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Fo.ish Machine Tnol Industry . e Hased on a tradition going

back tc the end of XIII=th ¢ ‘ury, when the oldest of the
Polish ¥achine Tool manifa tar.ng worka - *he }lal'A #actory,
wad atartirg ite jroductioc v i74¢,

This traiition and iynami:al developse..t which has taxen pince
within the laat 25 years, has brought the iclian Machine To)!
Industry cao the 10th place in th> world,sm g the industrialig-
od countries.

The present yearly production reacies sboit 40000 machine tools
being exported to over BC warinua countri.s in al)l geogrephical
sonea, Nearly 30 factories, among which some employ 30CuU-4000
workers, are manufacturing now a wiic rangs ¢! general purpode
machine tnols - practically all typee - a3 well as u number

of special and specialized wmachine tools working in fHdly-
automatic cycles, with prograwme and aumerf{ al contro..

The follow.irng wachines ;hould te mentioned: Lathes froa 179
mm to 3200 am turning diameter - inciuaing Jopying lLathea -
programme and Nime ‘nelly ~te~1tad Latl ., Turret Luth=s,
3pecial Heavy Duty Lathee for railwny whesl aate, Boring and

Purning Milis up to lluLe s tuining Jlameter, among vhich

also Special Automstic Boring and Turning Milis four railway
wheels and tyres, Plano-Millers up to 3000 mm width anc 12000
mm nilling .ength, Automatic Lathes, Grinding Machines of
varioas types, Horisontal Boring and ¥illing Machines .p to
200 as spirdle dis, inemati~ and team-Air die Hamsera with
blow energy of up to 22U (L Kgw, irejses. ;puls-.rodion amchlnes
and othera,

In eome lines, for ilritance i rui.vay Zs_Line tonla, «r in

Heavy-Duty Plano-Mjl #re, we have reachea the aighcat worid
standu:ds and are -~ a,'ting =ffe %ivelv w'th % Lw . Machine

®ool Plre. >n wd4ch sarkets ma for ‘natance '"34 »r JaAan,
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In some types o Facuines, while devoloping our own i¢ itgrs - Q
for apeeding up *thia process or diminishlag tha expurditures
comnacted - we are entoring inito co-oprration with Machine Tool
Firms - be t and mcat adva ced 44 tne range of the te ver
machines,

The iynamioal expapaton ~f tne Falish YMichine Bulliding Industry
in the course ¢f the last years, has +qually compelled us %o

an intensifled injort from specialised Muiuficturers of machine
tools not being marc in foland, with a view to obtuining wost
advanced machines manufactur~) 1ii the wrld at present,

Jpecial or specialised machines designed for performing deter-
mined aperatione and carrying out this work in the best technical
and economical wannar, began to prevui. in our imports intended
for equipment of our factories manulacturing, =#wong cther aleo
machine tools, contributing thus to 1mprove the precision and
quality of machine tools manufactured by our worke.

Al though ten important Res<arch and fechnology Levelopment Insti-
tutes and Desigr Bureaus have tewsn estahl ished, wourking on near-
ly all prodlems connected with mwtal machining and production
engineering, design of machine tools and jlanning of works
construction - -0lving the besic problems - it is not poseible
for the industry of such a courtry aa koland - in the day and
age of the techni:al r' "'.'i. . - . b. s:lfes. ficient,dnd
cover all ites neevds in asnufacturing btesic means for production
of machines, industry equiyweit of and actal goods -~ without
upsetiing to the rumariable degrcc'g the rate of the counsry
industrialismtion, increase of the national yroduct value and
theredby of the well-being »f :iiizens.

