::Eii"tti:·, PE: ~:,~~:~rio-., 
: 1Vtt· ~~cjr 

!Ki• S2-5:, Ji\i~~i Se:iti'."'. 
:T1l£;~~~£ !:=:e~ 
:!£;E 4&4!~~ 

~=~~;~es;~i ~c~~d·} 

·r~~~!~~. :~~::ii~ic~. 

::i~i fy~:~:~; ~!~ ~:::~ 

·:~:~~ s~~~~ s~tp~to ri~ ·-

: IPrrse~cl 
:Jikarti Foundry Ctnt~E 
:JI Ri•i Bili •o 23 
:Pult &idur.g, Jikirti Ti1ur 
:Ttltp~rCl~E 4B946'8 
:Ttlti 47316 
lfii 021-7992600 

:P. T. PlftS~ Pulogidurri 
:JI PulOiidur.; 12 
:Jilki~ti Ti1:.1r 

F-1>! c.;•~~r,;: 
'7i:t;~:~.i 42~1~~:-~3•:?6~ 
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-------------------------------------------------------------------------------------

:---~---------------------------------------------------:---------------------------; 
:G. :r. T. ~i!'a · !.-,:i'.~ifi. :p. ~. Bi~~iE - fa~a~.i•1a 

: n ..... s l!i:Oi~ '!ttGfii - PrEsidu:t DirE:~:- :Ji ~-·ii BEki~i Kt ~~ 
:TurRU~ti - ~lint llinigtr :c.~~r.g - J1k1rt1 
:~errvillto S 8BA - lusiAtSs Rflitions Sapfrintendar.t:TfltFhDnE 49'195l 

:1. :P.T. litrie ind B!'othtrs 
:Ir Sintos~ I RitE!i~ llB~ - Se»ior 6e»E!'il lli»i~Er 
:~ e-~~!iir - SiilEs !i~iiE~ 

~e. !P.~. l'e·.~rit 

:~~~i~~j~ ~=E~i~~e~ - 6E~E·~: ~~~e;E~ 

~'i•:·:c: I!:. - :·~ ·e:~:· 

- ............ , 
••' C- ,..., 

............. . . ':. - -... 

:Ji. :PT Bini Uut.il r.i~;diri m"ll 
:P.• Bu'i Setia~i - Prtsi~tn! Dirt:tt• 
:Di~l In; Rid•i~· Sttii~i - Prc.di.:ction flir1•;~~ 
:Elaar. Sur.arlic 

:P.T. likrie 111d lrothff's 
:1is11 Bikrit 6th Floor 
:Jl H R Ri5URi Siid Kiv 1-1 
:Jilirti - 12920 
:Telepbar,e 510192 
:telex 62359 

:P.T. te~~·it <Cffice' 
::1 ~: •• e~ Rir•~i s~ 7 
:Ji~i~ ti Ti l.i .. 
:Ttlep~OtE ~e!~~~ - 8845S4 
~:£:~~- ~s:::. 

:~! Raw: S~:r:!' ~a·i~ N:· ~ 

:Jc~or~c Ir~~s~·io: E~tot: 
·~~::;~~~~i, ~ c ~~:: it:~~ 
:J~kcrt~ ~i~·.:· 

';E!t;~.:.~.: C:!-~7.:,}!~i-~ 

rTE:~ 4 ~:;:5 

;Fi-: c:!-47c:.:~=-

·~T Re~~ P~ili ~iTiCi~ 

:Jl Ra1a Sri~•; r.~ 4 
:!K:i;:tL L~~tv li~a~ 

: Ker11ikl 
:Dua t:roncring J1tiu.ur:Q 
:Tingr1ng 
:Tth;t~.o.ie 0!2-1228~8 

:omce 
:PT Bina Usa~i flandiri 
:JI Tanah AbinQ 11/2~ 
:Jak1rta • 10160 
:Ttltphcne 372878 

:F;::t-~ .. : 
::t Si:~~~ - K~ ::j:~; 
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-------------------------------------------------------------------------------------

~---!---------------------------------------------------:---------------------------~ 

:!~.:?! Ir.d~ B•~q~• ?ri1a 
:~ lucfla.-i - Rina;er 
:Jr liharto - En~in!tl' 

.13.:PT Ind~••c~ir.e 
:P..A.O Su~i9U - Poir.age~ 

::~. ~:·· ?ik•~iti F.ikt:: Ir1~\:-~ic:.:i 

~E ~~~::i:; - Vi~e ?~EEi~f~: 
!F; ·f;;~;;:,~;:· - DirE:b~ 

~!~ ~~: ~iruli - ~irE~t~~ 

'· .i ......... . ...... · .. ~:.-.-:-
~\:~· K:~~=~::: - G~ts~ce~~: Direct:· 
;r··~ E: ~-?~-c.:-.~ P£~ti - ::~::!:~ ~: ::~,r.·.:c 

·~·E ~~·-:~ ~~e-; ~~tit; - ~ti£~ c~ Tt:~~::~: 

~~-:~~~it~G~ !~~~~-

~:7.:~.~- ~i·:~:: ~-.;;~~In~~~~·; 

~; ~:r.C': ~: •t~;: - PrES:·:;i::~ DirE:~c~ 

:&i~ Tjie Iii:: - Director 

:18.:P.T. Agrir.d: 
:E.B. Sant~sa - Director 
:tuk Sutoyo HS - Productir.r. Plannins 
:E.A. r.ahr1adji - &t~e~al Nanager Producticn 
:Fx.H. Subroto - Fo1mdry lliniitr 
:Jr Harry &unardi P - Plant Ranage,, Richin1 St.op 
:l!iS Elly 

:1;.:~· ~i~1r Titi~ !~Et~ "an~fa:t~!1n; 
·:ri·;:~: E - Prt~~=t~c~ ft~~i;i· 

~P! Int~ i•~;~• Pria; 
:JJ laan Rogot re 18 
:bngean; 
:Phor.e 021-61095')·610185 
:Telet 473li1 
:Fax CZ!-~5~34~ 

:Pi Indoeta~hine 
:Jl Cai~ llt:iOt la 14 
:tengtaren;, Jatarta-11730 
:Ttlephane 611990 

: !e!ept:~i ~~!4J~ - !!3~-~,, • 
~Te!f·· b15~? 

:P,!. ft•d3Y ~-~r.~ ~~cc~ 
:R~~;t~t Ir~~~t~ie I!!!~~ 

:s~· e:~:1i 
i~c:E;:~,,:·e O~!-~:Z"S'~-3'.28"4: 

:!£!~ 3Jz~e 

:P.T. ~•·ir.~: Aig;un Industr: 
:J! Si1~ Pc1ihan 149-15(! 
:surabiy3 
:Telephone 031-47084S·47212C: 
:Fax 031-516007 

:P.T. A;~in~o 
:JI Sloepretar. 16-18 
:Surabaya 60161 
:Ttltphone 270191 
:Tele1 31497 
:Fu 0:1-24828 

:P: Ja!!r Tm:. Stec: 
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- - - - - - - - - - - - ~PE K .. - - - - -fgll.tTIES OF_EOllfDRIES VISITED 

FOUNDRY MME C•-•SSIFJCATION TYPES OF METAL POUltE 
GREY CARBON MMG. ALLOY CO"Elt 

!M lmt !!tl.lft J~ DUCTILE MlLEABLE nm mn mn IW ~ 

Jakarta PT larata lndoM1ta JC JC JC JC JC 

PT Ba•rte Tosanjaya JC x x 
PT Deftdrit JC JC JC JC x 
PT ,..ttnca )( JC JC JC 

PT Roda Prt.. lancar JC JC 

PT lina Uuha Mandiri JC JC JC 

PT lnclo Bantna PrtN JC JC JC JC JC JC JC JC 

PT lndo Machine JC JC 

PT PIMSF JC )( 

S.,rabaya PT Pakarti Ri•en lndMMtsla JC JC JC )( 

PT larata Indonesia (Gres••> JC JC JC JC JC x 
PT larata Indonesia (C•ban9) JC JC JC 

PT Maju Vaf'fta St .. 1 JC )( JC JC JC JC 

PT lartndo A.199Uft Ind. JC JC x 
PT A9rtnclo JC JC 

PT Jati• Tllllft St .. 1 JC JC JC JC JC 

Had\ Yonanto I( 

CY lt•i lra•ed,_ JC JC 

P'!' a.a BhN Indra (Ill) JC JC 

J09Yahrta CY Kary• Hidup Sentoll (ICHS) JC JC JC 

lat10r Jaya Co-operative wtth 125 llltllbers rudt111entary ot>eratton 

S..ra"t PT Tri Stnar Puf"ftlNr JC JC JC 

PT Nhwru Jaya JC JC x 

legal PT Katahart SS JC JC JC 

PT Dwih JC JC 
)( 

landuft9 PT Kerta La•1ana JC JC 

CV Teha x JC JC JC 
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FA(;ILITl[S OF fQlJtQ!tl£S VISITEO 

MJMHllS 

FWIJIY IWIJ( PROOUCTION TPA ~---MARKETS~~ I EMPLOYED 

CW RENT UCENCED MW DQMESUt mm J.QIAI. 

.1akarta PT hrata Indonesia 1620 4000 20 80 162 

PT lakrie Tosanjaya 2850 5400 100 368 

PT O.ndrit 1800 3000 100 190 

40 60 101 
PT Metinca 
PT Roda Pri .. lancar 480 100 25 

PT lina Usaha Mandiri 1920 4000 20 80 250 

PT Indio langna Pd• 1800 1200 30 60 10 112 

PT lndo Machine 840 3600 100 51 
16 

PT PIMSF 60 100 

Surabaya PT Pak•rti liken lndones1a 2400 4000 70 30 495 

PT hrata Indonesia (6r•sik) IWU 6000 30 70 229 

~T larata Indonesia (Cabang) 1200 1 99 66 

PT MAju Varna St.,e'i 800 100 171) 

PT la rt ndo An91Un Ind. 2400 540 2U 80 470 

PT Agrindo 720 1000 100 70 

PT Jati• T ... n St .. 1 1500 2400 20 80 70 

Hadi Yonanto 2'40 100 25 

C\' a;., lrabdrum 1200 1800 100 48 

PT I.a Its .. Indra (ell) 1300 2000 100 37 

Jogyahrta CV Kuya Hidup Sentoa (ltHS) 960 1275 75 25 101 

latur Jaya Co-operative with 125 lllelllb•rs rudi .. ntary op•ration 

s ... rang rT Tri Sinar PurnM'U 2100 2700 100 400 

PT Ni•ru Jaya 720 1950 100 400 

Tetal PT Matahari SS 360 586 90 10 30 

PT Dwika 178 100 20 80 98 

la;tdung PT K•rta laksana 240 20 80 28 

CV Teh~ 190 180 
12 
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- - - - - ... - - - - - - - - - - - - - • 
FACILITIES OF FQUNQRIES VISITED 

PATTERNSHOP f'ELTJNG .... 
POLY RATING 

~ mm ~ STYRENE 1=1Q ll.£t!fil tumLA CMJCllLE QnD 

Jakarta PT larata luclOMI•• x IC 5 IC x 
PT lakr•• Tosanjaya x x IC 3 JC x 
PT DendrU JC 2 JC 

PT ... unc:a JC JC - IC 

PT Roda Pri• lanc:ar - JC 

PT lina Usaha MancH ri ); IC s JC 

PT Ir.do lanvna PriN JC JC 3 JC JC 

PT I nclo ... chin• x 3 JC 

Fi PI"5F x - IC 

Surabaya PT Pakart• t•ken lnclofte1ta JC JC - IC 

PT larat& Indonesia (6restk) JC x s IC 

PT larata lnclone•t• (Cabang) x x - JC JC JC 

PT Maju Vama StHl JC • x 
PT lartnclo AnftUI\ Incl. JC IC s JC 

PT Agrinclo x JC x 2 JC JC 

PT Jati• Tlllaft StHl JC 3 JC 

Hacli Yonanto JC - IC 

CV li•t lraked..,. JC - x 
PT ._. ..... Indra (•I) JC 6 IC x 

Jogyakarta CV Kary• Ht.., Sentosa (ICHS) JC JC • JC IC 

latur Jaya Co-operative with 125 lltllbers rudil1entary operation 

s ... rang PT Tri S•nar Pum .. r JC IC 6 JC 

PT Ni•:-u Jaya - IC 

hgal PT Matahart SS JC 2 JC 

PT Dwika JC 2 IC JC x 

Bandung PT Kerta Laksana x 1 JC IC 

CV Teha IC - IC 

1933Y 



FACILITIES OF FOUNIJRIES Vt~ITEQ 

~DING -SAND TVPE 

SIMPLE MECHANISED GREEN 

~ MCHINE MCH_lllE SAND ru BJBMt RECl..AMTIO!t ~ lllHW 

Jahr ta PT larata Indonesia x x x x x x x 

PT Bakrie Tosanjaya x x x x 

PT Dendrit x x x x 

PT MeHnca Precision 

PT Roda Pri• Lancar x x )( 

PT Bina Usaha l'an'Jtrt )( )( x x 
PT lndo 8aft91\A PriN x x x x 
PT Indo MachiM x x 
PT PIMSF x x 

Surabaya PT Pakartt Rtken Indonesia x x JC )( )( 

PT Barata lndonesta (Gr9stk) x )( )( )( x 

PT Barata Indonesia (Caban~' x >: 
,, 

~t Ma.ju Vanta St .. l x x x )( 

PT Barindo AnftUI' Ind. )( )( x 
PT Agrtndo )( x x )( )( 

PT Jatta T ... n St .. l x x )( 

Hadi Yonanto )( )( 

CV l\•i lrated,,.X )( x 
PT Bou 8'19& Indra (•I) x JC JC x 

Jogyakarta CV Karya Htdup Sentosa (KHS) JC JC JC JC JC 

latur Jaya 
Co-operative with 125 .....,ers rudhtentary operation 

S...rang PT Tri Sinar Purn ... r )( JC 

PT Niaaru Jaya JC JC JC JC 

T"al PT Matahart SS JC JC x JC 

PT Dwika )( )( x x 

Bandung PT Kerta laksana )( JC JC 

CV Teha x x 
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- - - - - - - - - - - - - - - - - - - -FACILITIES OF FOlllQRIES VISITED 

~ORE MMING -SAND PROCESSING 
COLI> SAND 5NRI ~WI) 

Stt..ru tot 19! HANO ""CHINE fl.Ml !!W! !!W! 

- - - Jak-arta - - PT hrata lncloMsia )( )( )( )( )( )( ,, 
PT lakri• Tosanjaya )( )( )( x )( 

PT u.ndrit x x x )( x x 
PT Metinca 
PT Roda Pri .. lancar )( IC )( 

PT lin& Usaha Mandiri )( )( x )( )( x 
PT lndo hftgna PriN )( x x x )( x 
PT Indo Machin• x 
PT PIMSF x )( 

Surabaya PT Pakarti Rik9" lnclon•sia x x x I( )( )( 

PT hrata lncloMsia (Grasik) x x x )( x )( )( 

PT larata lncloMsia (Cabang) )( )( )( 

PT Maju Varna St .. 1 )( )( )( )( )( x 
PT lartnclo Antgun Incl. )( )( )( 

- - - - - - - - PT -Agf'i nclo- - J( J( J( J( x x 
PT Jati• T..an St .. 1 )( )( J( JC 

Hadi Yonanto • )( 

CV li•i lrak9dn. J( 
)( 

- - - - - - - - PT-80N-~U~ Indra (Ml) J( J( JC x 

Jogyakarta CV Kary• lttchlP Sentosa (KHS) )( )( )( )( ){ x JC 

htur Jaya CG-0P9rativ• with 125 .. llb•rs rudi1Mntary opnation 

s ... rang PY Tri Sinar Pum_.r )( )( x 
PT NiNru Jaya JC x x 

T•l PT Matahari SS JC x 
PT Dwika )( )( JC x JC 

landung PT K•rta laksana JC JC x x 
CV Teha x IC )( 

1933Y 



FACILITIES OF fQUNORIES VISITED 

-FJNISH~NG --- -.quALJTY CONTROL 

HT HEAT SPEC- CE CHEMICAL SAND ~CHANICAL OUTSIDE 

BLASTING TREATftENT TRQMETER ~ I.AL TESUfli TESTING Mii!ttl: 

Jakarta PT Barata lndonesta JC x x x x x JC 

PT Bakr;• Tosanjaya x x J( J( x JC 

PT Dendrit JC JC J( J( 

PT ~tinca JC J( 
N.D.T. 

