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INTP.ODUCTIO!i 

'Die aNa of international industrial. co-operation, as weZ.Z. as the inter­

national. enterp'l"ise-to-enterprise co-opei>ation, is B1'!1ject to many Z.inritations. 

Paaethawlore, the futJ.ate wiZ.Z. see, as the past did, continuing attenpts to bt.ock, 

JllZke diffiaul.t, and channsl.ize this type of international. actitritiss. Jleti known 

aH the aets pa.ased 'by governnent-a in order to control the tranaborder ft<N of 

data and infonnation, to pPOtsct declining industry, and to pl"Ollote l.ead.,,'ng 

c:c19petitiw indusmes. But, today's technol.ogical. changes and general. trends 

in teclrnol.ogical. ch1ln9es for Iii.% maln arwas: energy, new matmal.s, conipUten, 

UletXJlrll8Dlications, aerospace and aviation, and biotechnology, will pl"Ol1ide 

new oppol"tunities for international. rel.anons and co-operation. 271ese opportu­

nities wlZ.Z. bring to developing ccnmt'l"iu and thei.ie enterprises new possibit.i­

ti.es and new background for their cui actitri ties and proposals for co-operation. 

Development and application of net.1 technoi,O(fies have a fundamental im­

portance for the economic grorJth and c1ranges. Quickness and efficiency wi.th 

~ L1hich an enterprise can apply ner.J techno'togies and use foreign technological 

aa11Uttcrrents detemrinas its long-term carrpetitive capability. Dynamics of these 

] 
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J 
:1 
J 
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processes all over the LJorZd, different forms of organizat-~on and co-operation 

on the international. scene, used to try to advance the carrpetitive capability 

and to makB strong and stable the development of societies and associations 

invo l.ved (e.g. pl'OCesses L1i thin the EEC), lead to increasing concerns, espe­

ciaZ 1.fl in de1;eloped countries, for a more bal.anced economic development (in­

cluding the envi.rcmnental pzt0tection aspects). 'l'Jris in turn heightens the 

cn.tz:NnUB of a strong international. and global interlocking of economic 

dn•topNnt, and offen sane optimi.stic notions and possible pl.ans fol" co­

operation b.it:w.sn tmtsl'prises in developed and developing countries. 

~. dooYuvnt aims at pl"011iding ths "Ad-hoc Ezpel"t Group Meeting on 

Co-opaation beusn Industrial Entel'pl"i••• from Dtlvet.oped and Dsvel.oyi.ng 

CD1111tN•" L1ith a background paper dealing L1ith "Entnpl"ise-to-Entel'prise 

Co-operation in the Pi.11Zd of Infonrrztion and Corrrmmicati.ons Technology". 
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'r1ie aim of this material is to point Oi.!t sn~.d aspects and areas of possible 

co-operation in the fi.etd of information and conrnunications technologies, LJith 

speei.al atuntion paid to a new, powerful industry r.1ith high annual grm.Tth 

and good prospects for the fvture - the softt.xrre industry. One should stress 

tha! !he opportunities and chaUenges of this industry aM.se from whole 

M?-io-date and predictable future development of all sectors of 1unan activity, 

and that it lll'ight assume different 01'ganizational forms. Nol.an' s assertion: 

"It is only the limitation in 1unan r.nii and areative imagination that restricts 

the e:rtsnt to which the applications of this technology can support econanic, 

aocial and pel'80r&al dsoelopnent" is perhaps best suited to tile s:Jf~ pro­

dMction aector, and to the whole area of information and carrrrunications tech-

no logi.es. 
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l. THE ROIE OF INFORNATION AND COMMUNICATION TECHNOLOGIES IN INDUSTRIAL 

DEVELOPllEN7· AND INTERNATIONAL CO-OPERATION 

1.1. A general sU1"1)ey 

Information. has IDlaoubtedly become one of toda1l s key resow-ces. Like 

matter and eaBl'f111,. it i.nflusnces almost all aspects of human life and WOZ"k. 

Bllt,. IDllilcs 111atter and tmal'(J!/,. it is a resource not consumed by WJage or 

Z.useruul by distribution.. flhen used,. knowledge and infonnation not only do 

not get con8&1'11ed,. they build themaeZ.ves up and complement each otheza through 

coarauiicationa. i'&a'thel'fllOl'e,. modern technological advances lead to significant 

qual.ity j1111ps,. to c"""uterlaation. "1ith all the properties of a new industrial. 

and social etJol.ution,. and revoZ.ution as wel.l. At the core of technological. 

quality j1111ps,. there is a powerful. and dynamic devel.opment of sci.ence. At the 

8Qllle time,. 'la4lltl1l activities (such as education, manufacture, management, in­

forming,. decision rrtaking,. and control) L1hich were separate traditional.ly, join 

together, which indicates the integrative character of modern sci.entific and 

technological. contributions based on the infl.uance of infotechnologies*. 

In this conte:rt developed countri.9,S may be defined as countries abounding 

ir. information, knowledge and technologies, while devel.oping countries suffer 

their lack. Eztreme concentration of knowledge has become one of the key problems 

of the mcdern.wrld. The OECD and COMECON countries concentrate 951 of scien­

tific research,. development, and information equip:nent, and 951 of all patents. 

The OECD countries invest about 2. 5 to 3. 9S of their national. product in 

scientific research and development. It has been proved that l USD invested in 

scientifie research returns 12 USD on the average within 10 years, whii.e 1 USD 

invested in de1'eloprnent of infotechnol.ogi.es returns 30 USD on the average "1ithin 

10 y11ars, which itiustraus tM profitability of investing into these sectors. 

But both in scUmce and in infotechno'Logies the effects are achieved only when 

a c:riticc.Z. quantity of investments is reached, together "1ith the coPNsponding 
I 

anticaZ ma~s of fH1rs"""81, suitable equtp:n1m"t., and a fa110Ul'abl.e businsss and 

dei:e lopnrent environment. 

------
• The term infotechnoZ.ogies here dominant!y covers infol'mation and conrnunications 

technologies 
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Dtwe1.opt'd cC1D1tries are entering the deuelopmental phase called the 

"information society". Their economies are based increasingly more often on 

reneLJable !'eBources (kno.,1.edge and information, buiLogical. sources, solar enel'gyi 

and so-called high technal.ogies C!OnSWfring small quantities of energy and practi­

caE:- :411.inrited reBOMrees. The inforrrr:ition soei.ety solves the problems of a sta"rd­

stiU in detJel.opnent of industrial production by introducing robots, corrputers, 

and by development of science and education. Corrputerization of ittttlwstry gradually 

introduces nmJ, unSU1"111i.sed progpects fo'l" grm.7th and development of industrial 

p'l"Oduction. E.g., in USA it is estimated that by the~ing of the new decade 

more than 30S of all jobs wi.Z.Z. be directZ.11 tied to carputers, and about sos of 

JOOUtine pl'Oduction p'l"OCBSBBB wi.Z.Z. be «mtl'Olt.ed by a oonputer. 