T™he growing need fof more ard more productive and precision

machine tcols and trarefer lines - conn«cted with the necessity ;
of develo,ing rapidly the wanufacturse f vide rang: of new §
)roductl,in quantities necessitating the .se of uachine tools |
and automatic ‘ransfer lines irntended for iz series o1 mase

production - at limited payment pussidilities - have induced




us tc¢ seek solutions, on the Lase of which 1t would be possaible
for us to reduce our foreign currency expenditures. To resash
this aim, we have nitiated 1n loland “he manufacture ¢f some
models ¢ machines fmported s Jdetermined uppliers - on the

base o0f their technical speciiications, or have atarted on
their order, the production of machines of assenblies for them,
A%t the rame time, the necessity ~f increasing our exports on
individuai wmarkets, has induced 18 to enter into permanent
collaboration with some of our machine tools DBuyera and
Distriduturs - by adapting Machine Tools tc the local market
needs, and their sales through these companies as a joint
product - with special Trade Mark for this market,

Undsr these circumatarnces, the ra.k of such activity has been
raised and acc-pted as an important factor of import expenditures
reduction, specding up of Techrnical Development by meens of
assistance in initisting of local jproduztion of Modern machine
Tools - and last, dut not least - factor of promotion of exports,
the ones of stadbilised - for the longer period c¢f time -~ nature, ‘

This form of activity has been introduced since few yesars into ow
programme, and with the ever new sxperiences gained with every
new Agreement signed - is being improved,with a special strees
laid on mecuring of mutual benefits for botu partners.

This is decause our ¢ jorier  has jroved, th.t only such
Agreements surviwe in ths long run.

Vs do accept also the superiority of this form over ths “"know-
how" or pure Licencing Agreements, vhich in some casss do not
bring expected benefits to the Duyer, this bdeing due to the
fact, that Jeller’s interest ceases often with paysent of dues
effected. The Duyer is then left alone on his own, and pot
alvays is abls to cope effectivsly with ai! problems drought
with the "know-hov", and as result - does not achieve profits
expected when signing the Agreement.

This fors of activity as described earlier - is being called
in this country as

IRDUITRIAL end OOMMGUCIAL OCOCP eRATION
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INDUSTRIAL and COMM.nClAL Y r GhATION

Developing “o.ntries wh. i ur. | terestes in +3tablishing thelir
National Machine Tyol [udustry, are forced - 11e to lack of their
OWn technical base and o arclty ,rfywmiificd staff - to depeld

to a greet sitent on 4 good wiil of Machine Toul Froducers in
Industrislised Countriecs, Mhese froducers are 1n general interest.
ol to obtain waximum 1ncoze witho.at bothering to much about the
impact of wush deal un the final techrical or aconomical results
of the lartner. It is also often a case, that tne Partner froam

& Developing lountry 4oes not real)ae well at this moment, what
Bis real ob jectives are,.

Hence a very common case of modern, very well /to well/ equipped
faotories constructed in Developing Countries - costs of which
many times excceds real profits achieved by the economy of the
Developing Country,

Machine Tools produced in such factories - generally of good
technical standard - in Bany cases do not meet the real requi-
reaents of local merket, while the woney spent for investment

and running the factory, should hawve allowed for production of
bigger quantities of machines more suitable to market demands.

Without trying to deny a good influence, co.struction of such
faotory has on accelerating the process of industrialisation

of a Developing Country - one has to state, that the firet

need for such a Country is to have a very thorough research on
Country oonomy, his natursl resources and pluns for development
- made, and on the basia of such research, a most ocononicélly
suited conceptior. of establishing or expansion of Machine Tool
Industry in the Country-alnng with rroper training and education
of personnel, to take over ip future from the specialists of
the Industrialised Country the lcadirg roi. and "put on its own
feet" this dranch of Country’s ~conomy - should be madc,

And this is the problem, in s0l.ition of wnich UNIDO should assigt
Developing Countries on the first place.

It 18 obvious, that a nevly established Machine Tool Industry
will not be uble for long years to cover the Tountry’s Develop-
ing soonomy demand for machine Tools ip required types and

models - atill, well programmed development of own production




~f Pachire Tools, based v lorng term fireiqat « ap ol4 €cg 'TE
tc the best poasible extent the Countiy irtegeat, in the way of
restricti g aa mach a3 ' is {:a,i0l- = *the ~Apenditures o
imports of Mach! o ™l ' 4ey 1vAlly 0 very ser,ous harden
te Jountry’s budget.