PT Roda Pri .. Lancar 
PT Bina Usaha Mancltrt JC 

J( J( x x 

PT lndo langna Pri .. x JC JC x x x 
IC 

PT I ndo Machin• 
PT PIMSF 

Surabaya PT Pakarti Riken lnclonesia JC JC J( x x )( x IC 

PT Barata Indonesia (Gresik) x x x x IC 

PT Barata lnclonesta (Ca~ang) x x J( 

PT Maju Varna St .. 1 x J( )( x 
IC 

PT Barindo An99Uft Ind. JC 

PT AgrindO IC )( IC 

PT Jati• T...,. St .. 1 JC JC 
x 

Hadi Yonanto 
CV Bi•i Braked,,. JC 

PT ION Ii ... Jn;tra (•1) JC )( JC J( x JC x 

Jogyakarta CV Karya Hi- Sentosa (KHS) JC x JC x x 

latur Jaya Co-ot)erati•• with 125 llllllbers rudillMlntary operation 

S-.rang PT Tri Sinar Pvrn ... r JC JC 

PT Ni .. ru Jaya 
x 

1..-1 PT Matahari SS 
PT Dwika JC 

IC 

JC 

Bandung PT Kerta Laksana 
CV Teha 

)( x 
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?be project will assist selected small and medium scale foundries in the 
private aectors by improving their market penetration, qua~ity and range of 
products produced and also their economic utilisation of plant and equipment 
by the introduction of new and relevant technology by hands on training and 
the upgrading of skills at the enterprise level. In addition the introduction 
of new and improved financial, cost and management practices will assist the 
development of a competitive foundry industry. 

The project will be developed through the counterpart organisation, Director 
General Gf Machinery and Basic Metal Industry (DGMBMI) of the Ministry of 
Industry which will work throu•h the Metals Industry Development Centre (MIDCO 
and the Foundry Association. 
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A. COll'IEXt' 

1. J)escriptiou of FOJlllda Subsector 

The Government of Indonesia has laid great emphasis on 
industrialization in the c~untry and the engineering sector 
has been given high priority for development both in the 
public and private sectors. Priority has been given to the 
promotion of local manufacture of industrial machine::y such 
as equipment for palm oil, sugar, rubber, tea, wood 
processing, teletiles and also aachine tools, agricultural 
equipment including earth moving vehicles, electrical 
equipment, railway atoclt, automotive components, shipbuilding 
and offshore structures. Most of this equipment 
incorporates foundry products. 

The foundry industry is an essential infrastructural 
component for development of the engineering sector. It'• 
eleistance permit the engineering sector to operate with a 
great flexibility in the response to design changes and the 
introduction and development of products. The absence of a 
proper fo\Uldry industry will therefore clearly inhibit the 
growth of this sector. 

There are approximately 110 licenced fo\Uldries within 
Indonesia ranging in size from rudimentary cottage-type units 
employing less than 10 people through to medlum scale 
private and state-owned operations with up to 400 workers. 
The licenced capacity of the industry is 98,000 tonnes per 
year, this figure must be viewed with some caution as there 
is no clear definition of the basis for calculation of 
capacity. The current output is approximately 50,000 tonnes 
per year (80% iron and steel, 20% copper and aluminium based) 
which is estimated as only one third of the country's casting 
usage. 

Locally produced castings are supplied to equipment 
manufacturers or directly to infrastructural development 
projects as well as replacement spare parts for consumer 
products such as passenger and conmercial vehicles. 

Tb.ere are five r1tate owned foundries and a limited number of 
joint venture operations with a foreign interest but the 
majority of the industry is private domestically ovned of 
small and med!um scale. The state owned fo\Uldries represent 
15% of the total installed ca~acity an~ of ~he tonnage 
produced approximately 8% (4,000 tonnes) comes from public 
sector fo\Uldries and 92% from the private sector. Of all 
castings produced 75% is of indeterminate specification and 
of simple complexity. 

The report prepared by GTZ (January 1989) indicates that 14 
foundries produce the 9.51 of the total foundry production 
which !s directed at the engineering industries, targeted by 

.... 
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the Government for development. The report prepared under 
the preparatory assistance indicates that some 15-18 
foundries possess an amo\Dlt of machinery and equipment, such 
as to allow their expansion to a technology acceptable level 
of operation with a not unreasonable investment in plant and 
technology. 

2.Boat Country Strategy 

Within the engineering sector the governaent gives high 
priority to an expansion of local manufacture of aachinery 
and components and assists this with an agreed schedule of 
import deletions. 

This policy requires the foundry industry to expand 
production and improve competitiveness by upgrading both 
quality and productivity as well as diversification into the 
more complex products now demanded by the sector. 

The Government also gives priority to the development and 
growth of the small and medium scale industries (SMI). It 
emphasizes the need for SMI such as foundries to be 
technically competent and to have linkages with the supply of 
products to large scale industry, to have a large share of 
the replacement market in engineering items to create 
additional product added value and to enhance the export of 
engineering goods. 

3.Prior Ongoing Assistance 

The Metal Industry Development Centre (MIDC) in Bandung is 
supported by the Government of Belgium and contains a small 
foundry product development facility. 

The Politeknik Mekanik Swiss (PMS) is building a training 
centre for patternmakers and fo\Dldry technicians and is 
supported by the government of Switzerland and a World Bank 
loan. The objective is to train students and shop floor work 
force, and not to be involved in the training of supervisory 
and management personnel. 

MIDC is expected to be involved in the project aa a techDical 
support centre principally in order that it may enhance its 
technical capacity to assist the fo\Dldry aubsector in 
general. Also in order th•t selected staff may cbtain more 
industrial experience and MIDC develop closer contacts vith 
the foundries. 

4.Institutlonal Framework for the Fo1Dldl'Y Subs~~tor 

The foundry industry is a subsector within the responsibility 
·~ 
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of the Ministry of Industry (Directorate General of Machinery 
and Basic Metals). 

Currently the only institutional aechanism for aupp~rting the 
development cf the industry ia the Metals Industry 
Development Centre (MIDC) Bandung. Thia ia a product 
oriented development operation designed to assist the small 
to aedium scale industry to acquire know-how for the 
aanufacture of aetal products in the Indonesian environment. 

Within MIDC a foundry advisory and training service exists 
for use of both the private and public sector companies, 
this includes a patternshop and amall foundry for the 
aanufacture of prototype castings. Limited direct technical 
and training assistance is offered. 

The project is directed at a group of foundries 
selected for their ability to absorb technology and to 
finance necessary improvements, the technical counterpart 
organisation will be MIDC which will be directly under the 
the counterpart organisation which is the Ministry of 
Industry, Directorate General of Machinery and Basic Metals-(DGMBMI). 
The Fo\Dldry Ar.sociation will be the counterpart organization for the 
administrative and management aspects of the project. 

' B.PRO.JECT JUSTIFICATIOK 

' 1. Problem to be Atfdresse4. the Present Situation 

The problems to be addressed by the project briefly are -

1.1 At "Macro" Level 

The developm~nt of the production of equipment and 
machinery within the country, and the supply of 
apecialical apare part• for induatry depend• upon the 
exiatance of a technologically flexible foundry 
industry. The foundry industry is clearly expected to 
service the engineering aubaector through the supply of 
castings. Thi& ia not happening in Indonesia, and the 
Ministry of Industry has recoqnised that the 
deficiencies existing within the Foundry Industry are 
causing aervice problems, for the progress of the 
Engineering Industry. 

At present the foundry industry is currently estimated 
to be successfully supplying only one third of the 
castings required by the country. The remainder are 
being imported with for example the sugar industry still 

.... 
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importing 10% of foundry produced •pares. Despite 
extensive lnvestaent in the •tate owned foundrie•, 
little penetration of the potential ca•ting market ha• 
been achieved in recent years. 

The installed capacity of the foUDdry industry is 
divided between the private aector - some ass and the 
atate sector with some 15%. The private aector capacity 
ls utilized at roughly 50%, the state enterprises at 
less than 30%. 

Poor economic competitiveness and alo7 product and 
process development has in some lnscances delayed the 
implementation of the Government'slmport Deletion 
Progrume. 

It ls widely recognised and documented in various 
studies that the weakness of the industry la a aajor 
constraint for the accelerated development of the 
engineering sector. These reports inciude : 

- Renovation of Jakarta Foundry Centre by Japan 
International Co-operation Agency 1985. 

-Market and Marketing Study on the foundry sector in 
Indonesia by Kleingenstein 1987. 

-Supply capability of and development pattern forthe 
Indonesian ferrous and new ferrous foundry industry 
by GTZ Technical Co-operation Federal Republic of 
Germany 1989 

The problems be addressed are thus the low capacity 
utilization and t~e limited market penetration. 

1.2 At "Micro" Level. 

1.2.1 Product 

The quantity and range of component types produced by the foundry 
industry la low with up to 75% being of i-:ideterminate material 
apecification and mo•t of aimple complexity. There is a lack of 
knowledge of the market and a very limited ability to assess and 
develop the manufacture of castings required by the market. 

1.2.2 Operational Technique 

Lack of akilla and technolo&Y in patternmaking, (which la a basic 
eaaential input) production technique1, modern foundry proceaaea 
and metallurgy are reatricting the expanaion and divenification 
of the induatry into more complex product•. 

1.2.3 Plant Management and Operation 

Poor quality management •Y•tems and abaence of 
laboratory testing and proc~as control equipment results "ftl either 
low •tandard components or high reject rates within the foundry. 
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1.2.4 In.estaent and ftaintmance 

Inappropriate choice of equipment, frequently of inferior local 
manufacture, and poor maintenance practices also leads to delivery 
delays and hi&h prices. 

1.2.5 Manucment and Develoment 

Inaular aanageaent attitude• and an ab•ence of an effective 
inatitutional framework for both c011Dercial and technical 
development, •everely restricts any general aodemiaation of the 
industry from within. 
Bon delegation of responsibility to •ubordinates within the 
aanageaent structure, absence of coat aysteas and vage incentives or 
work measurement results in both low productivity and profitability. 

The problems to be addressed involve all the activities which 
together ll&ke an industry. Given their range and complexity, and 
the urgency which Government assigns to their solution, it has been 
decided to approach these problems at an industry rather than an 
institutional level. An institutional approach would, it is 
believed, result in a serious delay in obtaining the necessary 
required improvements. 

It is intended that this project will modernise the fo1Dldry industry 
in the two centres of Jakarta and Surabaya by the introduction of 
technology, specific training and market development assistance. 
The production of castings in these two areas acco1Dlted for 65X of 
the total foundry output. It is therefore considered that 
by concentrating the project activities in these two centres a rapid 
and useful result will be obtained. 

1.3 Tbe Present Situation and Expected End of Pro1ect Situation 

The Present Situation has been described in a general 
form 1Dlder 1.2, Micro level. The following table 
presents this situation in a fully broken down form, 
\Dld~r the specific industrial activity title, and each 
is •~companied by the corresponding Poat Project 
Situation. It ia clear from the table that a thorough 
restructuring of the selected fo1Dldries will take place, 
bringing these activities into line with proper 
procedures at all levels. 

The Poat Project Situ•tion haa not been analysed in 
tenua of total production increase. Thia is became aome 

. .,, 
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fo1Dldries vill concentrate on producing 11<>re cOllplex 
higher value castings, with a lesser emphasis on volume, 
whilst others will expand into nev product areas, many 
of which a~e yet to be defined by a .. rket aurvey. 
There la a ~.arge aarket available and the aarket 
information will be used to guide the project. 

PRE PROJECT 

Pattern Baking 

Few skilled patternmaltera and 
trainees 

Standard of construction and 
design ls poor 

A very limited availability of 
of suitable machinery and hand 
tools 

Ro technology for producing 
epoxy resin patterns 

Melting 

POST PROJECT 

A alnialml of 40 retrained 
patternaalters 

Adequately designed and 
manufactured wooden patterns 

Two lead foundry financed, 
fully equiped, production 
and training patternshops 

Fully trained patternmalte~s 
in the use of epoxy resin 

Poor 1Dlderstanding of 
metallurgical procedures 

Trained vork force in metallurgical 
procedures 

Limited range of simple metal 
·types prod1:ced 

Inadequate metal testing 
techniquesfacilities in use 

Poor raw material selection 
storage, cb~r~e measurement 
and control~urnace additions 

Lack of 1Dlderstanding of 

Moulding' and Coremaking 
I 

Limited aand proce~sing contr~l 

Rudiment'ary hand moulding 
technlques in clay bondedand 

I ' 

Production of a wider range 
of high performance alloys 

Full metal testing facilities 

Systematic ccntrol of rav 
materials and measurement of 

Trained work force in correct ladle and 
pouringcorrect ladle and pouring 
practicespractices 

Introducti~n of ayatematic 
and control 
Operation of improved hand 
moulding techniques uaini 

aand testing 

. " 
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cement sand procesaes only 

Poor quality machine aoulds 
due to pattern quality and 
aachine operational ability 
due to laclt of aaintenance 

Limited use of sand types 
and techniques for 
cormaking 

Manufacture of aiaple type 
casting 

Flnilhina 

Lack of ahotblasting giving 
high reject rates during 
machining operationr. due to 
failure of inspection to 
detect defects due to the 
lack of applying correct 
finishing techniques 

Lack of full understanding 
and control of heat treatment 
processes 

Quality and Process Control 

Bo coaprehensive quality 
or process control 
systems in operation 

Bigh casting reject rates 

Lack of detailed understanding 
of caating specHicationa 

chemically bonded aand aystems 
improved control and productivity. 

Iaproved aachine aoulding 
patterns and casting quality 
along vlth better 

vi th 

performance of equipment by installed 
planned aaintenance scheduling. 

Complete range of sand 
procesaes and technology 
available 

Production of a wider range 
of more complex castings 

Castings properly shotblasted 
to enable identification of 
defects by full inspection 
prior to machining improvement 
of casting quality by 
application of correct 
finishing techniques. 

Trained personnel in the use 
and control of heat treatment 
processes 

Quality and process control systems 
covering, casting standards, written work 
procedur-"s, recording and analysis of 
quality data, installation and calibration 
of control equipment. 
Quality management structure, product 
certification, customer liason and quality 
aystems audit 

Measured and reduced casting 
reject rates 

Trained perso1U1el in the 
production of high grade 

.... 
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resulting in the production 
indeterminate specification 
low grade castings 

Bo technical counterpart vith 
adequate 'in plant' experience. 

ISan•&eaent Practices 

Inappropriate 1UU1&geaent 
atructure for the foundry 
operation 

Lack of Delegation of Line 
Authority and Responsibility 

Absence of coat, financial, 
and aanageaent control systems 

Institutional Framework 

No co-ordinated institutional 
framework exists for the 
general collection, development 
and disemination of data on 
new technology and marketing 
throughout the foundry industry 

alloys and a vider 
uore complex castings to 
accepted specifications. 

range 

IUDC vill have obtained experience 
permitting it to extend its aervices 
to the aubsector. 

Efficient, formalised 
fowdry aanageaent teaa. 

Delegation of line 
Authority and Responsiblity. 

Installed cost, financial and 
management control ayatems 

Existance of an_ institution~l 
framework capable o! absorbing 
and disseminating technical and 
marketing data to the foundry 
industry in general. 

of of 

It is anticipated that this will consist of 
a core staff of upgraded trainers at MIDC, 
and also a semi professional body 
representing the personnel and management 
of the foundry industry. 

::o administrative cowterpart 
vith adequate experience 
of the aubaector. 

The Foundry Association will, through vork
inr vith the expert9, have acquired 
experience to further assist the subsector. 

3.Tarcet beneficiaries 

3.1. Tbe Main Beneficiaries 

Tbeae vill be the machinery and component manufacturers 
within the engineering sector vho vill have available a 
foundry industry capable of producing an expanded range 
of cast components at apecified quality levela, in a 
vide range of metal compositions, delivered to a&r~ed 
achedules and at coopetative prices. 