The tu'l"bulent development of N'l"Op'l"tx!essOl's, based on increasingly fast 

and sophisticated 11W1Ufactwoing technal.ogy, offers new and ch;il.lenging oppOl'tu­

nities to const'l"UCtoztS of miwopzoocessor applications. Therefore the penetration 

of microprocessors and microcomp1lters into many industrial. branches and products 

is undergoing a constant ezpansion. I7Ulu8trial production is more often supported 

by conputers 0y means of efficient discretely distributed intelligence or inte-

1.liRence distM.buted r.Jitmn corrputer nst:works, r.Jith the tendency to~ COrrJt'U­

ter integrated wrnufacturing (CIHJ. On the other hand, the potential of ''number 

crunchers n and COt1rtlW'lications systems is i11C1'easing rapidly, liJhich makes it 

possible to realize ever nroJ'e complez concepts of managing indu.strial, business, 

and social systems as a whol.e. This has become a strong incentive for new and 
faster technological changes and new forms and aspects of ccmpetition on the 

i.nterriational market. H0"1BVer, this feedback has a very de.finite limitation -

t1'.e market of ideas and fhs reaZ.izel's of ne1iJ i.nfotechnol.ogy appl.ication concepts. 

Tms nm-lest is pl"imaztily based on personnel. liJith increasingly mgher education, 

Llhose Z.ack is al.ready fstt, and wil.l be felt even mol'B strongty in future • 

Studl.es and .,...;search cazwrled owt in 'Leading industrial countJeWs indicate tms 

aapect rs one <>f ths most doninant onss in futu'l"e dsvetopment. This fact is 

essential in defining the opportunities, achenes and mode?.s of co-operation 

bet:weer. en~Pls~s in a.tJBl.oped and dsveloping countries. 
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1.2. The i.nfrastructurct aspect of infotecJmolcgy 

1.2.1. Direct influsnce of infotecJhnology on industrial development 

Infotechnology has played a leading role in induatrial development and 

dnelopnent of othe'1' sectors. Introduction of modern information and camami­

cations technologies has revolutionized industrial. and manufactuz-ing processes. 

Tu hi.gher t1IS raonber of autonu.ted forms of manufacture, the low'1' the necessary 

input of 11CD111al labour and rrr:itmal.s, and the hlgher the input of information 

and knowledge. The fina.Z. product, be it a car, a TV-set, or a cDBpute:r, contains 

a.ich more information and knowledge than before, and the new pPOt:luct generations 

are superior to p:revious ones. Many firms harNl gzeeatZ.y increased the -::nput of 

infotechno'Zogy into deoelopment of new products. E.g. out of S bill.ion USD a 

big CID" producer plans to spend on hi.ghly integrated manufacture and prefabri­

cated buildings for production of a nerJ, i-,=novated_. small CID", 40S will be 

spent fo:r 1urdJ.mae and softf.Xlre. Use of canputers in special applications 

within industrial fims continues tn show a strong trend upwards, which is 

a consequence of development of microelectronics and the resulting :reduction 

in pmes of microcomputers on the ITW'kst. ~solated "islands" of c'?"Puter usage 

are still frequ.entty encowitered, but the rapid development of conmunication 

link softuare has made it possible to efficiently integNte computer applicc.­

tions into an integrated system. Devel.opment of computer programs for specia­

lized conputer applications in industrial production resulted in atXlilability 

of a series of so-called CA techniques, or "computer-aided'' applications. 

Figure 1 lists the most frequent abbrevia:;ion.s in the "computer-aided" field, 

and illMBtmtes their distribution and variety. 

• 
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--------------- ----- -------------- - --------·---
Abbrei:iati0tt 

CAE 

CAD 

CAii 

CIH 

CAP 

CAPP 

CA'l' 

CAQ 

CAR 

C.4A 

!lt1Me 

-----------·-----
Corrptlter-aided BPtgi.Jteering 

Conipwter-i11tegrated 
""11'Ulfoctwring 

C0111pwter-aided productiOl'I 
planni179 

C""f'uter-aided tea tirzg 

COllfluter-aided quality 
ae611ralfCe 

Corrp&&ter-aided robotic• 

C""f'uter-aided aaeentbl~ 

Baaic tent for eo11puter applicatiOt» ·i" 
pN production anaa. 

Duip anti oaleuZation "' prodkct 
aons~ticn. 

PZanlting and cecution of pPOductiora 
.Aila COllpllUI" anetance. 

Barie tel'll .for eoiiputcr applicatioras 
in oU t1- t«emical areaa of an 
entnpriee 

Pl.anniitg in tJw technical ta'" of an 
entel'pJ"iN. 

P1411ning and ltandli"!I of 
production. 

E:uaution of technical uete with 
COllpUtn app l i.cations (e.g. 1IAI 

product.e J • 

ProdMct quality control and 
(la8UJ'IQJ'ICQ. 

Conpui.r lttmdlirrg of production robote. 

AeH'1rrbly a .. ieted by COl!pwtere. 

Figure 1. Abbr'11JiatiOM and ezplQl'IQtione for CA teclrnique 

Furthemore, beside office automation, conputer integitaud manufacturing 

(CIH) r.1i'Ll play a major role in future. Ths most significant d.evelopniental 

activitiu in the field of infotechnology in the last seveNl years i.nclud6 

integration of conrneraial data processing, tct processing, tmgi.neerin{I data 

pl'OCessing (computer-aided design - CAD, computn-aided manufacturing - CAM, 

comp04te1'-aided engineering - CAE), p1'ocess contl'ot and telec""'1WJi.cations. 

Consequently, different info-rmation islands r.1ithin the fi1'm get linked 

together into conrpute1' integrated manufacturing of the third or fourth 

generation. AZ.Z information units of ordel' entry, pl'Oduct design, analysis 
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and ainrulation, process eo>ttl'Ol, quality assul'"ance, material. handli"lJ, assembly 

inspection, test, inventory control, and shipping, are handled by the same data 

base. Figure 2 presents a SU1'11e!I of CA interrelations and 1'isual.iaes the CIM 

process. 

lllpQCt of COllpllUI' application 
------------------- ------------ ---- -- ---1 

-----------4--------------------- ---- ----------1 
' i!lu:iUCT lEV£UfflENT i . Plalurirtg 

• cOMNi,rion 
• a.ring 

• Ca-...t:t.orioot 

!'ASK PREPAllA!'I06 

o.u..m.. 
lillizi pPOCfl.cie 

• Bow prodlll:«l 

• lliila ulaat •an.a 

Plta>UCrIO# PLU6IltC 

o.u-... 
• Bot1 ..ala 

. """' 
• lllwrc 

• ~ wliow 

Ht ... "IDl.A."'110ll HANDLING 

O.t:id. °" •tart-&ip 

• Noniior cucwtion 

llMDI.IaG Dr PRODUCTION 
EQUifflEl'I 

• Maolrilw OinieiNtion 

• llaol&W ooniroi 
• ,.,,,.,.. otniplirlg 

PRODUC'rlO# UD ASSDIBL1 

• Prot:flloriorl .,.,.,. 