The 7ariety ~f Macui-w Tocls ty. ey, ;rodistisr 8 which ia being
commenced {1 stages - 3hn 14 |~ {tae widest sclaction meat tre
real riquirements Hf t.e cuatomers, ard contribate to high-st
Jdegr~e of Jtiii@tion >f Machine Tools marufactured .-
introduced int-y production process, and thus t- most effentiv.
ntiligation of the money invested,

The process of industrialisution in many veveloping Tountries
starts with isports of various wachines like romd building,
pumps, transport means, and machines and »quipment neccessary
for starting the productinn of indastrial goods, industrial
proceasaing or storage. Matntenance »? those machines requires
Machine Tools, to carry oat “irrent and major repeirs,

The establishing of a Nati,nal Machine Industry at this stage
of Industrial levelopment is not necceseary advieable, since
Machine Tools required i1 sich Kepair Jhops could only to a
negligible extent be manufactured by a besinning Induetry, and
mainly beocsusec of their kinda, siges, rejuired uccurscy and
reatrioted number of hachine Tools of similar type.

Only tlLe estadlishing of 1c:sl Industries wanufacturing simple
machines like pumps, agricultural sachine: or the likes, and
coming into being of nmumerous workshopa- should justify starte
ing Country’s own Machine Tools Ind.ustry.

In order t0 avoid - to a greatest possidble extent - the errors
in planning of auch produztion, as well an to shorten the period
of time required for the commencewent - Leveloping Countries
have to seek collaboration of Machine Tool Manufactureres o’
Industrial and Lxport Organisations in the Ind istrialised
Countries.

Ar already mentioned above, a long tern 'Greement with u Pert-
ner from a Industrialised Country - should lie in the interest
of a Developing Lountry. The .ygreeme:t ihould be dbuased on

mutual benefits, which are deing generated Aurinsz the course



of cooperition, and hence not g "snow=buw" o Liceancing Agreement
fccompliahed by tue burchase of rachines and Bquipaent - byt

a Cooperatinn based on Joint production, and Jeint males, with
those benefity Pi3ing frov gsales of nes wen produacts,

In the course of time - wae. , dpe.ified prucaction capacity nas
been reacheq - the Machine Tool production workas 23tablished

in the Developing Sountry should initiate ex,crts of parte and
comporents, and suhsequently complet- machines - to ita Fartner
in the Industrialiged Country, contributing to the proccaes of
rationalisation of froduction Lt vartner’s own Jorks., This
rationaligation sho ;] 4 rely on terminating the production of
this very type of machire Tool, and covering the demand of the
Jale Organisation - through the delivery from tne Partner in
Developing Country, while increaaing the production series of
other models, thus improving the production effectiveness
indexes, or elge - intro8ucing into the productionr progran new
Bodels of Machine Toolk of more dophisticated nature,

of such deal, but 1t ig not aeant, that the Machine Tools
manufectured in the Developing Country should be delivered to
the Partner Works in the Industrialised Country, but in contrary-
- $hey may and should be delivered to the Partner‘s Jdale Organi-
sation 1~ the Countries of the same as the D veloping Country -

goografical Region, with ®XC-ytion of the market of the Develop-
ing Country itselr, »

betveen Industrialised Country and » Developing Country - should
in an ideal case dage on following sequence of action apd
primoiples:

S5UaMCs Or ACTION

1. INITIAL ACTION - sstablisiiing the contact cetween organi-
sation/cnterpriges in the Develoying
Country, ang 3 rdustrialised Country -
signing a yRAM: ARl P




2. RARKST Ra3SARCH - Deputing of Industrialised vountry specia-~

1t ]

3. FORSCAS?

4. YROGRAOING

lists, to carry out detailed Muriet Hesearck

in the Developing Country, with a special

stress 1laid on:

~ atag and art of Couitry Indastrialisatior

- demand for hachine Tools in types and
number

= payment capability of the nome market

~ paysent capability of the Country us
regards permanent importa ~f ruchine Toole

= ditto - as regards nev Plunt for Manufacti
-ring Machine Tools

= labour availiabdbility, qualifications,
vages

~ rav materials and seri-products sourc:s

- Analisys en expected costs of production

vorking out through the Tcaa o1 sxperts as
above, in olose collaboration with local
Organisations - s detailed PORBCAIT for

the future in its basic asPecss, as well as
trends, vhich may influence the feasibil] ty
of establishing or expmding the machine
P00l Industry in the next 10, and in

perspe tive - 20 year: .

of basic kinds of rroduction Development,

1ike production of complete Machine Toolg,

cooproduction with final aseembly, or

aseembdly Plant only - with special conside-

retion of:

= variety of typee ard sises, which are¢ re-
quired by the murket in biggeet numbder,
degree of teohnological &ifficulsy in
their manufacture as compared with tho
possidilities of a beginning industry

- iatroducing Ly stages individual types
of Machine Tools into production

= introducing by stages into production
isdividual subassemblies and components
of different degree of technologioal
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difficulty, cr regiiring additional im-
port of nroduction eqiipment

= proposed nuxher of Works and their specia.
lisatiou in productinn of technologically
3imilar types of Machine Toolus, f.g.
Machine Toole which are most probdably to
start tre pro~ess of establishing a rachi.
ne Tool Industry in a Leveloping Country:
- @bapirg machines

- eshgine lathes and drilling machines
- @xcentric pressss, etc.

Sy SUBITENTIAL ACTION - signing of a CUO! uRATIUR AGRssh NPT and
detailed Contracts for various stages

of Cooperation, within the frames of
FRAVMS AGREMMNT.

Depending on the status of the Industry in the Developing Countr:
= vhether an entirely new Plant is being considered, or starting

of production in an oxisting one - further action would differ
substantielly in ite range.

In any oase however this action should cover the following
points:

6. PRODUCTION PLANNING - vorking out of techmologiocal prooesees,
making jigs and fixtures, and putting
the workr p into operation - with
consideradbls assistance granted Yy

3pecialists from ths Industrislised
Country,

T. PRODOCTION STARTING by stages, under supervision of Industri
lised Country Jpecialists, with
progressive participation of locally
manufactured parts and cuponments, si-
mul taneucsly restricting the variety of
those parts from the deliveries of
Industrialised Country. The walue of
those deliveries to depend o0.:. quantisive
progression of production developuent,




8. INITTA. TRAIRING of DIVH.OPING COUNTRY’s persconnel on

apprenticeships in the Works of
Industrialised Jountry, as w=1ll as on
80t - by Instructors from Industria-
“13ed Tountry, g uning the practical
«as0Wlicdge cn the iachinea and .quipy
ment inatalled in the works, in their «
early etage of erecting and putting
dnto operation,

9. PERSP CTIVE TRAINING of persunmel - organising through the

Irndustrialised Country a TRAINING

System with the aim to train - in a

long run - the new staff so work in

the Workshope, as well aa developing

s well trained engineering staff meant

for gradual taking over of design and

development job. This TRAINING SY3Tin

should incorporate:

TRAINING CENTER An the Developing

Countries, situated in the biggest and

most modern Machine Tool Manufactur-

ing Works, controlled at least in ini-

tial period by specialists from Indu~-

=trialised Country, wovering:

Training Workulope

-« Laboratories: measurements, sthength
metalgraphy, chemical,heat treatment
otc.