3.2 Tbe I111111ediste Beneficiaries 
3.2.1 Foundry Institutions 

The requir£ment to obtain a rapid and enduring solution 
to the problems described, and the nature of the 
problems require that the project b~ addresaed directly 
to the foundries. However, the project activities to be 

.... 
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developed are such that only a lillited number of foundry 
plants can be covered by the project personnel and only 
plants within a limited geographical area can be 
covered. Thus the regions of Jakarta and Surabaya, 
vhic!l acco1Dlt for some 65% of the total csti~s 
production were selected, and within each region, those 
fo\Dldries which off£r the beat conbination of installed 
capacity and technical and aanageaent ability were 
chosen to participate in the project. 

The direct recipients will raise the technological level 
and supply capability within the foundry industry and by 
their example and success act as a stimulus for other 
enterprises to emulate. 

The ongoing provision of training facilities and 
expanding complement of experienced personnel in the 
industry working .rithin an appropriate institutional 
fraaevork vill provide the iapetus for continuing 
aodemiaation of the foundry industry. 

Jmm 

Lead Foundries PT Indo Bangna Prilla 

Associate Fo\Dldries PT nendrit 
PT Bina Usaha Mandiri 

SURABAYA 

PT Agrindo 

PT Madju Varna Steel 
PT Jatim Taman Steel 
C.V Bumi Braltedrum Co. 

Other FoundriesPl' Roda Prilla Lancar PT Paltarti liken 
Pl' Indo Machine tT Barindo Anggun Industry 
PT Metinca 

The following foundries, although not in the project areas 
and will not be visited by the expert team will benefit from 
aending at their own coat patternmakers to the lead 
foundries for retroining, personnel to attend seminars 
and ad hoc assistance from the expert team with 
technical and production problems. 

YOGYAlilTA - CV Karya Bldup Sentoaa 
- Batur Jaya (Co-operative) 

- PT Tri Sinar Pumua Foundry 
- PT liuru Jaya 

TE GAL - Matahari SS Co.Ltd 
- PT Dvika 

BARD UNG - PT Kerta Lakaana 
- PT Teha 

3.2.2. Institutions 

.... 

It is proposea that MI,DC and the Foundry AB&ociation be fully 
involved in the pro,,ect, in the areas o'f technology, and 
management/adminiatradon respectively, under the guidance of 
DGMBMI. ' 
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4.Protect Stratecy IDCl Institutional Arrep•eacnt 

4.1. Project Strategy 

During the preparatory phase of the project, the 
requirements of the IUnistry of Industry, vere 
considered. These include a rapid increase in the 
supply of cast .. chine C011ponents and apare paru to the 
engineering industries and to industries which operate 
aachinery. It vaa decided to offer direct aaaiscance to selected 
fo1Dldries vi th DGllBllI as the executiTe, coordinating co1Dlterpart, 
and vith MIDC and the Foundry As.sociation (FA) as Technical and 
llanageaent/Administrative C01Dlterparta reapectiTely. IUDC and the 
FA vill aupply ataff vho vill accompany those experts whose 
activities conform to the interests of each institution, and will 
thus allow them to consolidate their Jcnovledge, obtain experience 
and deTelop the necessary degree of co-operation between lfiDC and 
FA. They vill be expected to continue to assist the foundry 
sub-sector after URDP/URIDO involTement la at an end. 

The foundry plants proposed to be aasisted by the 
project were selected on the basis of : 

i. The interest in participating in the project 

ii. The existing installed capacity which permits a 
useful increase of production 

iii. The ability t~ make additional capital investment, 
where required for the progress of the plant. 

iv. The ability to absorb technology 

v. The existence of a sufficient and relevant 
managerial capability. 

MIDC will offer a permanent technical •~pport to the 
industry by providing indispensible 'reverse 
engineering' and product development assistance. The 
Centre will supply apecifications tor casting•, in 
coordination with the consumer of these products and may 
assiat ~n providing quality assurance where required. 
During the course of the project, MIDC will aelect 
specific areas which it consider• can be included into 
it• permanent aupport and development activitiea, in 
order to continue to off er theao aervices on a permanent 
basis, following upon the termination of the project. 

Two locations have been chosen which are the major 

' ... 
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regional centres for the industry in Java i.e Jakarta 
and Surabaya. At each centre a lead folDldry ha• been 
chosen vhlch will have a reaident teaa of three expert• 
coverlna the disciplines of patternaaltina, fo\Dldry and 
aethod1 enalneerina and aetallur&Y. 

The te ... , for the first six aonths of the _.ro1r._e, 
(vi th the exception of pattern ultina which vill be 
continuous retrainina of lead, associate and other 
folDldry pattern aakers for the duration of the project), 
vill concentrate their activities in modernising the 
lead fo1Dldry '• operation. For the second six aonth 
period the lead fomdry vlll receive 50% of the teUIS 
time and the associate foundries the other 50% and for 
the remaining twelve 11c:iths the tille vill be shared 
approxlaately 25% to t lead foundries and 25% to each 
of the associate folDlc es. During the proj~ct other 
foundries both in the ~graphical and other ar•as vill 
send pattern aaltera fo~ retraining, have selected 
personnel attend semina:s and have ad hoc assistance 
from the expert team on specific production or technical 
problems. 

To cater for the chronic deficiency in patternmaking 
skills the lead foundries have agreed to establish and 
have ready for operation a fully equiped patternshop, 
for the manufacture of wood and resin patterna,prior to 
the project coamencement capable of both standard 
producti~n and also retraining of pattermaalters. This 
facility will be freely available to assist in training 
personnel from other foundries. Both lead, and 
associate and other foundry personnel will be given 
intensive instruction in good techniques whilst 
manufacturing their own patterns. Semiuars covering 
specific topics will be held at the lead fo,.Dldries for 
attendance by local foundries. 

The metallurgistsand foundry engineersvill be 
responsible for training counterpart personnel from the 
lead, aasociate and other foundries by the following 

Intensive theoretical and practical "on-the-job" 
training in pattern design, methods engineering, 
moulding and coremaking techniques, sand control, 
furnace practice and laboratory control of melting 
operations, heat treatment, shotblasting and 
finishing. 

-Establishment of comprehensive quality control 
systems 

-Technical training and suppo~t in sales and 
aarketina 

I ... 
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-Development into aore cOllplex castings in a wider 
range of high performance alloys 

-Advice on suitable equipment and foundry layout and 
processing procedures 

Tvo additional experts will be provided, resident in 
Jakarta but with operational and training dutie• at both 
locations. These will consists of : 

A chief Technical Adviser vho will be responsible for 
administration and coordination of the tvo teams of 
experts and their work progr&lllles. 

Advice on .. rketing strategy for the industry to aasiet 
aubstitution and the illport deletion progr .... e. Carry 
out specific .. rket atudiee in conjuction vith 
counterparts froa the Riniatry of Industry and Foundry 
Association. Also advise on the optiona for and the 
creation of a coordinated institutional framework, the 
adoption of which will beat facilitate the ongoing 
development and modernisation of the industry. 

A financial and management expert who will be 
responsible for reviewing the current management 
atructures and practices, evaluating current financial, 
cost and management reporting systems with a view to 
installing new computerised systems and up dating 
existing systems where practical in order to give 
greater coat, financial and management control of the 
lead and nominated associate fo1Uldries. This position 
also involves th~ trainin& of financial staff in cash 
flow tecbniqueJ, capital investment appraisal and the 
management teams in comp3ny forward plauning. 

4.2. Institutional Arrangement 

The project will be attached to the Ministry of It.duetry 
(Directorate General of Machinery and Basic Metals) 
acting in co-operation with MIDC and the Foundry Association who 
will jointly 1Uldertalte all the co-ordination work with 
other direct recipients invclved in the project. 

The Foundry association and the Metal Induatries 
Development Centre, will detail coUDterpart staff for training and 
up grading in technology and foundry proceaaea and 
procedure•, and in management and administration. 

The lead f o\Dldrie• have agreed to provide counterpart 
facilities including office accomodation, office 
secretarial, communication, transportation and other 
services and also training facilities for personnel 

·~ 
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from other direct beneficlarle• for the duration of the 
project. 

It is also essential that there vill be direct contact 
between the project international ataf f and the direct 
recipients. 

The obligation of the lead foundriea to allow acceas and 
provide the facilities vill cease at the teraination of 
the project. However if they should wish to continue 
this can be arrange by discussion with the Ministry of 
Industry and the Tarioua interested par~iea. 

5. Jeaaopa for assistance froa VRDP/Bzecattpg A&eDCY 

The aoderniaation of the foundry industry has priorit~ in the 
engineering sector development plans of the Government of 
Indonesia. UlfIDO has a thorough knowledge of foundries in 
developing countries through a successful record of 
assistance in this field by direct technical support. The 
Ministry of Industry has requested UlfIDO ~e the executing 
agency. 

6. Special Considerations 

The major part of the foundry industry la in the private 
sector of the economy and consists of small to medium sized 
1Dlits which are labour intensive. The contant and activities 
of the project have been designed to directly assist 
selected 1Dlits in both expansion and quality upgrading. Ro 
negative impact from the project is foreseen. 

7. Coordination Arr•nremait 

A number of bilateral aid projects have some co111on interest 
in the foundry industry development. 

(a) Metals Industry Development Centre-Bandung. 
Thia institution ia a research and development facility 
controlled by the Ministry of Industry supported by the 
Government of Belgium. Specific metal baaed products 
are developed for Indonesian manufacture. It contains a 
small foundry 1Dlit and pa:ternahop which ia used for 
prototype production. Technical assistance is offered 
to the ... 11 acale industries by a advisory and 
training service. The capacity of the foundry section 
ia limited and is in the main product orientated. 
Counterpart• from MIDC will participate in the training 
and technology tranaf er operationa of this project to 
upgrade their knowledge and it is expected that MIDC 
will select specific are•• of expertise during the life ·~ 
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of the project, and vill include theae in it• progra1111ea 
or aaaiatance upon termination of the project. 

(b) Pollteknik Mekanlk Swlaa - Bandung 
A folDldry technician training operation la being 
established as part of thi• aklll training centre, vhich 
ia aupported by the Govemaent of Sw~tzerland. The 
eguipaent ia fmded by a World Bank Loan and it la 
intended that both prototype and production castings 
vlll be manufactured. 

Skill training at appentice level in patternaaltil!& and 
foundry practice• will be given to achool leavers prior 
to employment in industry. Courdination of the 
operation into the future institutional fraaevork of the 
industry will be considered during the project 
blplillentation. 

(c) Advisory Group, Technical Cooperation, Federal Republic 
of Ge rr:iany. 
A series of studies have been carried out into the 
operational activities, status and development 
persp~ctives of the basic engine~ring industries. As 
part of this a profile of the foundry industry has been 
compiled and rec~anendations made for the upgrading of 
the industry to meet future planning objectives. The 
activities within this project do not conflict with the 
recommendations and no duplication of assistance is 
anticipated. 
Direct technical assistance to the foundry industry is 
not included in the c~rrent assistance pro~ra1111e of the 
Federal Republic of Germany. 

8. Counteroart Support Capacitt 

Counterpart staff for the project will be provided by both 
the private sector folDldries and the Foundry Association, 
the Ministry of Industry and 
the Metals Industry Development Centre, and qualified ataff 
is available within the M.O.I and MIDC. Written assurances 
have been recieved, endoraed by the M.O.I, from the major 
fo\Dldry counterpart• from the private aector. A memorandum 
of agreement ha• been algned by the Ministry or Industry and 
the two lead foundriea (Annex). 

MIDC will provide three counterpcrta in the dlaciplinea, of 
patternmaking, foundry engineering and metallur&Y 
respectively. 

It la e~aential for the project success that ·iuent English 
apeaking, technically qualified personnel are available and 
this must be confirm~d by the URIDO CTA before c0111111encement 
of the field activities of the' project. 

. .,, 
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C. Tiii DEVELOPllEllT OBJICrIVB 

The development objective of the project ta to laprove the 
quality, productivi~ and viden the range of producta 
manufactured in the foundry industry, to enable the 
Saplementation of the Government'• expansion, diveraification 
and de~etion polieies, for the engineering industry. 

D. IlllBDllD OIJBCTIU 

The overall project objective la to assist a group of 
selected ... 11 and aediUill scale foundry industries to 
achieve quality, diversification and economic production 
through direct technical and management aasiatance at the 
private sector enterprise level, and to prepare IUDC and the 
Foundry Association to continue the work upon finalization 
of the project. 

l JlllEJ)IATI OBJECTIVE BO l 

The aodemiaation of two lead foundries based in .faurta and 
Surabaya respectively so that they will act as d'?llOD'ltratfon 
units by the introduction of new technology, training and 
upgrading of skills to improve their market penetration, 
quality, range of products and economic utilisation of their 
plant and equipment. 

1.1. Output 

Increased volume and improved quality of the existing 
foundry production to meet the demands of the expanding 
engineering industry. 

Activities 

1.1.1 Activity I 

Produce high quality patterns by utilising the fully 
equiped lead fo\Uldry patternshops for normal 
production and the retraining of lead foundry 
patternmakers. 

1.1.2 Activity 2 

Review the exiating quality procedures and establish new improved 
and fully comprehensive systems. 

1.1.3 Activity 3 
.... 

Introduction of production contrel systems and planned maintenance 
scheduling to increase productivity, efficiency and 'utilisation of 
plant and equipment'. 
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1.1.4 Activity 4 

Reco111Dend improveaenta in processing procedures and then where 
required advise on modifications to foundry equipment and layout. 

1.2. OutPut 2 

Increased production of a wider range of complex 
castings in highe~ performances alloys to meet the 
requirements of the expanding engineering industry. 

Activities 

1.2.l Activity l 

Assist in the market •saeaament to identify new potential products 
for l'lanufacture and help in the attainment of orders for these new 
products by expert technical sales support. 

1.2.2 Activity 2 

Introduce new production methods and materials to enable the 
manufacture of the new products and train foundry management and 
operatives in their use. 

1.2.3 Activity 3 

Introduce quality control and testing techniques to meet the quality 
requirements of the new products. 

1.3 OutPut 3 

E~tablished cost, financial and management control systems to create 
effective management, improved profitability and market 
competativeness. 

Activities 

1.3.l Activity 1 

Rniew and where appropriate eatabliah a revised general management 
atructure with financial awannesa, and aasiat with the preparation 
of a three year business pl~. 

. .,, 
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1.3.2 Activity 2 

Establish COllpUterised financial, cost control and management 
reporting systems. 

1.3.3 Activity 3 

Establish aoni toring and review procedures to fully utilise the 
information and data generated from the new systems. 

2. lwec!iate Obiecth·e lo 2 

The modernisation of aix nominated associate foundries 
three in each of the project locations (Jakarta and Surabaya) 
by the introduction of new technology, training and upgrading 
of skills to laprove their market penetration, quality, range 
of products and economic utilisation of their plant and 
equipment. 

2.1 OutPut 1 

Increased volume and improved quality of the existing 
foundry production to meet the demands of the expanding 
engineering industry. 

Activities 

2.1.1 Activity 1 

Produce high quality patterns by the retraining of 
associate foundry patternmalters at the lead foundry 
patternshops. 

2.1.2 Activity 2 

Review the existing quality procedures and establish 
new, improved and fully comprehensive systems. 

2.1.3 Activity 3 

Introduction of production control systems and planned 
maintenance of plant and equipment. 

2.1.4 Activity 4 

Recommen:Sed j.mprovements in Processing Procedures and 
then when required advise on modifications to fo\Dldry 
equipment and layout. . ... 
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2.2 OutPut 2 

Increased production of a wider range of cOll(>lex 
castings in higher perforaance alloys to aeet the 
requirements of the expanding engineering industry. 

Activities 

I 
I 
I 
I 

2.2.1 Activity 1 ~ 
Aasiat in the aarket aaaeaaaent to identify new potential products 

1 for manufacture and help in the 
attainaent of orders for these nev products by expert 
technical sales aupport. 

2.2.2 ~~ 

Introduce new production aethods and aaterials to enable the 
aanufacture of the new products and train fo\Dldry managaaent and 
operatives in their use. 

2.2.3 Activity 3 

Introduce quality control and testing techniques to mee~ the quality 
requirements of the nev products. 

2.3 OutPut 3 

Eatabliahed coat, financial and management control 
ayatems to create effective management, improve 
profitability and market competiveness. 

Activities 

2.3.1 Activity 1 

Review and where appropriate establish a revised 1eneral management 
structure with financial awareness. 

2.3.2 ActivitY 2 

Establish computerised financial, coat control and management 
reporting systems. 