• llaol&i... 0 ... tl'H 

. """"' .... 
• """""'• ltondlV!g .ieo,,,,,,. •i•c.te 
• #Qt.rial• ,.,.,....,,., 

I ____ ) 1~-1 ____::_:__t:Olf1tl.Ur-aid.d tl.•ign) : 

CA2' (cOllf1llUJ-aitl.d 
U•tiragJ 

CAPP focmpuur-aia.d 
production 
plaming} 

-------, 

\ 

...;._ _____ _ 

( DllC (~buud or diNct ,.,.,.Pio oon~-~-~ I 
I R•oording of produotion data ===-=> ! 

----- -------"" I 
., CAQ 

0(00l•f11d~d qwcUltiti ... J'G11C. ------ __ ) I 

::s 
... 

::s 
It" 

0 

E 

" .. 
-.. 
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Ne111 computer and conmrmication techrwlogies have al.so provided for new 

opportunities and forms of t:ttade, 1f1Clking it possibZ.e to perform many trade trans­

actions electronical.ly. E.g. in the services sector, many services have become 

®ail.able el.ect:t"onically (data processing, canputer progranrrri.ng, video and audio 

entertainment, publ.i.shing, training and eduaation, 1.egal. se:rvices, accounting, 

engir.eering, banking, inBUNnCe, research and development, advertizing and public 

rel.ations, and camrunicati?n and i'!'l.formation se:rvices). The services trade is 

estimated to total. ouer 600 bi1.1.ion USD annual.l.y, due to infotechnology. 

Accozeding to an analysis made by tire Organization for Ec0110fllic Co~eration 

j and De1'elopnent (OECII), based on the data on 200 international manufacturing and 

I · se1"1Ji.ces firms fltan ten ~ountzties, the fo'llor.>ing production functions are based 

on inf otechno logies: 

J 

] 

J 

- production control., iZl.ustztated by the grorJth of ro'botics and computer­

aided rrrznufacturing; 

- research, especially for coordination of functions OT1Jong resear~h 

- design/engineering with canputer-aided design; 

- mazoketing, especial.1.y for transmitting infol'ITJation about local condi-

tions, errabl.in(I direct ordering aPrangement for creditJ 

- distztibution, including scheduling, routing and producing required 

transport or e:rpol't documentation; 

- oztder procesBi':'lfl, to tie together interdependent production facil,i,ties 

and eliminate duplication; 

- maintenance, such as to track after-sales defects and maintenance 

histories and prouide useful. info1'/1JQtion to product designers. 

Fu.l'thermo'l'~, efforts are being made to improve the internal. proaesses of 

enterprise management through centralization of some management support functions. 

According to OECD, the most important are financial. Peporting and consolidation, 

fi'NZlllYi.al management, data p1'ocessing, and administratior./cl.ericaZ. t..JO'l'k. 

Trends evident in the microelectronics ttector (price reduction, capacri.ty 

and speed increase, reliability gain, etc.) promote increasingly JJider appZ.ica­

ticm of inf otechno 1.ogies. 
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In this ..xmte:ct, por.Jerful. development of cOl'IT71Wlica"tions technology and carimuni­

cation sector has created ner.J support ta 'l'esearch and development, manufacture, 

new products maintenance., int!>oductian and mazoketing of new service'J 'l'equi'l'ed 

bJi the industry and by the economic and other sectors. Appl.icc.tion of modern 

connDlication technologies NIB mads it posr"bl.e to introduce potent comnoii­

cation and telema.tic seM<:es, at the same time making the trade in informtion­

based sewices a uiabl.e eccm.?mic activity. Usage of comnoiication techr..ol.ogy 

has 1.ed to creation of new products and seMJices, which increased the oppo'l'tu.­

nities for intemati.onat trade and gtobatization of market activity in many 

enterp!9'ises, prwiding at the Btl'lfe time new opportunities fo'l' co-operation. 

This made it possible fo'l' 1.a'l'ge inte'l'71ational systems and corpomtions 

to a.ehi.eve efficient management and bi-di'l'ectional. cormrunication with the rnaPket, 

.::MBtonters and ao-opemtionists. This also led to organizing the inhouse in­

fortM.tion-l>a.sed sel"IJices (data pPocessing, financial. management etc.) as 

stand-alons profit centers by parent cc:mpa.nies. A good ezampl.e is provided 

by McDone'Lt Douglas Corporation, a manufacturing firm which ha.s developed a 

data base fo'l' its internal research and development activities, and i.ihich now 

includes a separate subsidiazil providing on-1.ine data sel"IJices to public "both 

i"l USA and in the L>O'l' ld. 

Many intemational. canpanies own z.>01'1.d-wide ccmrrrunication netiJoroks f o'l' 

cool'dination of thei'l' subsidial'ies, and fo'l' uathering and dissemination of 

infonnation. Such companies azoe abte to make construction changes in aU their 

mnufacturi.ng plants al.l OIJer the L>O'l'ld in the same day. InfotechnoZogies have 

made many things and jobs possibte, pPacticaZ, and efficient. E.g. they have 

retJol.utioniaed banking by making it possible to gather> eno1'11IOUs quantities cf 

financial data and to transfw money mediately. Simi.la'!' tki.ngs have been 

happening in other sectors. 

Introduction of corrputer-to-canpute'l' carrrrunication technology (eZ.ectr>o­

nic data intel'change - EDI) has changed traditional concepts of time and space. 

Satelli~ ~chnology, fiber optic cable technology and other corrrrrunication tech­

no'Lcgies prOIJids for itmrediate information tranfer. Advances in this area make 

it possibte to perform a sel"IJice at one location and use it whel'ever and when­

ever one r.Jants to. 
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1.2.2. Nett,x1rk:J - Si.ipport to actilJity gl.obal.ization 

Dei>elopment and application of infotechnologies has led to tter.> s:1~tems 

kno1'i as ualua-added cortllO'&ica"!ion netwrks, linking info1'fllation providers 

and users. Through systsns which include computers, camrunication circuits, and 

input-output tel'minals, people at vanous remote locations can input information 

into ths network and retrieve inforrrr:ition out of it. 