- Prodaction Planning Bureau

= Design dureau for Jigs and fixtures

- Design Bureau for Machine Tools

« Model 3Sanitary and Sooial arrange-
neats

« VOCATIORAL TRAINING within each
Rachine Tool manufacturing works

« DOMY TERr APPRIMTICASHIPS in the
Industrialised Country,for out-
standing technical and economical

personnel

:
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= SHOLARSHITS in the Industrialised Country, with
obligatory return and undertaking of job in
the Developing Country

- APPRINTIC<SHIPS in Sales Promotion units of
Industrialised “ountry on other markets

10. SAL&S - organising of JOINT SAL.S ORGANISATION in the Deve-
loping Country and neighbouring Markets, or Markets
with political, economical or traditional ties with
the D¥veloping Country

- gradual substituting of Machine Tools delivered from
Industrialised Country, through Machine Tools
manufactured by Developing Country.

1l. A‘TER=-SALS SLRVICs - organising of Joint Agter-Sale Service
Points for delivered machine Tools -
self-dependant, or with existing Service
Points for other machines made in the
Factory
= training of 3ervicing 3taff
- setiing up of SPARE PARTS production
- and depots
- setting up of CONSULTING POINTS to

advise waers as to PROPER UTILISA-
TIOK of Machine Tools

In case when a construction of an entirely new Plant is being
considered - additional points of action are to be added:

12. WORKS PLANNING - through Specialised Works and Technology
Plarning and Design Buresu of the Industris
lised Country, with apecial consideration
put on local Conditions of Production and
Social Conditions of the Developing Country

13. CONSTRUCTION OF WORKS through Caivil Contractors in the Deve-
loping Country, supervised by Speciuliste
from the Industrialised Country

14. YITTING UP the Works with Machine Tools and Production
Equipment delivered through, or on the
recomendation of the Industrialised

Country.
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15. PRODOCTION AUXILIARY S:RVIC.S - setting up of Yollowing:
- Tool koor
- Raw Material and Seni-Products Store
- Maintenan~e Departuent etc.

Those are some of the aspects of Development of the Machine

Tool Industry in a Developing Country - the one of basic problems
being how=ever a background of Heavy Industry, Foundry and Fower
Plante already existing in a Developing Country to form a

source for supply of castings, forginga, power etc.

And all they are purely Technical agpects of the poasible
COOP:RATION - still for positive commencement and fullfilment
through both Partners in the long run - of all ebligations -

1t is imperative, the Cooperation being based on definite
PRINCIPLESS,

PRINCIPLES OF COOPLRATION

PRINCIPLE I - fixing of the SUBJECT and RANGE of Cooperation
basing on detatiled ANALISYS Or NEEDS AND
POSSIBILITIES of the Developing Country

PRINCIPLE II -~ PERMANENT ECONOMICAL INTEREST for both Partners

PRINCIPLE II1 - LONG-TERM Agreement to enable the Developing
Country to put the production "on their ewn
feet" and firm a beginning of National Design
and Development Service

PRINCIPLE IV - establishing of conditions of PROPER UTILISATION
of Machine Tools in the Developing Country

Going more deeply in the details of PRINCIPLL II - the following
assumption should be accepted:

1. Free of charge transfer of Technical Specifications and
;rooealeo Production Instructions from the Industrialised
Country to the Developing Country /cost of blue prints, ship-
ment eto. to be borne by the Developing Country/.

2. Transfer of "know~how" through specialists, training of local
staff, and supervision - against moderate payments, based on
rates approved by UNIDO,




3. Balancing wathin the period ot % yesars the deliveries of

parts and componenta from the Industrialised Country - by
means of exports of parts or machines fisom the leveloping
Coun ry to 3ale O.gu.isa lor. of the Indu trialised Country
on the neighboring markets

4. Setting up 2 Joint 3ale and Servicing Organisation for
Machine Tools manufactured in the Industrialised Country
as well a8 in the Developing Country - in the region of
Developing Country.

Peasibility, or more detailed working out of the above described
PRINCIPLES, as well as their madifications - depend on
particular conditions prevailing in each particuler case, and
can only be considered on the hasis of detailed analisys of
these conditions.

This paper considers cases of Developing Countries with practi-
cally no machine Tool Industry of their own, and with limited
foreign exchange possibilities, where Financial Assistance
foom International Organisations or Industrialised Countries
would be vary eassential,
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