2.3.3 Activity 3 

Establish monitoring and review procedurea to fully utilise the 
information and data generated from the new systems. ·~ 
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I 3. lwediate Ob:lectbe lo 3 
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The technical upgrading of other interested f o1Dldries in the 
tvo project locations of Jakarta and Surabaya by the 
introduction of technical expert assistance on specific 
prob leas 

3.1 Output 1 

Increased voluae and improved quality of existing 
fo'Ulldry production to aeet the dmands of the expanding 
engineering industry. 

Activities 

3.1.1 Activity 1 

Produce high quality patterns by the retraining of other foundry 
patternaalter~ at the lead fo\Dldry patternshops. 

).1.2 Activity 2 

Solve specific technical and production problems to illprove quality, 
productivity and utilisation of plant and equipment. 

3.1.3 Activitv 3 

Assist in diversification of product range. 

4. Ieeectiate Ob1ective lo.4 

Training of co1Dlterpart personnel from the recipient 
fo1Dldries and MIDC in new and relevant foundry technology and 
management practices by practical demonstration and seminars. 

4.1. Outwt 1 

Trained personnel from lead associate and other 
foundries in relevant foundry technology. 

Activities 

4.1.1. Activity 1 

Formulate and conduct training programmes aa detailed 
in Annex II I • 

4.2. Output 2 

Trained personnel from MIDC in relevant fo1Dldry 
technology. 

Activities 

4.2.1.'Activity 1 
' 

'Formulate and conduct training programmes aa detailed 
'in Annex III. 

. ... 
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5. l•edlate ObJectiTe lo.5 

To establish an ' agoing aodemisation of the foundry industry 
by the creation '~f an institutional fr-evorlt which vill 
proaote the technical and coamercial exchange of inf onaation 
throughout the fo1Dldry industry an-I other associated 
interested parties. 

5.1. OutPUt l 

Jn action plan for the developaent of the 
foundry association or institute. 

Activities 

5.1.1 Activity 1 

Discussion vith action groups comprised of 
represrntatives from the Ministry of Industry and 
Senior personnel from the lead, associate and other 
interested foundries regarding the development and 
establishment of a suitable institutional framework 
for the advancement both technically and c011111ercially 
of the fo\Dldry industry. 

5.1.2 Activity 2 

Report to the action groups on detailed actions 
required and the necessary budget for implementation 
and operation. 

5.1.3 Activity 3 

PrGvide advisory assistance in the installation of 
systems and assist senior functionaries during the 

initial operation. 

5.1.4. Activity 4 

Personnel for the Association vill accompany the experts in 
administration where agreed and will develop the skills for later 
transmission to the AHociation members, not included in the 
direct assistance prograaae. 

5.2 Output 2 

A mucb improved techno/practical level in the foundry activities 
within MIDC for later transmission to the sub-sector. .... 

Activities 

5.2.1 Activity 1 

Selected staff from MIDC will accompany the project expatriate 
technical expert• during the course of the entire project. 
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6.I.aedlate Qbtcctlye lo.6 

To aaaiat the developaent and to lncreaae the uaqe of 
fo1Dldry product• In the enalneerln& sector, by tralnln& and 
advl•ID& tvo nominated co1Dlterparta froa tvo deai&natecl 
national consultancy oraani•ationa In the conduct of -rket 
•urveya related to caatin& uaqe. 

6.1 OutPut 1 

Produce report• on the aarJtet potential for cast 
products in tvo aajor aectors of the engineering 
industry as a aodel for future -rket asses•ents by 
the national co1Dlterparts. 

Activities 

6.1.licthity 1 

Bold discussion vith the Kinistry of Industry and the 
Fo1Dldry Association and qree the sector industries 
for investigation. 

6.l.2Activity 2 

Instruct consultants on the selection of user 
industries and associated parties for the collection 
of statistical data for the compilation of the market 
assesment report. 

6.l.3Activity 3 

E Il'POTS 

Discussion on the r~ports with the Ministry of 
Industry, Foundry Association and other interested 
parties, and the preparation of strategies for the 
implementation of the rec01mended actions of the 
reports,. 

1. fiovenment tpd other ecnmterpart lnputa 

a) Rational Staff 

As the success of the project vill depend conaiderably 
upon the counterpart staff, the expert team vill assist 
the counterpart organisationa in their selection. 

The following is an outline of the require aents 
A national counterpart supplied by the ~inistry of 
Industry responsible for the co-ordinatJon of the 
project, fully conversant with the !1do~esian foundry 
il:duatry to advise on and ensure the ad~erance to 
gQvernment policy particularly in relation to the 
legal and other requirements regarding the 
institutional development aspect. 

-A minimum of three national counterparts supplied by 
the Metal Institute Development Centre ,Bandung (MIDC) 

... 
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qualified lu aetallurgy, foundry engineering and 
patternaalting reapectlTely, reaponaible for aaxiaiaing 
on the benefit to the institute, froe the technology 
transfer and training froa the expert teaa. 

-Tvo national counterpart• aupplied by national 
conaultancy organisationa with .. rketing experience 
for duties related to the aarket surTeys. 

-tvo drl•era for UllIDO pro•ided Tebiclea (additional to 
the Tehiclea and drl•ers pro•ided by the lead 
foundriea). 

-Roainated .lasociate foundries to proTide at least one 
suitable national counterpart for each iL· ernational 
expert in accordance vith the agreed acheduled 
aaaiatance as produced by the ezpert teaa. 

-The tvo lead fo1Dldries each to aupply one bi-lingual 
secretary Indonesian Brahasa - English. 

-Tile tvo lead folDldries each to provide at least five 
fluent English Speaking ~o\Dlterparts for the duration 
of the project, one for each expert, vith relavent 
education and fo\Dldry experience willing to accept and 
able to absorb instruction in nev technology and 

aanageaent systems. 

b) Other National Inppts 

-The tvo lead foundries confirm that they art 
financially S01Dld vith available funds for investment 
in accordance vith the plant and equipment requirement 
as detailed by the URIDO expert team in Annex VI. 

-The Ministry of Industry (Directorate General of 
Machinery and Basic Metals) confirms that the lead 
fo\Dldries are acceptable and financially so1Dld for 
the purpose of the project and are able to continue 
development after the termination of the project. 

Lead foundries Equipment an4 Installations 

-The tvo lead folDldries to fully equip patternshops for 
the IUlnufacture of vood and resin patterns, as 
detailed by the UJfIDO expert team (Annex VI) for 
retraining their own, associate and other foundry 
pattermaalters as scheduled by the URIDO expert team at 
the coamenceaent of the project. 

-The tvo lead fo\Dldries to purchase and install quality 
and sand testing equipment as detailed by the 
UNIDO expert teaoi (Annex VI) for the purpose of 
improving their ovn quality and training their own, 
associate and other foundry personnel a scheduled by 

.... 
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the URIDO exp~rt teu at the cc~"!lencement of the 
project. 

-The tvo lead foundries to purchase, inatall, repair 
and up,rade other plant and equipment as detailed by 
the U1'IDO expert teu (Annex VI) • 

-The tvo lead foundries each to proTide working 
facilities for fiTe international experts and national 
experts vbere appropriate including office 
accOlllOClation, furniture, atationery, secretarial, 
telephone, facaiaile and other serTices necessary for 
the efficient conduct of the project works. 

-The tvo lead foundries to pr~Tide training facilities 
for the use by the international experts to accomodate 
up to thirty people, including roOll8 for seminars with 
suitable furniture and facilities for carrying out 
such prograaaes efficiently. 

-The tvo lead fo\Dldries each to proTide one car and 
one driver for the uae C'f the resident expert team. 

-The two lead foundries to confina they have or will 
have prior to the p~oject comnencement a minimum level 
of equipment installed in operational order necessary 
for the production of good quality castings as per the 
following : 

(1) Electric Melting 
(2) Facl!ities for hand moulding with no bake or furan type sand 

process 
(3) Machine moulding with mechanical handling and sand processing 
(4) Shot blasting 
(5) Basic mechanical grinding and finishing tools 
(6) Quality control equipment for 

Metal Melti~ 
Chemical Analysis 
Sand Testing 
Physical testing and Metalographic Examination 
Casting Inspection 

Computer Facilities 

-To provide computer facilities to take advantage of 
standard software packages ~or : 

(1) Acco1Dlting 
(2) Cost Control 
(3) Cash forecasting 
(4) Production Control 
(5) Quality Control 
(6) Methods Engineering 

. " 
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Acce11 to Lead FouncSriea for Trainees 

-To allow access into the foundry and aeminar 
facilitie• of peraonnel frOll aaaociate and other 
foundriea for training and demonstration purposes in 
accordance vith a proaramae aa acheduled by the UlUDO 
teaa at the commencement and during the project. Thi• 
to include the following : 

(1) Pattern Making - Continuous acceaa for a ainiaula 
of five associate or other 
foundry patternaalters. 

(2) Melting 

(3) Laboratories 

- Periodic demonstrations of 
specific aelting procedures. 

- Specific instruction on 
equipment operation 

(4) Band and Machine - Periodic demonstration of 
Moulding techniques. 

(5) Core Making - Periodic demonstration of 
techniques 

(6) Sand Processing - Periodic demonstrations 

(7) Finishing - Periodic demonstration of 
specific techniques 

(8) Financial and- Access for office based seminars 
Management only. 

-Equipment. named counterpart staff, office and seminar 
facilities and services will be installed and 
operational prior to the arrival of the expert team. 

General 

-The Ministry of Industry will ensure access to the 
various enterprises identified for assiatance and to 
the lead foundries for the purpose of training and 
demonatration programme• aa scheduled by the 
international expert team. Acee•• to the various 
inatitutea auch as MIDC and Politeknik Mekanik Swias 
engaged in work related to the project also to be 
euured. 

-All salariea, allowance and travel coat• of 
counterpart• in connection ~ith the project, will be 
provided by their employee oraanisation of company. 

' -Op~ration and maintenance costs of project vehicles 
~111 be covered by the lead foundries with the 

. ... 
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exception of those supplied by U5DP whose costs will 
be covered by the Ministry of Industry. 

c)Budgetary Provision 

Recessary budgetary provisions have been made. The 
governaent budget for inputs in kind la attached. 

2. OWDP/UllIDO Inputs 

a) BL 11-50 Consultants $ 54,150 

Six aontha of short tem specialist consulta.nt services 
are to cater for apecific 1D1 forseen requirements for 
expertise which aay arise during the course of the 
project. 

b)BL 15.00 Pro1ect_Travel 1000 

c)BL 16.00 UftlDO Staff 
Preparatory Phase $ 4,500 
Main Project $ 15,000 

Provision for URIDO Staff Member attendance 

d)BL 17.00 Rational EXQerts $ 6,000 

Provision for contracting local consultants to assist in 
market survey vork 6 M/M. 

e)BL 21.00 Subcontract 
(1) Preparatory phase (March-May 89) $ 110,700 
(2) Main Subcontract $1,962,000 

Provision of international expertise by URIDO and 
training arrangements for the execution of this teclmical 
assistance project will be effected through subcontract 
to an Organisation which has a proven record of 
successfully implementing and operating the transfer of 
technology and management teclmiques in the foundry 
industry. Thia is considered essential because of the 
imperative requirement to : 

- ensure fielding of experts all of vhom have long and 
successful bands on experience in the disciplines and 
techniques recoanended for the ?roject. 

-ensure that the team have effective back stopping for 
their field work from their company, and that the CTA 
haa full managerial authority. 

-Obtain a team of experts vho are well known to one 
another, and thus ensure a true team operation. This 
will ensure a flexible operation of the project. 

-Allow the subcontractor to change experts during the 
. ... 
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course of the project, in order to respond to changed 
or additional requirements. 

Selection of the subcontractor will be carried out by 
UBIDO in accordance with established guideline& and 
procedures. Detailed tenas of reference will be 
elaborated by UBIDO baaed on acope and context of work as 
per A1'REX I (work plan). 

The subcontractor, to ensure ..ooth iapleaentation of the 
project, will provide computer software packages and 
training aids and will also include for air and rail 
travel within the island of Java. 

The subcontract will provide the full range of services 
aa per th~ terms of reference to be elaborated by UBIDO, 
aacnmting to a total of 196 aan aontha in the field 
estimated to be made up as follows : 

General Fo1Dldry Technologist and Team Leader 26 
Fo1Dldry Financial and Management Expert 24 
2 Pattern Malter Specialist 48 
2 Fo1Dldry Metallurgy Specialists 48 

2 Fo1Dldry Engineering/Methods Specialists 48 

Total M/M 194 

f)Trainin& 

Ro fellowships are forseen and no study tours are 
proposed. 

g)Ecuipment and Supplies 

l.BL 41.00 Expendable Equipment $ 10,000 

Thia vill include various technical publications on 
international standards, fo1Dldry management, fo1Dldry 
practices, general management, financial and cost control 
and other publications that will be useful during and 
after termination of the project. 

2. BL 42.00 Bon - Expendable Equipment $ 191,000 

The equipment proposed consists of tvo sets of audio
visual equipment for use in the training progr&11Des. 

.... 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

F 

- 27 -

Tvo Personal Computers with hard disc storage for use in 
the training progr ... es. 

Tvo vehicles one based a Jakarta and one at Surabaya, for 
use during the project duration. This la necessary as the 
project activities will involve considerable travel. 
(This is in addition to the cars pro•ided by the 
Co1Dlterparta) 

BL 53.000 Miscellaneous 
Project Total 

(A) Outset of Pro1ect 

(1) Kon availability of equipment 
(2) Ron availability of suitable 

counterparts 
(3) Lead foundry refusal of access 

to nominated associate fo1Dldries 
for training and demonstration 
purposes 

(4) Ron interest of associate 
foundries 

(5) Ron availability of suitable 
experts 

(B)Quring Pro1ect Operation 

$ 18,500 
$2,372,850 

Low 

Middle 

Low 

Low 

(1) Lead fo1Dldry ceasing to allow access 
to nominated associate fo1Dldries 
for training and demonstration 
purposes Low 

(2) Lack of continuity of suitable 
counterparts Middle 

(3) Lack of continuing interest 
by the lead foundries Low 

(4) Lack of continuing interest by 
the associate foundries Low 

(5) Lack of financial atability 
of lead foundries Low 

These potential risk areas have been specifically discussed 
with the lead foundries and commitments and assurances 
obtained. 

G Prior Obligationa ID4 Prerequl1lte1 

(1) The lead foundries purchade and installation of the 
plant and equipment recomended by tmIDO team and agreed 
to by the lead foundries, prior to arrival of the expert 
team. (see memorandum of agreement ARWEX VI). 

.... 
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(2)The lead fo\Uldriea designation of auitable named 
co\Ulterparts, to be selected from existing staff or 
recruited, by naae and ensuring ~at they will be 
available f~ll tiae, where applicable, for the project 
activities for the length of the project period. 

(3)The nominated associate fo1Dldries designation ~f 
suitable named counterparts who will be available as 
required by the project schedule. 

(4)The lead foundries arrangement for furnished office 
accomodation,aeainar facilities and other aaaociated 
facilities for the international and national staff. 

(5)Malting arrangementsvith the selected enterprisesto 
ensure that international and national experts will be 
allowed access to their foundires and given information 
required to achieve the project objectives and to 
confirm the full coamitment of the selectedenterprises 
to the activities of the project as related to thea. 

(6)The designation by the Ministry of Industry and the 
Metal Industries Delopment Centre Bandung (MIDC) of 
named counterparts available an agreed programme for 
the duration of the project. 

(7)The pro5ect document will be signed by URDP and UBDP 
aFsistance will be ~rovided, subject to URDP receiving 
satisfaction that the prerequisites and prior 
obligations listed above have been fulfilled or likely 
to be fulfilled. When anticipated fulfillment of one or 
more of the prerequisites and prior obligations fail to 
materialise the URDP may, at its discretion, either 
suspend or terminate its assistance. 

H Proiect Review Reporting and lyalpation 

The project review, reporting and evaluation is covered in 
Annex II. 

ILIGALCOftTIXT 

Thia project document shall be the instrument envisaged in 
the Supplemental Provisions of the Project Document, at,ached 
hereto. The boat country implementing agency shall, for the 
purpose of the Supplemental Provisions to the Project 
Document, refer tn the government co-operating agency 
described in the Supplemental Provisions. 

The following types of revisions may be made to this project 
document with the signature of the UBDP resident 
representative only, provided hr or she is assured that the 

·~ 
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other aignatoriea of the project doclmlent have no objections 
to the proposed changea. 