Linking into networks i.tis ftf usential significance to formation of 'JXlYS 

the modem economies of developed countries function, and of wys the fu't'uPe 

international economy will function. According to some sources, neti..Jorks are at 

the heart of the post-f,,..dustrial revolution. 

Electronic data interchange (EDI) - the direct CaJfputer-to-computer 

e::change of standard business documents such as invoices, bills of lading, and 

purchase orders, has changed the rJay enterprises do business. E.g. IBM's 37 

L10rld-i.1ide plants L>ill be doing EDI r.1i.th more than 2000 of the company's la.roger 

suppliezos by 1991. That represents 80% of IBM's production, r.>hi.ch is a large part 

of the total cc:mputer industr'y production. 

There are diffe'l'ent network shapes, but they share the same character 

and purpose of informa.tion dissemination. Sane networks are interactive, i.e. 

they allol.1 access, addition of ne-u1 data, or updating of data already stored. 

Others act as unidirectional information floL>S. There are three 'Levels of net­

wrks. The first level neti..Jorks are private international COf'fll'IUnication net­

wrks maintained by a nunbe'l' of multinational corporations for intemal co11'111U­

nicat--"..on within the fim. Ths second level netL>ol'ks are those which were brought 

about by camron interests of an industrial b1'CZ11Ch, r.>here firms unite al,7, over 

the wzold in order to develop industry-fA1ide neti..Jorks known as limited parti­

cipation neti..Jo'l'ks. Access is limited to th8 members of the network. Wel,7,-~ 

secor.3. level networks are SITA (Soci4t4 Intemational de Teleccmnwii:-ations 

Aironautique), SWIFT (Society for World-1Ari;de Interbank Financial Telecormruni­

cations J, NETWORK of the World Trade Centers Association. The third level 

netuorks are public nef:tJo:"ks offering on-Line approach to, as estimated, over 

3000 data bases. 
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Corrrrnmicati.on netwozo1cs, beside being crucial to development of theizo users, 

also pr<:Nids a vey effective means fozo promotion of inten1ational industrial 

co-opeNtion. E.g. NE'.IVORK, covering about 50 centers atl over the wrl.d, has for 

ita basic fwnction ths ezchange of information on demand and supply in all sectors 

ofVdtatry and sePUi.cea in these oountri.s, including demand and supply of pro­

grans, proiects, products, capacity, co-operation, capital, etc. Messages trans­

mitted thztoMgh NE'l'f/ORK trl'e received lJy about 100,000 different end users W1'ld-

1'ide, which inel-eases the probability of finding f,ossible -partnel's for co-opera­

tion and choosing the most suitabte one. 
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1.2.3. Apptication of infotechnotogies as a measure of successfutness of an 

industrial. enter-prise 

The dsgru of application of infotechnol.ogies in any segment of industM.at 

production is cozoreZ.ated to product qual.i:ty, canpetence and cor.petitiue capabi.­

'Lity, and deuetopnent potential. of an industrial enterpnse, and al.so to its 

operD1Bs, <JI" its readiness to co-operate 111ith othezos. One may say that info­

technotogies are, besidss being ths 'basis for deuel.opnent of modern industrial. 

enterprises, al.so the memia for gto1xztization of their activities. 

) J A nice ezaMple is pl"Mded by the aotorful Italian ctothing canpany 

Benetton SPA, which has 111i.1:n8ssed a g?"OWth [ran a simple door-to-door family 

operation up to a billion dotl.a:zo Jfllltinationat corporation 111ithin the period of 

t:Jenty years. It has become an industry reference 1110'let ezerrqi'Lifying the ccmipe-

j 

] 

J 

l 
J 
J 

J 

J 

J 

] 

J 

titive use of infotechnology. From the industM.at viewpoint, Benetton's comnercia'L 

success is due to a LJetl planned and B".lccessfu'L strate.;y of application of info­

techno'Logy. Today, Benetton is a group of companies JJith 44,000 trade points in 

60 countries of the wor'Ld. PJtoduction, distribution, design, conmmication with 

the market, trends tracking, etc., all are al.so based on infotech:w'Logy (from 

robots in the stol'ehouse, through EDI netwOPks to CAD in new models design, etc. J. 

This group cou'Ld not work any more JJithout infotechnologies. 

Another ez.ampte rrr:iy a'Lso indil'ect'Ly indicate the tink betiJeen success of 

a conpany and app'Lication of infotechnotogy. The recrmt studies at the University 

of Le"""17l in Belgium have N'IJeated that ezecutives in veroy successful c0f11Panies 

1'lm.J spend up to 751 of theil' time WOl'king "1i.th ezte:rnal data and information. 

TM opposite holds ti-ue for unsuccessfut companies, when ezecutives spend up to 

7SS of their time working with intema't data. 
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1.3. llanufacture of infotechnologies 

Tu WOP'Ltl' s infotechnology iru:l.ustrY has nrzde approa:imately 300 billion USD 

in 1988. tlaoough pl"Oduction of llltd.nfl.'ams, minicomputers, microconputel's, data 

COIJlllUll'lcatlon equipment, pmplrtavl'UJ, software, information seroices and main­

tenance. In 1987, 100 largest Asian, Euztopean and Northern .~-::~l'ican firms had 

the total production gr0"1th Pate of 18. 71 as compa:l'ed to 1986; in 1988, ths 

!/l"(Nth rate t11110Unted to 16.31 as corrpa-ed to the previous year. Regardtess of 

a ceietain deaNase in the sales gPCNth mte, maz•kst fluctuations and their 

CtZMBes, thia industry ht:.s proved its 1'iability, and its one erJi.dent characte­

ristic - the intemational nature of business. NC11'1ely, the infotechnology 

indicstz-y has been becoming increasingly global, pal'tly due to market influ-

ences and currency fluctuations, and pal'tly due to ths technology itself. Ten 

biggest fil'fnB hold OlJer a half of total infonmtion systems maPket (IIJM, DIGITAL, 

UNISYS Corp., H'EJILE'l'T-PACXARD, and NCR fl'om USA, FUJITSu, NEC Corp., and 

HITACHI Ltd [ran Japan, SIEM'ENS and OLIVETTI from Eta'ope, r..rith ths GROUP BULL 

veey close) • 

The growth L1itnessed by these wrld' s giants in infotechnology has created 

ccmcerns about possible destructive trade l&W"s. H01JeVer, if one analyzes ths 

global competition aspect r..rithi.n the contezt of a trade wr, a possibly ·impor­

tant trend may be noticed - an increase i. the lerJel of global co-operation 

of today's biggest multinational col'poratwns. Accordingly, what those companies 

are concerned about al'e small filrms appearing on their home markets, companies 

deoeloping improved pzooducts and "1inning precious 11W'ket nichss. According to 

Klniciri. Ohma.P of NcKinse11 & Co, whose book "Tri.ad POJJezo" desazoibes the new style 

of g'Lobal conpetitiori bet"1een USA, European and i/apan11se multinational compa­

ni.es: "'P1ulf'e is a c'Leazt intention today that top 1'1<11JQgement of gl.obal enterpl'ises 

are ssl'ioual11 inurested in pPotecting """'- rrrarkst position and. if necsSBCll'1J, 

are r..ril'Ling to co-opezoate with otlwr TM.ad Ngion oompetitors rather than fight 

than off in deetJeuctive t?tade r.mts ". 