(a) Revisions in, or addition of, any of the annexes of the 
project docaaent with the exception of the Standard 
Legal Text, the agreement to which ia a pre-condition 
for URDP aaaiatance. 

(b)leviaions which do not involve significant changes in 
the i .. ediate objectives, outputs or activities of a 
project, but are caused by the rearrangement of inputs 
already agreed to or by cost increases due to inflation; 
and 

(c)Mandatory annual revisions which rephase the telivery of 
agreed project inputs or increased expert or other costs 
dae·to inflati~n or take into account agency expenditure 
flexibility. 

J BODJET 

The project budget is given on the next page. 

. .,., 
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1991 
•I• 

----------------------------------------------------·-------·----------------------------------------1992 
•I• TOTAL 

•I• $ 

1989 
m/m $ 

1990 
'll/m • • • 

----------··---------------------~------------------------------------------------~-------------------
International experts 
11-01 
11-02 
11-03 
11-04 
11-05 
11-06 
l.1-07 
'1-08 
11-09 
11-10 
11-11 
11-12 
11-13 
11-14 
11 ·15 

6 
6 

54150 
54150 

3 
3 

26400 
26400 

3 
3 

27750 
27750 11-50 Short tera consult. 

11-99 Sub-total experts 
-----------------------------------------------------------------------------------------------------500 

5000 15-00 Project travel 1000 500 

16-00 Mission cost 19500 4500 5000 

-17-i>f Market study 3 3000 3 3000 

17-02 Market Study 3 3000 3 3000 

5000 

18-00 Surr.prior oblig. 

12 80650 4500 9 37900 3. 33250 5000 
19-99 TOTAL PERS COST 
-----------------------------------------------------------------------------------------------------
Subcontracts 
21-01 
21-02 
21-03 
21-04 
21-05 
28-00 Surr.prior oblig. 

2072700 9 110700 

2072700 110700 

66 1012000 96 650000 32 300000 

1012000 650000 300000 
29-00 TOTAL SUB-CONTRACT 
------·----------------------------------------------------------------------------------------------
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------------------------------ -----------------------·~----- ----------------------------------TOTAL 
•I• $ 

1989 
m/m • 

1990 
rn/rn • 1991 

fft/rn • 1992 
m/rn • -----------------------------------------------------------------------------------------------------Training 

31-01 
31-02 
31-03 
31-04 
31-05 
31-99 Sub-tot ind.fellows 
32-01 
32-02 
32-03 

- -~2~99 Sub-tot st.tours 
38-00 Surr.prior oblig. 

39-99 TOTAL TRNG COMPONENT 

Equipaent 
41-00 Expendable equipa. 
42-00 Non-exp. equipa. 
48-00 Surr.prior oblig. 

49-99 TOTAL EQPM COMPONENT 

10000 
191000 

201000 

10000 
191000 

201000 

• 

-----------------------------~-----------------------------------------------------------------------Miscellaneous 
51-00 Sundries 
58-00 Surr.prior oblig. 

SS-99 TOTAL MISC COMPONENT 

18500 500 

18500 500 

8000 8000 2000 

8000 8000 2000 

===============·=======·==========:=====================================·===··=··=·····==···=·····=·· 
99-99 PROJECT TOTAL 12 2372850 115700 9 1258900 3 691250 307000 
=============~=========================================================·=·=======•==··~·=·····====·== 
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ANNEX II 

PROJECT REVIEW REPQRTING AND EYALUATION 

<a> The project will be subject to tripartite review (joint 
revie" by representatives of the QOvernaent, executing 
agency and UNDP> at least once every 12 aonths, the first 
such aeetinQ to be held at. the beginning of the tlff!lve aonth 
•fter full impleaentation. The 5Ubcontractor ahall prepare 
and submit to each tripartite review aeeting • Project 
Perforaance Evaluation Report <PPER> additionally · an 
inception report will be require after 3 aonths and prDQress 
reports after 6 and 18 aonths from full iapleaentation. 

(b> A project terminal report will be prepared"for consideration 
at the terminal tripartite review aeeting. It 5hall be 
prepared in draft sufficiently in advance to allow review 
and technical clearance by the executing agency at least 
four months prior to the t.er•inal tripartite revie'"· 

<c> The project shail be subject to evaluation 18 •onths after 
full implementation. The organisation, teras of reference 
and timing Mill be decided after consultation between 'the 
parties to the proj~ct document, plus any associated United 
Nations Agenq;. 
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ANNEX III 

TRAINING PROGRAl'1l1E 

The programme of training will be formulated and confiraed by the 
CTA and the financial _aanage9ent· consultant after detailed 
analyses of field, associate ~d other foundry staff requirement 
and discussions with the Ministry of Industry, Foundry 
Association and MIDC, at the co.-ence9ent of the project. 

This prograaaaae will provisionally cover the foll<>Ming subjects 
and will be attended as a •ini.u• by the counterpart staff from 
the interested foundries, the Ministry of Industry and MIDC. The 
training will be by direct instruction and de.anstration as well 
as by se•inar. 

1. Patternmaker retraining <Miniauin 40 pattern•akers>. 

2. Methods engineering and pattern design. 

:S. Moulding and core mal:i ng techniques for hand and naac:hi ne 
production. 

4. Melting and metal treatment. 

S •• Finishing Operations 

6. Quality Control Systems 

7. Sand Testing 

8. Metallurgical Analysis and Testing. 

9. Foundry Process and Equipment Layouts. 

10. Production Control and Scheduling. 

11. Financial and Cost Control. 

12. Management Practices. 
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ANNEX I\' 

JOB DESCRIPTIQN 

Post Title . . Patternaaking Expert <2 required> 

Duration . . 
Date required . . 

Duty Station 

Purpose of Project 

. . 

: 

Duties : 

One in .Jakarta and one in Surabaya 
with travel within the country. 

To assist the &mall/-.edium scale 
foundry industry by improving their 
market penetration, quality, range of 
products and economic utilization of 
plant and equipment by the 
introduction of new technology, 
training and upgrading of skills. 

The Expert will be required to : 

6.1 Provide "hands on" assistance by retraining management 
and local artisans in the production of high quality 
"'ood, polystyrene and epo>:y resin patterns by 

Improving skills in the construction of wooden and 
polystyrene patterns particularly with regard to 
accuracy, methods of construction, tapers, 
contraction, machining allowance, surface finish and 
interpretation of drawings. 

Introduction technology and developing the production 
of epoxy resin patterns from wooden masters. 

ln5truction on the &afe and correct use of wood 
processing machines and hand tool5. 

6.2 ln&truct the above 5kills for patterns used in the 
productior1 of irc.n, steel and non ferrous castings for a 
wide range of industrie5 but particularly automotive, 
engineerino, ~griculture and construction. 
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6.3 Assist the Chief Technical Adviser in establishing and 

monitoring the training programmes. 

6.4 Prepare a final report setting out progress aade and 
recOft\lllendations for.future action.· 

Qualifications : 

Languages . . 

Apprentice trained technically 
qualified with a •iniMU• of 10 years 
experience and having held a position 
of responsibility in aanufacturing 
industry or a training establish•ent 
having gained experience in an 
advanced •arket econDlfty and preferably 
with experience of working in a 

developing country. 

English 
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JOB DESCRIPTION 

Post Title : Chief Technical Adviser 

. 2·years . Duration 

. . Date required 

. .Jakarta . Dut:y Station with travel Ni thin the 

country. 

Purpose of Project : To assist the small/medium scale 
foundry industry by i-.proving their 
1narl:et penetration, quality, range of 
products and economic utilization of 
plant and equipment by the 
introduction of new technology, 
training and upgrading of skills. 

Duties : 
Th~ Chief Technical Adviser will be required to : 

6.1 Be responsible for the overall technical and management 
outputs of the expert teams. 

6.2 Have executive responsibility for the administration, 
management and choice of experts within the project. 

6.3 Assist in the selection of all counterpart staff 

6.4 Assisted by the Financial and Management Consultant 
formulate a training programme for counterpart personnel 
from the recipient foundries and MIDC in new and 
relevant foundry technology and management practices by 
practical demonstration and 5eminars. 

6.5 Visit the lead foundries in advance of the expert teams 
in order to establi5h that easential equipment is 
installed and commissioned. 

6.6 Present specilist seminars where appropriate. 

6.7 Discuss with all interested parties and prepare a report 
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6.9 

and budget for the establishment of a suitable 
institutional framework for the sustained advancement 
both technically ~ commercially of the foundry industry. 
Also provide assistance during the initial phase of the 

operation. 

Assist 
foundry 

in the develop•ent and •arl~et penetration of 
products in the engineering sector by training 

.counterparts in conducting •arket surve~s. 

Prepare and present a report at the tripartite •eeting. 
Also prepare other reports as required by project. 

6.10 Prepare a final report in accordance with UNIDO/UNDP 

requirements. 

Qual i'fications . Univer~ity Degree in metallurgy with a . 
tninimum of 20 years foundry e>:per i ence 

in both technical and sales support 

management having gained e>:peri ence in 

an advanced market economy, and 

preferably having worJ~ed in a 

developing country. 

Languages . English . 
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JOB DESCRIPTION 

Post Title : Foundry ttethods Engineer < 2 required> 

Duration . . 2 years 

Date required . . 
Duty Station 

Purpose of Project 

. . 

. . 

Duties : 

One in Jakarta and one in Surabaya 
wi~n travel within the country. 

To assist the 51aalh'•edium scale 
foundry industry by improving their 
•arJ:et penetration, quality, range of 
products and economic utilization of 
plant and equipment by the 
introduction of new technology:, 

I 

training and upgrading of skills. ~ 
I 

The Foundry Methods Engineer will be required to : 

6.1 Provide "hands on" training and technical assistance to 
both management and local astisans with the object of 
improving casting quality, reducing rejection rates, 
increasing production and improving utilisation of plant 

and equipment by : 

Improving rudi1J1entary hand moulding and core making 
techniques ~nd sand systems by introducing chemically 
bonded sand systems with improved control and 

productivity. 

Improve machine moulding techniques 

Improving shell core 1naking practice and core box 

design 

In&tructing in the principles cf pattern design and 
foundry methods engineering and introducing computer 
control'} ed systems. 

Introd4CE computerised production control and 
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6.2 

scheduling systems. 

Introducing machine maintenance scheduling 

Identifying casting defects and instruct in 

corrective action 

Liasing with customers on quality problems 

Recommending improvements in processing 
and where required advise on modifications 

equi p11:ent and 1 ayout. 

procedure~ 

to foundry 

Experience is preferably requird in all of 
subjects in -both iron and steel casting 

particul arl )t for the automotive, 

the above 
production 

engineering, 

agriculture and construction industries • 

Present a number of seminars on the above disciplines as 
agreed with the Chief Technical Adviser <CTA>. 

6.":5 Assist the Chief Technical Adviser in establishment and 
monitoring of the training programmes. 

6.4 Prepare a linal report setting out progress made and 

recommendations for future action. 

Qualifications . University Degree or Diploma in . 
Foundry Technology with at least 10 

years foundry e>:perience in an 

advanced market economy and preferably 

having worl~ed in developing countries. 

L.anguages . English . 
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Post Title 

Duration 

Date required 

Duty Station 

Purpose of Project 

. . 

. . 

. . 

. . 

. . 

Duties : 

.JOB DESCRIPTION 

Financial and "anagement Consultant· 

2 years 

Jakarta with travel within thE country • 

To assist the smail/medium scale 
foundry industry by improving their 
market penetration, quality, range of 
products 
plant 

and economic utilization 
and by 

of 
the 

introduction 
equipment. 

of new technology, 
training and upgrading of skills. 
Also the introduction of new and 
improved financial, cost and 
management practices to assist the 
development of a commercially aware, 
competative foundry industry. 

The Financial Consultant will be required to : 

6.1 Revie"' and where appropriate establish a re·..-ised general 
management structure with financial awareness. 

6.2 Revie"' e>:isting procedures and where appropriate 
establish computerised financial, cost control 
management reporting systems. 

6.3 Establish monitoring and review procedures to fully 
utilize the information and data generated from the new 

systems. 

6.4 Assist in the preparation of a 3 year business plan 
for the two lead foundries, including capital investment 
appraisal, cash forecAsts, projected profit and loss 
accounts and balance sheets. 

6.~ Present a number of seminars on the above subject as 
agreed with the Chief Technical Adviser. 
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6.6 Assist the Chief Technical Advi6er in formulating a 
training programm for counterpart personnel from the 

.recipient foundries and MJDC in new and relevant foundry 
technology and manage•ent practices by practical 

demonstration and seminars. 

6.7 Prepare a final report setting out progress made and 
recommendations for future action. 

Qualifications . . A fully qualified accountant with a 
1niniaum of 10 years e>:perience in the 
following subjects .having ~oundry 

e>:perience in an advanced •arl:et 
economy, and preferably having "'orked 
in a developing country. 

Financial and Management Accounting 
I 

Cost Accounting and Systems Control 
Systems Implementation 
Computer System~ Operation 
Cash Forecasting 
Business Plan Preparations 
Capital Appraisal Assessment 
Commercial E>:perience 
General Management E>:perience 

8. Languages . . English 
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JOB DESCRIPTION 

1 • Post Ti tl e Foundry '1etal lurgi st (~' r• ·quired! 

2. Duration 2 years 

~. Date required : 

4. Duty Station One in Jakarta and one in Surabaya 
with travel within the country. 

5. PurposE 3f Project To ass.i st the small/medium scale 

6. {)uti e!:'. 

foundry industry by improving their 
market penetration, quality, range of 

products and economic utilization of 
plant and 
introduction 

equipment 
of new 

by the 
technolog~, 

tr~ining and upgrading of skills. 

lhe Metallurgist wilJ be required to 

6.l Provide "hands on" training and technical assistance to 
both managen1ent and l m:al as ti sans with the object of 

improving Ldsling qu~lity, r~ducing rejection rates, 
increasing ~;roduct.ion and improving utilisation of plant 

i!Jid equipment. bv : 

Fie! .. li ewi ng 

establ i slli rig 

existing quality procedures and 
a written fully comprehensive system 

suitable for computer recording arid monitoring. 

Improving raw ~aterial selection and testing. 

Training of work force i~ metallurgical 
and introduction of .high grade alloys 
complex castings to internationally 

specifications. 

procedures 
and more 
accepted 

Instruct in use of metallographic techniques 

Measuring tasting reject rates and causes and 
i nt.r oduce computer i s.ed recording systeir1. 
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Liasin9 with customers on quality problems 

Improving electric induction 

techniques. 

and cupola melti~g 

Introducting systematic sand control and testing 

Improving metal pouring and ladle practice& 

Improving casting finishing techniques and procedur~s 

Training in the use and control of heat treatment 

processes. 

E>:per i ence 
subjects in 

is prefera~ly requird in all of 
both iron and steel casting 

for the .automotive, particularly 
egriculture and ~onstruction industries. 

the above 
production 

engineering, 

Present a number of seminars on the above disciplines as 
agreed with the Chief Technical Adviser <CTA>. 

6.3 Assist the Chief Technical Adviser in establishment and 

monitoring of the training programmes. 

6.4 Prepare a final report setting out progress made and 

recommendations for future action. 

Qualifications Uni versi t-y Degree or equivalent in 

Metallurgy or Material Science with a 

minimum of 10 years foundry experience 

in an ad"·anced marl,et economy and 

preferably having worl:ed in developing 

countries. 

Languages . English . 
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INTERNATIONAL EXPEF:T AND NATIONAL COUNTERPART REQUIREMENTS 

INTERNATIONAL EXPERTS 
------------------------------------------------; 

ANt.fE}'. \I 
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Financial and Managemer1t Consultant 24 . 
Foundry Engineer Jakarta based 24 

Foundry Engineer Surabaya based 24 

Metallurgist Jal~arta based 24 

Metallurgist Surabaya based 24 

PatternmakErr Jaka;ta based 24 

Patternmal:er- Surabaya based 24 

. 
NATIONAL CCUMTCnPr~RTS . . 