As has b.en ths case so far. the main ;factoro responsib'Le foro the tt..10-digit 

anr.:. , grorJth rata in computel' industl'"J is ths continued deCl'ease in computing 

capacity pl'ices. This dramatic pl'ice deCf'ease has inspired ntllJ demand for 
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computer applications. However, there is no evident reason to e:rp6ct the decrease 

in pnces of storage devices and processors, and thus in canputer prices, not to 

continue. This ~l.l create new marksts and new opportunities for smaZ.Z. firms 

setting out to iAn t'laeir niehe on the market with their inmNatitJe products. The 

increased rote of non-proprietary industJ.itial standards swggests the need for 

easier entey onto the mm•l«lt, and for infotechnotogy industey to become more 

carrpetititJe. 

I/hat is impOl'tant for our topic is the fact that one need not manu.f actuzte 

the r.>hole systen in order to appear in the infotechntiLogical:llUPk.F.i, one need 

onZ.y do onei' s smaZ.Z. part better than anybody else. 

On the other hand, one should bear in Mind huge intJestments in :research 

ar.d devel.opnent made by az.i the leading can,.xmies in the field of infotechnology. 

E.g. these inue:;tments for 10 laztgest firms in 1988 range fran 4. ?S to 14. 341 

of their total. :revenue, o:r frcm 30?. 3 to 5925 mil.'Lion USD. This means that the 

product unit price may be decreased only if these costs can be spread over rrr>re 

than one market. This i:J one of the !"easons why the infotechnoLogy industry,- as 

L1e Zl as othe:r research-intensive indusmes in t1re fie id of hi.gh technology 

appears on the international. market1 searching for t1re &lidest market possibZ.e. 

In this conte:ct, today more than ever, diffel'ent foms of co-ope:ration and 

partnership are attempted, so that there Cll'e co-opel'ation modeZ.s being :reaiized 

which onZ.y a sher! time ago seemed inrpl'obable. 
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1. 4. Sane nerJ trends in development of infotechnologies 

Leading laboratoM.Bs all we the world are pushing NBBarch toward 

bl'ain-like corputers - the sizth generation of conputers. fts si:tth generation 

li'lll offe the following machine categories: adaptive and Zeam-;,f,g systems, 

artificial neural systems, neural conputers, adaptive goal-d:i.NCted u:pert 

systsn based on genetic mutat.ion algorit1ns, went-train conputers, transfor­

nation (mapping) systems, associative lflf/!Mories and proc8Bsors, fuzzy and pseudo-

J assoeiative systems, hypercubes, aneay-prat:fl811ors, p~le connection 

11GChines, concw'J"ent systems including t'l'anspu.ter ftnily and OCCAJI language, 

l · and conputeios in neurobiology and behcwio&tr. 

_j 

The infotechnology marke't is e:z:pected to be under the influsnce of those 

projecting and producing sizth geneNtion equipnent and systems, based on very 

large-scale and wfer-scale integration. 

The aims of ths Bizth generation infotechnologies are truly intelligent 

J computing, measurement, contl'ol, zoobot or infol'1Ttl.tion systems. Although 

brain-emulati>-w :1mputer~ cannot be e:z:pected to appear, one may ezpect emulation 

of many logical and intelligent functions of neural ozo behavioural sy3tems. 

Research going on in this area is inteztd.iscipl.inaPy, and includes computer 

l 
J 

J 

j 

] 

] 

science, engineering, p'liysiology, linguistics, logic and p11ychology. This 

research generates ne1i1 architectures, alogrit'lns, carrponents, systems and 

applications. A6 a mattezo of fact, a new discipline is being 'bozon, the one cal.led 

psychoi~cal./intelligent/neural/knoJJl.edge enei.neering (PINK engineering) by 

B. S~ek. 

Through equal. tzoeatment of biological. and technological. BJIStema, t'his 

discipline i.mpzowes the msting and er.ates ne1J job profi.1..88. 2'o a.chleve market 

attl'acti,,,.,,.ss, oonaumer goods and induatriat «[ldprrsnt of alt kinda JJiZZ be 

~d. in a PINK package inctudi.ng: naturat intel'face to ths ustn' based on 

non-resmct«l di.alogus, 6peech, and inlageJ f.atures of a.daptibi.ti.ty, teaming, 

sensing the environment; human-like behaviour, offering the usezo a neJJ sensation 

of mind and body, n 1 uperiences and pl.easU1'es. As a zoe11utt, it is estimated 

that this nerJ disc. .pline might bea~e the basis fozo superindustriat and modern 

ecc.-. --£es, JJhicl: is borne out by high lwel sponsorship and coordination in 

some countries (Japan, Germany, etc.). 
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This discipline includes ti11B foLlM.ng technologies: 

- intel.ligent-systems measurement and analrlli•. 

- intel.ligent-systenlB lflOdel.ling and sinllZatitm. 

- intel.ti1ent-systems design. and intllf"faci.ng. 

- intell.igent-systeme coding. progivrming. and tztai.ning. 

- intelligent-systems application. 

Figure 3 shm.18 the tlizthgensra:tion pl"OJect data. and Figvre 4 presents 

the pl"Oject goals. 
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Figure 4. Th;; si':rth generation goals 

It is very probable that infotechnologies based on the stzth geMration 

computers L.~ll lea1Je their mark on the decade to come, both the to attractive­

ness of their goals, and to the number of scientifiq and engineering fields 

included. 
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:?. ~l/IS.ll'ES FOR ENTRPRISE-Tt.rE1VTERPRISE co-oPERATION IN THE INFOT'ECHNOLOGY 

SECTOR 

2'hs auzl.ym of indi1'idual. case hiatones of real.iaed international. in­

umal ~Mtion lllCl!f Uad to a dJtfinitiOl'J Of incentives and pNrequisites 

for ata:rring, Naliring, and dsuelopi.ng thi.8 co-operation, especial.ly as reg<rl'tl8 

indl&StPial «>-q>eMtion in the field of infoteclrnoZogy betwen enterprises in 

d.w~ and davstopi.ng countries. 

Ii• ahall atan with aspects concerning interests of enterprises in dsve­

loptld C01111tries. 'rhe basic interest such an enterprise wishes to realize through 

co-op4rMtion with an enterprise fl'om a developed or developi:ng country is the 

lllOSt faooraabte possible ratio of capital. invested into product dsvelopment1 

productiori and marksting, to financi.al. effects achieved by placing the product 

on the llllZPUt. In this contezt, enterprises from deuel.op.?d countries may find 

it in their interest to co-operote Lli.th enterprises fran devel.oping countriea1 

e11peci.aZly if they will be abl.e to achieve a favourable ratio of investment 

into -!"oduct and manufactur ~ to financial effects Nal.ized1 by decreasing 

costs of rvnufacturi.ng of their final products1 and prwidsd co-operotion may 

be stretched to include sales on the market of the tkveloping country involved. 

BoweveP1 it is a weit known fact that enterprises in cl.?veloped countries 

innooate their p1'0duction1 inuest into research and devel.opnrent, and promote 

co-aperation pftmcueily in ol"der to win the mcu-ket of devel.opsd c0&mtries. 

J'lrla Man.a that ati o:rganizational tllld technological changes and innovations 

aotuallif pq.Nunt tlwlr anawr to or pivpaNtion for Nqirenwnts of maze1<41ta 

in lsighlif indMatriaUud 00&mtri••· ()i thss11 markets it ia posribu to retum1 

Nl<ztiv.1.11 .uccusfutl111 tits capital invested and to rna1cs a pf'Ofit by means of 

app:ropPiate pric11 Zn11Z.. and offsNd quantity of nsw or innouaUd pl'Oduc"11 'but 

onZy <me• CarrJ¥tition has appetD'ed on ths market, tllld ths pncs .Nduction has 

occunwd, 611Ch pi-oducta 1P1a!f be placed on mal'kets of dsveloping countl'Us at 

possibly_acceptable prices. 
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l\it t..hs otM'l" hand. enterp'l"ises from devel.oping count'l"ies. beside evident 

economic reasons. feel. the 1111ed for co-operation in order to create channels 

fo'l" influz of new information. knowledge and technol.ogies, for inn.ovating their 

Ot.Jl pl"OICD.ction. and for posribl.e structural. changes. in hope that a better dtwe-

1.oped partner mght 'llttlk.ll it possible for their pi"Oducts to be sold on othsr 

mrlcsta. 

flMt uchno1.ogy tMnafer is the lcey aspect of these relations. The temr 

ucJrnoZogy connotes a ~l.e area of kn.owl.edge about a product oze a production 

process. and includss ths uclrnical. skil.1. necessary for product manufacture O'l' 

procas appl.ication. In indaultJty it vi.1.1. ewer product-design. production-tech­

rriqvcs an:i Nl.ated W11D'11l9Bria1. systems. The technology transfer in its essence 

~ta tbs tranarission. !'Wis-ton <adaptation). and impl..enrentation 

(absoPption) of such acCV111U1.ated loto"11.edge that is actual.ly put to productive 

MSB. There <a'B different channels, fonttal. and info'l"ftal. used for this transfeze. 

Licenci.rrg and diieeet fO'l"eign investment are the tra7o most f'l'equ.ently used techno-

1.ogy tMnllfer channel.a. 

Technol.ogy is transfenred abroad in different way:J: in "ratJ" form as data. 

or contained in capita'- goods. in products. in systems and organizations. and 

in educated/trai.ned mindll. The eztent of t1'<D'Ulfer al.so depends on the eztent of 

trade. ths eztent of corrrrrmications (especially in technical fields), the eztent 

of ;·:- .. ~ign investment (e11pBCially by techno'logicalZy advanced count'l"ies) and 

imri.gzeation of skilled personnel. The eztent of transfel' is increased by fol'eign 

technical joumats. 11ponsoring university education at foreign universities 

and othsl" centres of a:cRl..Zence, and joint venture . ., r..'ith firms fr'om technol..o­

gical..'1.fl dneZop.d countrks. 

'!Mre is anotMI" a11p.ct important for our topic. Adapting ths d.Bve loped 

c01111tJ'Us• uclmotogy to national. appl..ications is ths essential pl'Bl'equisite 

fw dn.Zoprlflnt of innooati"e oapabi.1..ity and enviztonnent as the base for 

ONation of MW uchnol,ogUs. Abil..ity to accept and adapt a new idsa eaaily 

i• a pNNqVlriu fw abi.1.ity to innouate, which means that every entel'f>rise 

and .Vn'JI tu11111tpy whi.ch mt:1>iages to do i.t possesses a high innovative potential. 

Such •nviromr'11'ta azoe of'Un called innovative envil'onnents. Wel..1.. 1cnoltJ'l is ths 

ab'llity and skill Japan showe in adapting technol..ogy developed elsewhere. so 

quickl..y and efficientl..y that only a few yeazos latel' the origiMl i.nnwatol' 

is no tonger abl..e to corrrpete. Japansse success in d.Bveiopment of its economy 

can be ascribed to its poUcy (MITI J of encoul'aging 1..ocal.. adaption of impol'ted 
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techno 1.ogy. 

J The vital canponent pal•tB of innorJation as a process seenr to be the 
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follMng: a perceiued market demand, scientific knowl.edge, business and techni-

cal talat, a source of risk capital, a source of skilled and educated ma7!pOL)er, 

and a "reasonable" tax and regulatoey environment. 

Infotechn.ology, being a high technotogy, is a ueey denrmding and 

sophisticated field as Ngards international industrial co-operation, which 

dsllla:nda 8Ctne prerequisites in ordsr to achieve its goals, especiaZ.Z.y if one 

i.mita to pass f'Pun imitation to the inncvative phase of infotechnology pro­

duction, all seen frcm the point of view of the less dst>eloped partner in co­

operation. 

Tha basis for establishing and defJetoping successful international 

i.ndustl"'ial co-operation in the field of infotecbnology tht-ough vari.ous foms 

of pazotnerships betLJeen dsveloped. and dsveloping countl"ies is actually a group 

of facts, measures, activities, processes and solutiOPIB which COl"Z'elate to 

specific features of environment the enter2rises are Located in. Specific 

traits of sane deve1.oyirig countries, different degrees of industrial. and 

technological development, avail.abi'lity of research and devel.opment potential 

and investments, and different sociological, culturological. and other aspects 

lzad to different ccmbinations of the group elements. 