-1---t---~-+-·•---+-~--~-~--'---' 

Ministry of Industry 26 

MIDC 24 

Foundry Association 24 

Lead Foundries 26 
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LEAD FOUNDRIES 

-· .Jakart..a 

l"letjal lurgi st 

Patternmaker 

Financial + Management 

b. Surabaya 

Foundry Engineer 

l"letal l 4rgi st 

Patternrnaker 

Financial + Managem~nt 

ASSOCIATim~ FCUMDF:IES 

a. 

b. 

f 

Jakarta (3 foundries> 

Metallurgist 

Fimancial and Management 

' Surabaya <3 fo1.md;-i es> 

Foundry Engineer 

Metallurgist 

Financial + Management 
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ANNEX VI 
J'OONDBY NODERNISATIOH PHOGJWGm 

ltemorond.Ull of Agreeweot; 

PT Aerindo h~s been selected as a lead foundry in the Surabaya 
Area to be one of the two aain benef icients from expert technical 
and financial aanagement assistance over a period of two years 
financed by UNDP. 

To qualify for this assistance the company a&rees to the 
following terms and conditions. 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

The company confirms that they are financially &t.\Und 

available funds for investment in accordance with the 
and equipment requirements as detailed by tbe UNIDO 
team in Annex A. 

with 
plant 

expert 

The Ministry of Industry (Directorate General of Machinery
Basic Metals) confirm that the company is acceptable and 
financially sound for the purpose of the project 
particularly in relation to continuity of development after 
the termination of the project. 

To purchase and install a fully equipped patternshop for the 
manufacture of wood and resin patterns as detailed by the 
UNIDO expert team, (Annex A) for training their own, 
associate and other foundry patternmakers as scheduled by 
the UNIDO expert team at the commencement of the project. 

To purchase and install quality and sand testing equipment 
as detailed by the UNIDO expert team (Annex A) for the 
purpose of improving their own quality and training their 
own, associate and other foundry personnel as scheduled by 
the UNIDO expert team at commencement of the project. 

To purchase, install, repair and uptfrade other plant and 
equipment as det~iled by the UNIDO expert team (Annex A). 

To provide working facilities for five international experts 
and national experts where appropriate includin' off ice 
accomodation, furniture, stationery, secretarial, telephone, 
facsimile and other services necessary for the efficient 
conduct of the project work. 

To supply one bi-lin1ual secretary Indonesian Bahasa 
En1lish. 

To provide trainin' facilities for the use by the 
international experts to accomodate up to thirty people 
includinl rooms for seminars with su;table furniture and 
facilities for carryinl O'Jt such proarammes efficiently. 

To provide one car and one driver for the use of the 
resident expert team. 

1 



10) 

11) 

( 

12) 

13) 

( 

To provide at least five fluent English speaking conterparts 
for the duration of the project, one for each expert, with 
relavent education end foundry experience willing to accept 
and able to absorb instruction in new technology and 
aan&gement systems. 

The company confinas they have or will have prior to the 
project commencement a aini11Um level of equipment installed 
in operational orcier necessary for the production of good 
quality castings as per the followina. 

(1) Electric Meltinr 
(2) Facilities for band moulding with no bake or furan type 

sand process 
(3) Machine moulding with mechanical handling and sand 

processing 
(4) Shot blasting 
(5) Basic mechanical grinding and finishing tools 
(6) Quality control equipment for 

Metal Melting 
Sand Testing 
Physical Testing 
Casting Inspection 

To provide computer facilities to take advanta.te of standard 
software packages for : 

1) Accounting 
2) Cost Control 
3) Cash forecasting 
4) Production Control 
5) Quality Control 
6) Methods Engineering 

To allow access into the foundry and seminar ~acilities for 
personnel from associate and other foundries for training 
and demonstration purposes in accordance with the programme 
as scheduled by the UNIDO team at the commencement and 
during the project. This includes the following : 

(1) Pattern Making 

(2) Melting 

(3) Laboratories 

(4) Hand and Machine 
Mouldini 

(5) Core Making 

2 

Continuous access for a minimum of 
five associate or other foundry 
patternmakers 

Periodic demonstrations of 
specific meltinl procedures 

Specific instruction on equipment 
aperation 

Porjodic 
techniques 

Periodic 
techniques 

demonstration 

demonstration 

of 

' of, 
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14) 

(6) Sand Processing 

(7) Finishing 

(8) Financial and 
Management 

Periodic demonstrations 

Periodic demonstration of specific 
techniques 

Access for off ice based seminars 
only 

Equipment, named counterpart staff, office and seminar 
facilities and services will be installed and operational 
prior to the arrival of the expert team. 

--------------------- ------------------------
P.T. AGRINDO 

3 

MINISTRY OF INDUSTRY 
(DIRECTORATE GENERAL OF 
MACHINERY AND BASIC METALS) 



·( 

( 

ANNEX A 

P.T. AGRit.;DO 

EQUIPl'1ENT REQUIREMENTS <NON EXPENDABLE> 

The following list shows the minimum additional equipment that is 
necessary in order for you to comply with the project 
requirements, the equipment will be purchased by yourselves from 
your own resources. 

All of the equipment should be installed and commissioned before 
arrival of the expert team. 

1. Patternshop 

Item 

Planer Thicknesser 

Disc Sander 

Vertical Profjle 
Belt Sander 

Band Sa"', Sharpener 
•nd Welder 

Description 

Heavy duty planing and thicknesing 
machine with a table size of 
approximately 500 mm wide x 2,800 mm 
table long. Complete with electric 
motor drive, stop start controls and 
isolator switch, necessary safety 
devices and guards and dust 
extraction system with take off duct 
One side~ 600 mm disc sander with 
tilting and adjustable table. 
Complete with internal dust 
extraction duct and take off spigot. 
Complete with electric motor drive 
and stop/start controls and isolator 
switch. 

Swivelling table of approximately 
400 x 400 mm with interchangeble 
profile bars ranging from 15 to 40 
mm wide. Complete with dust 
e>:traction take off and •top/5tart, 
controls, starter and isolator 
S"li tch. 

Size of work table to be 
appro>:imately 765 mm x 400 mm with 
maximum workpiece height of 530 mm 
and band pulley diameter of BOO mm. 
Complete with tilting table, band 
tensioning device, 4 ~w electric 
motor drive, stop/st~rt controls, 
starter, isolator switch and dust 
extractic · take off duct. 
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Circular Saw 

Lathe 

High Speed Pattern 
Router 

Tool Grinders 

Also with 
Band saw 
grinding 
facilitate 

machine an automotice 
grinder complete with 

wheel which will 
band saws up to 40 mm 

wide and a Bandsaw Butt Welder for 
welding band saws from 10 to 40 mm 
wide. 

Table type circular saw 
appro>:imatel y 650 •111 diameter wi t:h a 
table size of 1090 x 860 mm, 
distance of saw t:o rip fence 500 mm, 
and ri5e and fall of saw 127 em. 
Including canting fence, crown guard 
and riving knife, ·hand operated 
brake, crosscutting and mitering 
fence. Powered by a 7.5 Kw motor 
complete with s~op start controls, 
isolating switches, safety devices 
and take off spigot for dust 
e>:traction. 

Centre turning lathe of 1500 mm 
length and turning diameter above 
slide of 640 mm and maximum turning 
diameter of 1000 mm. Manualy 
operated main slide including manual 
cross and top slide, tail stock 
compound, slide tool rest suitable 
for machining wood, wood laminates, 
resinoid/plastic materials and 
metalic materials. Complete with 
electric motor drive, stop start 
controls, starter and isolator 
s"1i tch and one complete set of 
turning tools. 

Table size approximately 900 x 770 
mm Spindle speeds 10.000 and 20.000 
revs/minute with hand feed. 

Bench type double sided wheelstand 
grinder with tool slides, sliding 
guide, rotary tool holder with 
grinding range for cutting lengths 
SOmm to 140mm, maximum disc cutter 
180 mm, grinding wheel 5ize5 150 mm 
>: 32 mm and 20 mm wide. Suitable 
for &harping a full range of wood 
and metal cutting patternmaking 
tools. Complete with stop s~art 
controls, starter and i5olator 
switch. 



• 
5 Sets Hand Tools 
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One grinder suitable for grinding 
planing tool~ up to 660 mm long and 
capable of sharpening saw blades up 
to 914mm diameter • 

Each set comprising the following 

1 No 7C Jointer/Try Plane 
1 No 5 Jack Plane 
1 No 4 1/2 Smoothing Plane 
1 No 51 Flat 9ottomed Spoke Shave 

1 No 51 Round aottomed spoke 

Shave 
1 75 •m Spring Dividers with Solid 

Nut 
1 150 •m Spring· Dividers with 

Solid '•1t 
1 75 mm Spring Inside Calipers 

with Solid Nut 
1 100 mm Spring Inside Calipers 

with Solid Nut 
1 75 mm Spring Outside Calipers 

with Solid Nut 
1 150 mm Spring Calipers with 

Solid Nut 
1 Set Trammel Heads 
1 Combination Set with Metric/Inch 

Rule. Square Head, centre Head 

and Protractor 
1 B2 Contraction Rule 300 mm 

1 82 Contraction Rule 500 mm 

1 B3 Contraction Rule 300 mm 

1 83 Contraction Rule 500 mm 

1 - 'Yankee· Purr1p Screwdriver 
complete with 3 Bi ts 

1 Stead Cabinet Handled 
Screwdriver 300 mm Blade 
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Extraction System 
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1 Stead Cabinet Handled 
Screwdriver 200 •m Blade 

1 Rachet Brace 250 mm Inch Sweep 
1 Screwdriver Inserts 
1 Footprint Jennings Pattern Auger 

Bits, Set No 1031, 6-25 mm in 
Tool Roll 

1 650 •m x SP Rip Saw 
1 300 mm Y. ISP Tenon Saw 
1 7 kg ·steel•aster·, Claw Hammer 
1 Cross Peen Pin Hammer 
1 Push Pin Rp 
1 3 am Point diameter Pin Punch 
1 5 mm Point diameter Pin Punch 
1 b mm Paring Chisel, Beech handle 
1 10 mm Paring Chisel, Beech Handle 
1 12 mm Paring Chisel, Beech Handle 
1 16 mm Paring Chi&el, Beech Handle 
1 19 mm Paring Chisel, beech Handle 
1 25 mm Paring Chisel, Beech Handle 
1 38 mm Paring Chisel, beech Handle 
1 6 mm Radius Straight Gouge 
1 12 mm Radius Straight Gouge 
1 19 mm Radius Straight Gouge 
1 25 mm Radi~s Straight Gouge 
1 12 mm Wide Blade Turning Chisel 

Round Nose 
1 - 12 mm Wide Blade Turning Chisel 

Round Nose 
J • Coarse Sharpening Stone 25 >: 50 

>: 200mm 
1 - Fine Sharpening' Stone 25 >: 50 >: 

300 mm ' 
Medium Square Slip Stone 12 mm 
Square >: 100 mm Long. 

1 - Handy Scriber ' 
1 Set Wood Turnin9 Chisels 
1 Set Wood Twist ~its 

Wood Sanding dust, is potentialy 
e>: plosive and must j:>e col l ected in a 
separate fabric fi~ter to that of 
wood chips. 

' a> System for B~ndsaw, Planer 
thicknesser, circular saw and 
sweep up chutes, constructed from 
galvanite sheet with 3, best 
quality cotton, twill , filter 
sleeves for the separation of 
chips and air. , On the underside 
of the unit 3 large c•pacity 
pl~stic bags for the collection 
of extracted refuse. Driven by 
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its own 5.5 KW totaly enclosed 
fan cooled motor. All bends to 
be double radius and sweep up 
~hutes with air tight covers 
located adjacent to the lathe and 
router. 

b> System for disc and profile 
sander constructed from best 
quality galvanite sheet with ~ 

best quality cotton twill filter 
sleeves for the separation of the 
dust and e>:tracted air. Sleeves 
to be enclosed on 4 sides by 
heavy gauge galvanised cladding 
with the top left open for any 
e>:plosion relief requirements. 
On the underside there will bins 
for dust collection. Driven by 
its own 5.5 "~"'totally enclosed 
fan cooi~d motor. 

In addition to the above equipment the following items will have 
to be manufactured or purchased locally. 

Installation and commissioning of above equipment 
Purchase/manufacture of 10 working benches 
Mixing machine for plastic pattern material 
Weigh Scales for plastic pattern material 
All comsumables including timber, glue, screws, plastic 
pattern making material etc. 

lhe pattern shop will require a well lit floor space of 
appro>:imately 45(1 square metres and would inc·lude space for an 
office, timber storage and some pattern storage. 

2. Sand Laboratory 

Equipment descrjpti6n is not nece~sary because the item name 
describes the equipment use and p~oviding it is bought from 
an accredited supplier performance: is guaranteed. 

Laboratory Sand Mixer 
Universal Sand Strength Tester 
Ramming Accessories 
High Strength Accessories 
Shell Moulding Accessories 
Sieve Analysis 
Mould Hardness Tester 
Permeability Tester 
Shatter lnde>: 
Sand Rammer and ~lock 
Sliding Weight Scales , 
Speedy Moistur~ lester and 1oq Tins of 
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3. 

absorbant Material 
Moisture Tester and Balance 
Rapid Sand Washer 
Balance 
Compactability Tester 

In addition to above it is necessary to provide a 
laboratory complete with working benches etc. 

Melting 

It is necessary to purchase local-,· a set of scales 
melting furnaces and hangir.g scales for the metal 
Both scales must be suitable for foundry use and 
proof, the hanging scales must also be hea~ proof. 

suitable 

for t.he 
ladles. 

be dust 

4. Quality 

Jf it is your intention to produce ductile.iron each melt 
must be checked for metal analyisis. Spectrometers give 
ins.tant analysis but are very e>:pensi ve. However in the 
short term a wet chemical analysis laboratory will suffice. 
It is assumed that such items as chemicals, glassware, 
measuring equipment can be purchased localy. The laboratory 
should be located within reasonable walking distance of the 
foundry and should be equiped with suitabl_ benches, tiled 
work tops and fume cupboards. 

In order to manufacture ductile iron it will also be 
necessary to purchase equipment for the examination of metal 
structures consisting of a metallurgical miscroscope with 
magnification up to x 500, sample grinding/polishing and 
mounting facilities. 
Also an ultrasonic testing machine for the determination of 
nodularity in iron castings. 

5. Moulding System~ 

It is planned within the project to cater for hand and 
machine moulding. 

Hand Moulding 
This will take the form of a "Pattern Flow Unit" CPFU> and 
the equipment requirements will be 

Continuous mi>:er suitable for use with self setting 
binders such as furan or C02. 

Sand feed system for the mixer, consisting basicaly of 
~n overhead h6pper complet~ with s~nd feed system, ~uch 
as belt, screw, bucket or pn~umatic conveyors com~lete 
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with control equipment. 

A roller track loop for conveying mounted patterns and 

moulds • 

An overhead cr-ane gantry with a 5 tonne capacity 
electric powered hoist suitable for handling ladles of 
molten metal and complete moulds. 

For development and demonstration purposes used sand 
from the PFU will be discarded, but for your future 
plans it will be necessary to consider the economic 
advantages of installing a sand reclamation system. 

Ma~hine Moulding 

The installed machines are of a suitable type however 
it is necessary to improve the sand preparation plant 
and moulding box design. 

Although basic layout drawings and equipment specifications 
are provided as part of this project before the commencement 
date, it is recommended that in view of the extensive 
uprating of your foundry e•:pert assistance be sought in order 
to detail your outline plans. 
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ANNEX VI 
J'OONDRY MODERNISATION PROGRAMME 

Memorandum of Agreement 

PT Indo Bangna Prima has been selected as a lead foundry in the 
Jakarta Area to be one of the two main beneficients from expert 
te--"mical and financial management assistance over a :period of 
t~v years financed by UNDP. 

To qualify for this assistance the company agrees to the 
following terms and conditions. 

1) The company confirms that they are financially sound 
available funds for investment in accordance with the 
and equipment requirements as detailed by the UNIDO 
team in Annex A. 

with 
plant 

expert 

2) The Ministry of Industry (Directorate General of Machinery
Basic Metals) confirm that the company is acceptable and 
financially sound for the purpose of the project 
particularly in relation to continuity of development after 

"the termination of the project. 

3j To purc~ase and install a fully equipped patternshop for the 
manufacture of wood and resin patterns as detailed by the 
UNIDO expert team, {Annex A) for training their own, 
associate and other foundry patternmakers as scheduled by 
tb~ UNIDO e>..-pert team at the commencement of the project. 

4) To purchase and install quality and sand testing equipment 
as detailed by t~e UNIDO expert team (Annex A) for the 
purpose of improving their own quality and training their 
own, associate and o~her foJndry personnel as scheduled by 
the UNIDO expert team at commencement of the project. 

5) To purchase, install, repair and upgrade other plant and 
equipment as detailed by the UNIDO expert team (Annex A). 

6) To provide working facilities for five international experts 
and national experts where appropriate including office 
accomodation, furniture, stationery, secretarial, telephone, 
facsimile and other services necessary for the efficient 
conduct of the project work. 

7) To sup~ly one bi-lingual secretary Indonesian Bahasa 
English. 

8) To provide training facilities for the use by the 
international experts to accomodate up to thirty people 
including rooms for seminars with suitable furniture and 
facilities fer carrying out such programmes efficiently. 

9) To provide one car and one driver for the use of the 
resident expert team. 

1 ' 
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10) 

11) 

12) 

13) 

To provide at least five fluent English speaking conterparts 
for the duration of the project, one for each eA-pert, with 
relavent education and foundry eA-perience willing to accept 
and able to absorb instruction in new technology and 
management systems. 

The company confirms they have or will have prior to the 
project commencement a minimum level of equipment installed 
in operational order necessary for the production of good 
quality castings as per the following. 

{1) Electric Melting 
{2) Facilities for hand moulding with no bake or furan type 

sand process 
{3) Machine moulding with mechanical handling and sand 

processing 
{4) Shot blasting 
{5) Basic mechanical grinding and finishing tools 
{6) Quality control equipment for 

Metal Melting 
Sand Testing 
Physical Testing 
Casting Inspection 

To provide computer facilities to take advantage of standard 
software packages for : 

1) Accounting 
2) Cost Control 
3) Cash forecasting 
4) Production Control 
5) Quality Control 
6) Methods Engineering 

To allow access into the foundry and seminar facilities for 
personnel from associate and other foundries for training 
and demonstration purposes in accordance with the programme 
as scheduled by the UNIDO team at the commencement and 
during the project. This includes the following : 

{1) Pattern Making 

(2) Melting 

{3) Laboratories 

(4) Hand and Machine 
Moulding 

(5) Core Making 

2 

Continuous access for a minimum of 
five associate or other foundry 
patternmakers 

Periodic demonstrations 
specific melting procedures 

of 

Specific instruction on equipment 
operation 

Periodic 
techniques 

Periodic 
techniques 

demonstration 

demonstration 

of 

of 
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(6) Sand Processing 

(7) Finishing 

(8) Financial and 
Management 

Periodic demonstrations 

Periodic demonstration of specific 
techniques 

Access for office based seminars 
only 

Equipment. named counterpart staff. office 
facilities and services will be installed and 
prior to the arrival of the e~-pert team. 

and seminar 
operational 

---------------------------------------------
P.T. INDO BANGNA PRIMA 

3 

MINISTRY OF INDUSTRY 
(DIRECTORATE GENERAL OF 
MACHINERY AND BASIC METALS) 
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EQUIPMENT REQUIREMENTS <NON EXPENDABLE) 

The following list shows the minimum additional equipment that is 

11<?ce:.s.a.- .,. in order for ycu to comply with the project 

requirements, the equipment "'i 11 be purchased by yourselves fro·m 

your own re~8urces. It was noted during the teams visit to 

yo~r works that you already have several pieces of the listed 

equipment, pro-...•i C:i r.g tt.Fy ,;.re accurate ,;_,...,d in goc•d we•• king or-de;-

All of the eq~ipment should be inst~lled and com~issioned before 

1. 

Item 

Planer Thickne~ser 

1 

Description 

Heavy duty planing and 

machine with a table 

' 

tt-1i cknesi ng 

,size of 

appro~imately 500 mm wide ~ 2,800 mm 

tc:.ble :1c1ng. Complete, 1dtt-1: electric 

motor :drive, stop sta~t co~trols ~~d 



Band s~~, Sharpener 

2 

iEolator switch, necessary s.af Et y 

device: and and du:::t 

extraction system with ta~e off duct 

tilting and adjustable table. 

Complete with internal 

extr~ction duct and take off spigot. 

Campl2te with ElLctric motor drive 

and stop/start controls and isolator 

switch. 

Swivelling ta~le of appro;: i m.::tel y 

400 4)0 ffi~ with i nterc:-.angebl 2 

r·iC·f i l r: 

Size of 

'--. - - r: 
.... ·Lti -

-rt. C'. I\_•.,, 

fr-c•rr. 15 tc.• 4'.) 

d .... '.·:.t 

~.tc•p/~.t.2.:rt, 

isolate~ 

tc.tle to be 

mm ;: 400 mm 

maximum workpiece height of 530 mm 

and b.:<.nd pLtl 1 ey di ame::ter of 800 m:-r;. 

Complete with tilting table, band 

tensioning device, 4 Kw 

motor drive, stop/start controls, 

~.tarter, isolator switch and du~~ 

~:~:tractirin tah:: c.ff di_;.::t. 

Al s-o "' i t : , 
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B;:,r.dsc.;..; gr i nde·r complete wi tt-; 

I g;rir;ding wheel which hi 1 l J. 

f c~c: i l ~ ..... -· t• c;r1c! :.a;..is Lii=· to 4~) m:n - \.C'.'\\..C 

I wide and a Bands;:,w Butt Welder for 

I 
wel di ny be.rid SC\WS from i•.) to 4(i er;::: 

wide. 

I Circular Sa~• TaUe type circular ~.a~; 

I apprm: i rr.atel y 650 mm diameter with a 

table sj ZE C;f 109(1 86(1 

I distance of saw to rip fence 500 mm, 

and rise and fall of saw 127 rrrrri. 

I Inrluding canting fence, crown guard 

I crc·,;:'scut "!: i ng 

I 
I s.wi tches, r::<:·f et y devi c12s. 

and take spigot for 

I e:-::trc.ctior;. , 

I ' 
t:..irn,i r.g l c-.U;e of 

' 

I 
1 ength c-1nd ,turning di ame·ter- abu·:e 

slide of 64d mm and maximum turning 

I 
di ametE·r 1000 mm. 

op er atf"ci mai'n slide including 

I ' top slide, tail ~to::k 

ce:mpc-;_•.r1d, slide tool re~t suitablE: 

I 1 arr.i ni<.t c::., 

I 3 

I 



High Speed Pattern 

RoLtter 

lool Gr-inders 

metalic materials. Complete· with 

electric motor drive, stc·p start 

contr-ol s., starter and i sol atol'" 

switch a;-1d one complete set of 

turning 

Table size approximately 900 x 

ffim Spindle speeds 10.000 and 20.000 

revs/mi r.ute ~;i th hand feed. 

Bench type double sided wheelstand 

gr-inder with taQl slides, sliding 

rotary tool holder with 

grinding range for cutting length~ 

for sharping a full range ~f ~1ood 

mete: l C\.Jl ting 
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to;:,1 s. Compl E te ~;i th stop stc.rt I 
controls, starter ~nd isol~tor 

;:.;.;itch. I 
One grinder SL1itable fo. grinding 

planing tools up to 660 mm long and 

~apable of sharpening saw blades u~ 

~o 914mm diameter. 

4' 
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5 Set:. Hand Tool:. 

5 

Each set comp:--ising the· follm•sing 

1 -

1 

1 

1 -

1 -

1 -

l -

i ... 

1 -

No 7C Jointer/Try Plane 

No C" Jack Plane -' 

No 4 1/2 Smoothing Plane 

No 51 Flat Bottomed Spc•ke Shave 

No 51 Round Bottomed spoke 

Shave 

75 mm Spring Dividers with Solid 

Nut 

150 mm Spring Dividers with 

Solid Nut 

"'i th Solid NL1t 

1 O:) rr.:'1 Spr i r.g I n!::.i de Cali per- s 

;,.1i th Scl id Nut 

1 - 75 mn• Spring Out<:: i de C.::;l i per£ 

wi tt-1 Solid Nut 

1 -- mrr. ,-.. . .:;pr1ng Cali per-:. 

SGlid Nut 

1 - s~t Trammel Heads 

1 - Combination Set with Metric/Inch 

Rule. Square Head, centre Ht-ad 

and Protractor 

1 B2 Contraction Rule 30(1 mm 

1 B2 Contraction Rule 500 mm 

1 - B' ·-' Cor-1traction RLtl e 300 mm 

1 - B3 Contraction RLtl e 500 mm 

1 - 'Yard'.c-e' 

complete with 3 Bits 



1 - Stead Cabinet Handled 

~~-""-.. ._ .......... . mm Bl c.de 

1 - Stead Cabinet Hat•dl ed 

Screwdriver 200 mm Blade 

1 - Rachet Brace T.,.... -'
,a.11Ltl 

r:·. ·- - --·Y"Yct::.r.· 

1 Screwdriver Inserts 

1 - Fo~tprint Jennings Pattern AugEr 

6 

Bits, Set No 1031, 6-25 mm in 

Tool Rc-11 

1 650 mm x 5P Rip Saw 

1 - 300 mm ,. 15P Tenon Saw 

1 - 7 kg ·steelma5ter·, Claw Hammer 

1 - Cross PeEn Pin Hammer 

• .. 

1 

1 

• .. 
1 

1 

1 

1 

1 

-· 

-

-
-

-
-

f·:i.n 

... r..;,-, r'<.;r i r<g ct.: ,. - 1 Pt·Ech t-.c.;_r1d~ e· 
'. =-~ ... ' 
1 (l >T:~. Pa,... i ng Chi<:.~ 1 ' 

neech H . .:-.r.dlc 

1 ::'. it;";. r·.:\:- i r.;t Chis.el ' 
Bc::cch H.:~iidle 

.. ... .:; rr:m Paring Ct-1i se l ' 
=-~(!C:h Handle 

19 mm Par-ing Ctd scJ ' 
beect·; Handle 

"')C' 
..;_ ,J cn:r: r-·;:.i-ir·;g C~,i SE1 ' 

Beech Handle 

-:'!O mm P.aring ._ . ._. Chisel ' 
beech H"'r-rdl E' 

6 mm Radius Straight Gouge 

12 mrr, F\adi LIS Straight Gouge 

19 mm Eadius Straight Go1..u;:e 

r;C' 

•~' mm Radius Straight Go1..,ge 

1~ i:'"it.: ~Ii d£ Bl .::.de: Turning cri i sc- l 

F:t· _ ~i1C! r.'. . ': ··-
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1 - 12 mm Wide Bl~de Turning Chisel 

Rc-:_tnd ~!os~· 

1 - Coarse Sharpening Stone 25 x 50 

,: 200mm 

1 - Fine Sharpening Stone 25 x 50 n 

300 mm 

1 - Medium Square Slip Stone 12 mm 

Square x 100 mm Long. 

1 - Handy Scriber 

1 Set Wood Turning Chisels 

1 Set Wood Twist Bits 

du<:=.t .; c: ... -

must be collected in a 

seµarate fahric filter to that of 

Pl 2.!!El'" 

thickn2sser, circular saw and 

sweep up chutes constructed from 

galvanit2 sheet ..,.. 
·-· best 

quality cotton twi 11 filter 

sl::eves for the separC1tion of 

chips and air. On the underside 

of the unit 3 large capacity 

plastic bag~. for the collectio11 

of extracted refuse. Driven by 

it=. m·ir, 5.5 Kl.>J totaly enclo~:-H1 

fa~ ecol~~ mntor. 



I 

I 
be doutle radiu~ a~d sw~2p up 

ch~tes with air tight covers 
I 

l ocate·d adjacent tc• the lathe and I 
roL1ter. 

b} Sy~.tem for disc and profile 

sar.der constructed from best 

quality g.:ilvanite 5.f-;eEt wit!", 3 

best quality cotton twill 

sleeves for the separ.:ition of the 

dust and extracted air. Sleeves 

tG be enclosed on ~ sides by 

heavy gau~e galvanised cladding 

underside there will 

bins. .,J, '.-· + 
\,.;~~:..:. ·-

enclos2d fan cooled motor. 

In addition to the ab~ve equipment the following ite-ms 1.>Jill t-1.s.ve· 

f'."•UrCf-iaSEO 1ocal1 'i. 

In~tall~tion and commis~ioning of above equipment 

Pur-cLase/rr.a:-1ufactL1re of 10 ll'iorkiny, benches 

Mixing mach~ne for plastic pattern, material 

' 

Lolei gt. Seale::, for plastic pattern mpter i al 

8 
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I 

ThE pattern shop will require a well Ii t floor 

approximately 450 square metres and would include space 

office, timber storage and some pattern storage. 

I 2. Sand Laboratory 

space 

for-

of 

an 

I Equipment de=-cription is not neces=-ary becau=.e the item r.i.1!rtE 

describes the equipment use and providing it is bought from 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
(, 

an accredited supplier performance is guaranteed. 

Laboratory Sand Mixer 

Ll;-.i ver£.al Sand Strength TE'ster 

Ramming Accesso~ies 

High Strength Accessories 

Shell Moulding Accessories 

Si f?ve Analysis 

PErmeability Tester 

Sliding Weight Scales 

Speedy Mo~~t~re Teste~ and 100 Tins cf 

absorbant Material 

Moisture Tester and Balance 

Rapid Sand Washer 

Bal ancE· 

~ompactability Tester 

9 



--~. ~1::..1 + i ng 

It i 5 necEssary to purchase loc~ly a set of ~.cal r:-:o for the 

me·l ting furnaces and hanging scales for the metal ladle~. 

proof, the hanging scales must also be heat proof. 

Al thrnu;:=~-, ycu de• have hottc•m s.topered ladles fer pour! ng st F'.:?1 

·+ 1 ._ is essential that new stopper slides are made 

The slides must be fully machined, an acc::Llr at E 

fit and smooth in operation. 

f i rc·d 

particula~ly for ste~l c3stings. 

/I ~-.. , ..: ... - • . ,. ~~..::.._.;__··-. 

structures con~isting of a metallurgical "'i th 

sample <:ir-inding/polishing 2.;-,d ,,. 
\-\ ... 

IT•C)'.lrlt i ng {cl~ i 1 it j F<::'.. 

('.J!:T· c:~•\ u1tras.ordc tes.t.ing machir;e for the dt:termination c-~ 

nod0!ari~y in iron castings. 

Providj~g you~ spectr0meter ~nd carbon equivalent meter 

O r r-.- - .... ~ ·' - - , r'~r C\ \.. .L '·~·it""\ .1 
no oth£r equir~enl is necessary. 

10 
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Jt lS planned within the project to cater for hand a~d 

machine moulding. 

Hand Mc•ul ding 

This ~-:i11 ta!:e· the for-m of a "Pattern Flrn .. 1 L'nit" <PFU~ .;:-;d 

the equipme~t requireffi2~ts will be : 

Continuolis mi~er suitable for use with self !::.e-tti r!g 

San~ ~e2ci Eyste~ fG- the mixer, co~sisting basicaly of 

lc1op .L --i ,_.: 
-·. -·· rl 
C'\llU 

An over-he~d ~ran~ gantry with a 5 tonne capacity 

molt~n metal ~nd complete moulds. 

For developm~nt and d~monstration purposes used sa~d 

froi:; the:· PFU v1ill be dis.carded, but for yc•ur futur-E: 

plans it will be necPss2ry to consider the economic 

11 
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I 
Basic layout drawings and equipment specifications will I 
be provided as part of the project at a suitable tima 

in advance of the project date. I 
I 

Machine Moulding 

I 
they are sa~isfactory, however some re furnishment may be I 
Providing your ~oulding machines ~r·e in good working order 

required to the green sand processing plant. I 
I 

6. 

I 
It furnance 

ar-~d q; __ ~enchi ng tank for rr.a:-jganese steel. The furnace should I 
.... -
L•t....." 

~-

::r?.:::·c.~--l i:· Df r-;;;~ .. :-: ... ·-i;-,; 1r·:5·:~; ""'::at c: contrc-lled rat2 and the 

mu~t bE ~t least of the same volume as the I 
I 
I 
I 
I 
I 
I 
I 
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. ANNNE<. v_; I 

Supplelll!fltal Provisions to the Project Doc,nent 1be ~ru Cootext 
• 

I 

milmlAI· RF.S~IBILITIES OF nm oov~' UNDP AND 'IHE ECE01l"1NG ~ 

1. All phases ar.d. aspects of \WP assistance to this project shall be 
aroverned by and carried out in accordance "'1th th~ relevant and 
applicable resolutions and decishms of Ule cclmi.--etent UN orga11s and 
in ar:cordarll."e with tN>P's policies and procedures for such projects, 
and subject to thP. retiuireoient.s of the \N>P Monitoring, Evaluation 
and Reportirl!f Syst.um. 