A series of studies and comparative analyses haue dsfined prerequsites 

belived to represent the el.ementaPy initial group fol' promoting co-qpe1'ation 

between enterprises from dsveloped and dsvelopi.ng countries in the field of 

i.nfouchnology, and other high techno'Logus as we'Ll.: 

- availability of s1cilted and e~atsd manpower; 

- uistence of a . onsistent and stinsllating envil'omiental. i.nfotllchno-

1,ogy dsveloprrent poticy, incl.uding innouation pPanotion; 

- availability of stimulating financial sources and ventuN capital,; 

- a "resonabZe" tat and regul,atory system1 

- davelopment and impt11111S11tation of i.ndustriat OWMrahip prouction 

system; 

- possibili.ty for market ezpansion; 

- sophisticated infl'astructurat facilities, 
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Each of these prerequisitss m'ly be elaborated at sone lenght. HOLJever, 

for our purpose, a concise conrne11tary is provided below. As has been said, the 

greater the similarity of the l.evel.s_ of technological. development reached, the 

more certain and e:ctensive the international. co-operation in the field of high 

technologies. So, our conrnentary '111il.l. be given primarily from the aspect of 

zoealizing pzoezoequisites making it possible for enterprises in developing 

. I counmes to have 11UCC"J8Sful. co-operation with those f'z'om developed countries. 
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Hany sources indicate the basic pzoerequ.isi te for co-operation to be the 

eristence of a critical mass of skil.l.ed and educated manpower '111ithin the 

enterprise or in its immediate surroundings. Personnel. training thzoou.gh usu.al 

and special forms of education (universities, specialized training) is the 

essential pzoerequ.site for launching international. co-operation and obtaining 

favourable results. Requirements in the field of infotechnology, and happenings 

at the wrld infotechnol.ogical. market ask for increa.s-"!.ngl.y higher education of 

'!lanpOLJer that should be prepared for and capable of highl.y dynamic innovating 

their OL."71 knOLJledge. Many ezamples fron developing countries (e.g. BangaZore, 

India) prove that 1uccessfu?. co-opezoation of ~nterprises fron devel.oped and 
devel.oping countries has been real.ized in environments with quality forms of 

education in the fiel.d of infotechnol.ogy, those JJith wel.l devel.oped scientific 

research and organizational teams in fields zoel.evant to the field of info­

technology. Also, manpOLJeP tl"ained in developed countries, besides accwrrulated 

knouletie and knorrhotJ, pP011ide a sound basis for cOffl'flUnication JJith enterprises 

from technologically more advanced countries. 

E:cistence of a consistent and stimulating infotechnol.ogical. development 

policy including innovation pronotion in the country the enterprise is Located 

in, is a stimulus for promotion of international. co-operation. Firstl.y, the 

awreness of developmental. and economic potential. in infotechnol.ogical. pro­

duction results in a program of incentives, and secondl.y, in such envi1'omrents 

pre1'equi.si tes for nBW C1'eation are 1'ea'tiaed, which gives a p1'efe1'red status 

in intemational ao-operation to enterprises Located there. This policy also 

provides a basis fo1' c:reativel.y and devetopmentaZl.y porJe1'fuZ manpower. 

Availability of stimulating financi.at sources and ventu.1'e capital is a 

dssi1'abte background making it easier to initiate deve'topment and promote 

concrete actions of enterprises fron devetoping countries in mastering 
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inf otechnological production and f omting international co-operation programs. 

'!'his prerequsite, torethe.1' L1ith the ~ p1'e11iows ones, represents the basis 

for a country's Or.Jn achieuements in the infotechnological sector. It makes it 

possibZ.e to i.'11itiat€ a necessazoy and desirable mechanism: initial groups of 

business-wise and technically talented psople, suppoPted by locally a11ai.lable 

skilled and educated mcz,~r, can realize uery ntatiuating business and deve­

lopmental achieuements, filhich pl'Ol)i,ded, as it seems, the basis for t'Jie marked 

clustering phenanenon e:emplified by the "Sil.icon Valley" in Califomia and 

the "Route 128'' reseat"ch industnal col'ridol' tll"OIDfd Boston, Nassachusetts, 

both in USA. 

The requi'l'ements listed might proir;de a basis fol' a kemel of high quality 

research and deveLoprrent units and institutions in developing countl'ies, which 

IJ'ill gl'adu~lly become surrounded by BUccessful enterprises in the field of info­

technology, 'liJhich JJi.ll in turn incl"ease the attractiveness of these environments 

and these enterpl"ises in international co-operation L>ith technologically more 

advanced pa'!"tners from developed courrtries. 

E:cistence of a "reasonable" ta:r: and regulatory system, accol'ding to a 

number of authors in the field of economic sciences, is the key factor in 'l'e­

gulation of economic deuelopment. It is as important for development of national 

economt es as for attractiueness in the international industl"ial co-operation . 

The penod after the Second WoPld Wat" p?'Ovided very impressive u:amp les of some 

ta:r and regulatory system models achieving veroy good results (Germany, Japan). 

Development processes in these countries were initiated only after a series of 

serious ta:r refoms. Many authors and ezamples prOrJe that industl'iaU.zation 

devetoped in environments ..n.th unhindered economic activities and lOt.tJ tazes. 

The ezamptes mentioned recently include Hong Kong, Sir.gapore, Taii.tin, Republic 

of Korea, Brasil, etc. Furtlumnore, specri.alists in the ."ZJ'ea 1.:1f d8'velopment 

ofun indicate taz ref'»'ms to be thll key elements of development strategy in 

developing countries, as shoLw& 'by many studiea Made by th/J llOl'ld Bank. Beside 

the ta:& aspect, a "reasonable" regulatory s11stem (also including o·tlwr fiscal 

and non-fiscal. aspects) should enable thll ento'P'l'ises in developirig countries 

to enjoy equal business conditions as enterprises from devBlopsd countries, and 

thus promote international co-operation. In such businsss conditi.ons, the 

pal'tners rJOuld start fr'om equal positions, mid realize thei1' i.nt41'ests a'1d 

possible mutual benefits in acc'Jrdance ..n.th thsi1' investmsnt, 
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:,,hich is particularly important for the partner from technological.l.y less deve­

loped environment. 

Protection of industrial and intel.Zectual ownership is an aspect which 

IJIUBt be home ir. mind. If this prerequsite is realized, an atmosphere of 

security and confidsnce will. be created as regardc technological and other 

contributions, knowledge and knorrhor.1 included into international co-operation, 

and paiet11ers' rights wil.l. be protected. A new GATT rcnmd (General Agreement on 

Tariffs and 'rmde) has paid due attention to this subject thereby proving its 

j I ilrportance for international trade and co-operation, and foi• interestS of part-
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ners and countries involved in these activities. 