2. The Govemn~nt shall remain ~-esponsible foi" this a.'DP-assisted 
developoent project and ?'f!&lization LC its objectives 83 fl.esc!"ibed 
fa this Project Dcx..--ument. 

3. Assistance Wlder this Project JlocU111ent being provid~ fo& the 
benefit of the Ciovenvnent and ·th·:? people of Indonesia, thP. Goven\
ment. shall bP.ar all risks of operations in respect of this project. 

4. The Government. shall provide to the project the national cou:lterp?.rt 
persoMt?l,··traininlt facilities~ land, buildings, equipr-ent and other 
required sen--ices ard facilities. It shall designate the Government 
Co-opeLating tv:ency named in the cover page of this dOC\.illlP_nt 
(hf!reinaft.er refern-d to as the .. Co-operating Agency""), which shall 
lw. directly responsible for the implementation of the Government 
contribution t.o the project. 

5. The t~1>P undertakr.s to compleaaent and suppl81ent the Govern-:>~nt 
part.icipatjun. and "ill prcivide through the Execut.ins A,gcn~y the 
required expert eervices, tr;1ining, equipnent and othe1· servi~s 
wi Ulin tJ1e funds; available to the project. 

6. \Jpon conmencement or the project the Executlna Agency -shall assume 
primary respouai..,ility for proj .. .,t execution e .. J 8hall have the 
atatus or an indepa.ndent contracto1· for thia purpose. Houever, tllat 
primary responsibil i t.y Nhall be exerci»ed in cansul tation with Ut'°P 
and in e,aireenaent. with Ula Co-operatini ~em_-y. Arraneaaents to thi& 
~!feet ehall be •ti pulaU.'Cl in 1.he Project Ducunent. as well as !or 
the lransf Pr of tJ\iR reHponslbility t.o t.he Cc>vernment or to on 
enli ty de"t1nated .b>" the Covenwnent durirti the execution of the 
ps'Oje:t. 
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Standard Annex . to Project Docunent 2 

1. Part of the Government'• participation m.y take the fora of a cash 
contribution to lN>P. In auch cases, the Executing Aaeooy will 
provide the related services and facilities and will account 
annually to the ump and to the Govenment for the expendi tti:-e 

incurred. 

Participation of the Goveu !nt 

8. 'lbe c:Jc>venment shall provide to the project the sen·ices, equi~nt 
and facilities in the quantitiee e 1d at the tir- _leCified in \.hF! 
Project Docment. Budletacy provision - either in kin:l or in cash -
for the Govenment's participation so specified shall be set forth 
in the Project lkxtaeta. 

9. 1be Co-operating I.Merer &hall, as appropriate and in consultation 
with the Executins Aaency, a&&iln a director for the project on a 
full-time basis. He shall carry out such responsibilities in the 
project as are ass~ to him by the Co-operating Aa~· 

10. 'Jhe eflti.lnated cost of items included in the Government contribution, 
as detailed in the Project Budlet., shall be based on the best 
infol"lllltion available at the time of drafting the project proposal. 
It is tnierstood that price fluctuations during the period of 
execution of the proj~t may necessitate an adjustment. of said 
contribution in lllOl'lelary tenns; the latter shall at all times be 
detenained by the value of the services, equipnent and facilities 
required for the proper execution of the project. 

11. Within the 1iven nunber of "lnrk-s>nths of personnel services 
deacribed in the Project Doanent, minor adjustments of inciividual 
asaiarnent.s of project personnel. provided by the Govenaent m.y be 
mde by the Govemmt"nt in COl'lllultati'lll with the Execntina J4ercy, if 
thi5 is fomd to be in the best interest of the proje::ct. UNDP shall 
be BO infoJ"llled in all instance~ "1herP such ainor adjimtments involve 
financial implications. 

12. 'Jbe GovemDW!nt llhall continne to JBY the focal salaries end appri:>

priate allowance of national C<Ulterpart. personnel during the period 
of their abaence from the project Nhile oo tr..IDP fellOWBhips. 

13. 'l1M Govenaent ahall defray any cua't.clla duUN and other ct-.a~es 
related to the clflJ&l'anCe of project equipwmt, ita transportation, 
handlina, storaie and related expenses within the country. It shall 
be respcnaible for its installation and maintenance, insurance, and 
replllCfDent if necessary, aft.er deHvery to the project site. 



Standard Annex to Project Doctment 3 

14. 'lbe GoveI1111ent shall ake available to the project - 9\Jbject to 
exiatine security provisions - any published am mipubliahed 
reports, maps, records am other data which are ccmaidered necessary 
to the implementation of the project. 

15. Patent ri.Chts, copyright ri.ahts and other sinrilar rights to any 
di800Veries or work resultina from lN>P assistance in respect of 
this project shall belorc to the lN>P. lhless otherwise agreed by 
t.he Parties in-each case, Jo...,.ver, the Govennent llhall have the 
tiPt to use any such discover· ~s or work wit.hi~. the eotmtry free of 
royalty and any charge of similar nature. 

16. · 'lbe Goveninent shall assist all project personnel in findina 
auitable housin& aocamodation at reasonable rents. 

17. 'lbe services and facilities specified in the Project Docunent which 
are to be provided to the project by the Govenment by 9e8llS of a 
contribution in cash shall be aet forth in the Project 8'.IUet. 
Payment of this UX>Unt shall be ..te to the t.NDP in accordance with 
the Schedule of Pa~-.ents by the r..ovennent. 

18. Payment of the above-tDentioned contribution to the lN>P on or before 
the dat<:s specified in. the Schedule of Payments by the Government 
is a prerequisite to co111Deucement or continuation of project 
operations. 

Part.icipat.ian of the lMP and t.be IXl9cutinc Agency 

19. 'Ibe tNJP 8hall provide to the project tJu"C>\.Ch the Executing Agency 
the 11ervices, equipll!llt and facilities deF ribed in the Project 
~t. Bu:laetary provision for the UNDP contribution as speci
fied llhall be aet forth in the Project Budlet. 

20. 'Jbe Executina Jcercy Bhall consult w.lth the Government and UNDP on 
the candidftture of the Project Hanaaer !/ who, wder the direction 
of the £..cecutirc ,\&ency, will be responsible in the CCUltry for the 
becutina Aiency'a participation in the Project. 1be Project 
f'tanaeer mhall wperviac the experta and other .. ency personnel 
aaaisned to the project, and the en-the-job t.rainin& of national 
oomterJBrt, penonnel. He shall be reapanaible for the mnacement 
and efficient utilization of all UNDP-financed input.a, incl~ 
equipnent. provid-.!d to the project. 

' l/May also be deai.cnated Project'Cc>-ordinator or Chief Techni~l Adviser, 
.. appropriate. ' 
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21. 1he E."Lecut.ing Agency, in consul talion with the Govenment ard lH>P, 
&hall assign int.enmtional staff and other personnel to the project. 
as specififed in the Project Doc\.aent, selP-Ct candidates for 
fellowships N¥J ~lermjne. Rt.uvtards for Utt> t.rainin& of national 
CCM.Wllerp:lrl personnel. 

22. Fellowships shall be administered in accordarl'::e with the fellowships 
T'eg\Jlat ions of the ExP.OJt. ire A&ency. 

23. nae E.xer.ut. j ng A/lefk--Y ma)""' in agre~t. with the Gove.rnhienl 8Jld 
UIDP, execute pkrt. or all of the project by subcontl"'BCL Thf? 
BP.lection of subcontractors shall be lede, aft.er consultat.icn wit.h 
the Govenmenl and UNDP, in ar.oordance with t.he Executing Agonr:-y 's 
p1'0Ctdures. 

24. All atterial, equipnent and supplies whiL"h are purchased fro:n UNDP 
resources will be used exclusively for the execution of the project, 
and wi 11 remain the property of the ~l>P in whose name it. will be 
held by the E.'iec.-ut.ing Agency. F.quiJJEnl supplied b-.i the \JNDP shall 
bP. 1arked with tht? insignia of tht? UNDP and of the E."\.-ecuting Aeency. 

25. Arrangements IMY ~ madf>, if necesary, for a te91porary transfer of 
custody of f~ui1nent to lOl"!Sl authorities during the life of the 
project., without prP.judice t.o the final transfer. 

26. Prior lo completion of L"'np assist.ancP. to the project., the Govern
.-nt, t.he L'-'DP and th~ Executing Agency shall consult. as t.o the 
dis~ition of 1tll projP-c:l ~uiJ19P.nt provided by the UNDP. Title t.o 
such equipnent. shall norwally bP t.ransferred to the Govenaent, or 
t.o an ent.i ly nominat.P.d by the GtJvennent, when it is required for 
cont.imlf!d UJiefal.lon of tht> project or for ac-tivities foll<Mirc 
direct.ly therefnllll. The UNDf' •Y• however, at. it.a disct-elion, 
retain title to part or all of such equipnent. 

27. At an a&reP.d tilllP. aft.er UM> completion of UNDP assistance t.o the 
project., t.he GtwemniP.nt and ~"T·P, and if net" ~ssary the Execut.irc 
ASency, shall review the activities cont.inuing fran or consequent 
upon the project with a view t.o eva l ualini; its reaul t.s • 

28. UNDP .. Y rel~e infonaatinn relatin& to any invesUient oriented 
proj«'t to 110tenti&l iravest.orl', unleas and unt.il the govemment has 
l'f!'qUeSted the OO>I' in writing to restrict the release of infoniation 
l"f!lat.i na to such project. 
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n. In eccordarx::e with the A&re nt ocxrluded by the lhited Nations 
(IH>P) and the Govenment ooncemuc the provision of assistance by 
\NP, the pel'llCllmel of lll>P and other nii.ted Nations oraanimtions 
uaociated with the project mhall be eocorded rUhts, facilities, 
privileces and 1-mities specified in·_eaid Aire! nt. 

30. 'lhe Govern:lent 8hall srant lll Vobmteera, if such aervices are 
requested br the Goverme&lt, the aue ri.Chta, facilities, prhi.leges 
and ~it.ies u are cr-nted to the persannel of ll'IDP. 

31. 1be Executirc Alency's contractors and their personnel (except 
rationals of the host OCUltry mploJed locall7) shall : 

(a) Be 1-ule fnm lepl process in respect of all acts performed 
by the in their official capacity, iD the execution of the 
project; 

(b) Be~ frcm national eervice obliptiolS; 

(c) Be imame tolether with their spouaes and relatives dependent 
on them from i.Daisr&tion restrictions; 

(d) Be accorded the privileces of brinainl into the eow>try 
ressonable 1UDOW1ts of foreisn _currency for the p.arpoae of the 
project or for personal use of such personnel, and of withdraw
irw any such UI0\6!ts brouaht into the CCU'ltry, or in accordance 
with the relevant foreign exchanae 'l'elUlations, 8uch amounts as 
my be earned therein by such persoonel in the execution of the 
project; 

(e) Be accorded toaether with their apouaes and relatives dependent 
on them the 11a11e repat.riat.ion 'facilitites in the event of 
intematianal criaea u cliplc at.ic 'enVO)'B. 

32. All per8Cl'lnel of the Executina .Aleney'a contractors 8ha.l.l enjoy 
inviolability for all papers and docunents relatirc to the project. 

33. 'ftle Oovenaent. 8hall either exempt 'from or bear the cost of any 
taxes, duties, fees or levies which it. .ay impome on any firm or 
orsanhation which may be retained by' the Executin& Aaency and on 
tbe personnel of any such fil"lll or orpnization, except for nationals 
of tbe host 00W1try employed locally, in respect or: 
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(a) 'lhe ularies or wages earned by 8UCll personnel in the execution 
of the project; 

(b) An7 equiJlle?lt, -terials and supplies bl"OUlht into the eotntry 
for the papoaes of the project or •ich, after having been 
l-· ~t into the COWlt.ry, -.y be subsequently '-iithdrawn 

t. "efrom; 

(c) An.; -:ubatantial quantities of equiiment., -terials and supplies 
obU. -led locally for the execution of the project, such aa, for 
exBllP.1P-, petrol and spare parts for the operation ard •inte- _ 
nance of equiJDP.flt. mentioned Wider (b) above, with the 
provisicwt that the t.ypes and approxi .. te Q\Blllities to be 
t>..xspt.ed and relevant prooeclures to be followed ahall be agreed 
upon ·4ith the Goverraent and, as appropriate, recorded in the 
Project DocLRerlt; and 

(d) As in the case of concessions current.ly &ranted to lN>P and 
Executing Agency's persomel, any p-operty bro.Cht, includin& 
one prh:at~ly ~ autcnobil~ per mployee, by the fim or 
oraanization or its personnel for their penonal uae or 
con&l.DJ>tion or which after havinl been broulht into the 
country, may subsequently be withdrawn therefl'Oll upon depart.Ure 
of 11ur::h personne 1. 

34. The Goveinnent shall ensure : (a) praapt cl~ of e>..,,erts ard 
other peraon.cs perforaing services in respect. of this project ard (b) 
the pro111pt release from cust.oas of : (i) equii:-ent, •teriala and 
aNpplies n~uired in connection wit.h this proj•'Ct. and (ii) property 
belonairc to and intended for the personal use ox· CORB\DJ>lion of the 
peraomel of the UNDP, it.s ~ecut.irc Alenciea, or otMr per.ans 
perfonain& serviCt'!tl on their behalf in respect of this project, 
ex~ for looally recn.aitt!d personnel. 

35. 1he priviJeces and imaslities refr.rred to in the saragraphs above, 
t.c> Miich aUtti finn or orianizaticn and it.16 penonnel mo)" be enti
tled, -.y' b- .. ived by the Executinc All~ Mhere, in its opinion or 
in tbe opinion of the UNDP, the i-..iit.y "°'11.d impede the course of 
j"8tioe and can be .. iwd without prejudice to the successful 
OC11Plet..ion of the project or t..o the interest of the UNDP or the 
Bncutirc Al«CY· 

36. 11\e becutina AlerK!Y shall provide th" Government thro\Ch the 
Resident Repreaent.athrf' wi.th t.he list or personnel to whom the . 
priviletet1 and illlU'litiett crnnerated above "hall apply. 
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IT. ..,.,.,,. 1n this Pl'oject. Doo-mt or Am.x s1lall be caastn.a to 
lbllt. tlle !Ubta. feci.liti•. )llrivil..- Ol" i-m•u- canrerna la 
Sii other .lnstrulent upon~ penan. natmal or Juridical, refernd 
to ........... 

•· (a) h tM>P •Y by lfl'ltten nDtice -to tbe CicM!nlMJlt ud to the 
lxealUna AeeJCY ~ suspend its assistance to ~ 
project. if in the judgS1111t ot the lta> a117 ci.n:\mat:.Mce arbm 

. Mdch interferes with or ttu-.tAns to int.rfere Mith tbe 
•JOCMsful ~letion of the project. or the 8IXji wa•lislmmt ol 
lu p.ll'p09e• The lJtilDI> ~. in the .._ or a ••'teecrmit wri.U. 
notice, indicate t.he ocndi tior.s \ftSer which it ia Jll"8PN'8ll to 

· resme it.a assistance t.o the pro,ject. - ad auspemiaD 
8hall continue witil aucll ti-.. as 9UCla ccndiUoaa are MWJMted 
b7 the GDYemD!nt. am u the tHlP mall dve writ.ten notice t.o 
the GcMmmeat and the lxecutinS A&et'DT tllat. it. la P""l*Nd to 
ftll\Re its aaiatuce. 

· P,) If M7 alt\aticn referred to .i.n .uq.rqnpb (a) ~Mall 
oontimm for a period of fourt.een da,. atter notice thereof and 
ot ampension 8hall have been 1ivm b¥ the ump t.o the Oovem
ment end the Bxecutins ICf!lreT, t.hell at. -v time thereafter 
Alriac the contim..ance thereof, the tta> -.7 by writ.t.m notice 
to tbe ~ .m the .lxecut.ins ~ teninate t.be 
Jll'OJect• 

(o) 'lbe proriai- of thia pa~ Mall be without prejudice to 
M7 other rt•t.a or ree.diea the WDP ..,- have in the ci~ 
at.Mees, titether mder ameraI principles or law or. othenria. 
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