Ma:ttket ezpansion is a prerequsite inrnanent to evepy market-oriented 

activity, and, if seen from the practical point of view, it is the basic motive 

for co-operation, regardless of the actual market involved. Hor11ever, the 

interes~of the partner from a develuped countpy lie pri.maPily in entering the 

free or insufficiently covered maztket of the partner from a developing country; 

the interests of the partner from a developing country lie in~ possibly more 

certain cOIJe'l'a.{Je of its OLM market, possible entrance to the partner's market, 

and a chance tlJ r.>in third markets. Strategically speaking, this implies the 

inczoease in competitiveness of products resultir.g frC111 c~-operation on the ruhole 

international market. Only when this aspect of co-operation is real.ized in its 

enr::· .. ·-::y, will international co-operation of enterprises from developed and 

dsveloping countries achieve its full meaning and the best effects for both 
parties. 

Sophisticated infrastructural facilities include primarity technical and 

uchnological and organi3atior.al prerequsites such as availability of tele­

corrrrrunications and telematic systems and services, international transport 

and cormrunications, business suppo1't, efficitmt local administNtion, etc. 

TM impo1'tanc41 of this p1'e1'equsite may be ID'ldsJ'stood fJ'om a several years' old 

comwntarr on international co-ope1'ation in the fie'td of infotechnol.ogy in 

SingaptRe, ruhich states that the attractiveness of Singapore t!oes not lie in 

ths cost of its manpowe~, but in its highly developed infrastructiw.:il f- n'lities. 

Inumational industrial co-opemtion in the field of infotechnology, as 

conce?'nl its initiation, maintaining, and developing, does not differ from 

inteJ'rJationai co-operation in the fieZd of other high technologies, although 
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it has its sped.fie tl'Crits and benefits resulting from the uery £;Ssence of the 

tecirno logy. 

Ouzo conrnentaey has pointed out eristing or possible limitations for each 

of these preNqu.Bites, and possible solutions as wl.Z, a'tl. on a global level. 

The prerequisites have not been ranked according to their "specific 

weight", Ol' importance in attracting and maintaining intemational C(t-operation, 

but hatle been pNsented as a very probable group of necessary prerequisites 

pl'DO'iding the basis fol' intemational co-operation. HowetJer, it should be stressed 

once more that international co-operation is more ea.Bi 'Ly initiated and developed 

betwen UchnologicalZy Ol' othe'l"fJise simi laP enviromrents. 'this means that t'he 

role of a consistent and stimulating development policy in t'he field of info­

technology precedes other incentives and prerequisius in creation of condi­

tions for intemational co-opemtion. E:x:istence of national, high-quaZity info-

j technology deuelopment strategies in developing countries, suited to the local 

envirorzment, is the condi tio sine qua non for any l.ong-term co-operation of 
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enterprises ft'om developed and developing countries. These strategies, correctly 

definsd and founded, provide a powerful generator of ot'her prerequisites for 

intemational co-operation, especially if these national strategies al'e not 

only a reaction, or a defensive answer, to fast technological changes and 

int~11ational strategies accepted by other countries and their enterprises 

di1'ecting and defining the changes. If these strategies can be and al'e initi­

ati·::. t'hey L1ill become competitive and interesting for co-operation processes. 

Co-operation aspects also have their importance in the area, of national 

strategies. Namely, an al.Most unimaginable compler:.ty and sopmstication of 

relations of many factor-s affecting production in t'he field of infotechnology 

on the intsmatlonal maJ'ket as regards creation of new products and m<rttket­

wnning dtratsgies, ~ead to formation and deuelopment of diffeite>it co-operation 

allian.Ofls of ptNllrful pa:l'tnel'B from developed countries (e.g. ESPRIT in Europe), 

whi.ch makes it hards!' fol' independent successful bzt.aakthz-Okghs of enteltprises 

fl•om Zus-dsveloped countries or devetoping countries# and Zi1hich indicates the 

nsed for ve:ry innovative approaches to f omng the national strategies in 

dsvetoping countries. So, it seems desirable to form appropriate dsvetopment 

aitiances of partnztrs from a nl611bezt of developing countries, which "1ight include 
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devel.oped cOID'ltris, too. In t>ris conte:rt, the role of UNIDO is a c-z-ucial one -

assisted by the Jlorld Bank and other banking and financial sources, including 

indit>idual national cont'Pibutions, it should directly support this type of 

actit>ity. This type of ir.ternational co-operation is especially desirable and 

aZnrost necessary in the field of ;fundamental. research. E.g. w shall mention 

the field of superconductors. Several .Japanese fims and NITI formed their 

International. Superconduetivity and Technology Center (ISTEC) last year, 

directed towards and inviting international co-operation. AT&T, Emi. Chem, IBM 

Ewoope.. llontedison and Phillips have • omed a neL1 industrial. consortium in 

EMJ"ope,. the European Institute of Technology (EIT) on superconductivity as 

the first activity. In USA a research consortium is 'being pl.anned, The 

Superchip Corpozoation,. which wi l.l. be fowrded by US industrial. enterprises and 

probabt..y suppozoted by the government. These activities are supported by a 

pOfilerful research infrastzoucture and potential., and by hundreds of mitl.ions 

USD. Therefore the statement by C.N.R. Rao of the Indian Institute of Science, 

based on lOlflill.ion USD obtained with difficulty fozo research in the field of super­

conductors in India, that ~loring countries "can never be equal." to the 

advanced nations, is very indicative, and invites interonational co-operation. 

Fu.rthemore, there aroe some additional prerequsites or aspects that either 

stimulate ozo limit co-operation. Together flJ'ith other prerequisites, they define 

both models and achievements of interonational co-operation. They are, firstly, 

the ability of enterprises from dR.vetoping countries, which r.irrJe or plan to have 

production in the field of infotechnoLogy, to generate their own quality pro­

grams of industrial co-operation, and the ability for efficient realization of 

tha: . :•ogram, for choosing the appropriate partner and al'l'anging the re tation­

ships in co-operation. In these activities the availability and support of high 

quality consulting firms seems to be important and desiztable. This is evident 

with smaller firms having innovative and flezible manp0r.1er,, but needir.g support 

to zteal.i.u good progztams. Also, activities lying outside the scope of the 

main OIO'J'ent in vari.ous aiteas tJf i.nfotechnology may bfting the pztOgr'am-CtlPl'ier 

into a position worse than that before entmng the progl'Qll'I. The adl>antage 

lus with those enterpnses "'hi.ch are capable of receit>ing information quickly, 

uhich possess sufficient high-quality manp~r, and which can respond to 

challenges quickly. One shoul.d bear in mind that the mazoket life of products 

and technologies for producing them in the field of infotechnology is very 

ahort - 4 to S years or less. 
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In this contszt, as seen fz'om the point of vi.ew of the necessary support 

(incl.w:Iing the financial ons), co-operation at the Z.B1'e1. of small.-and medium­

scale enterprises in the field of infotechnology seems 1.ess l"i.alq/ and more 

certain for pal"tners fl"om developed and dsveloping counmes. ~lrls takes into 

accowat the ability of developing countries to support BUCh co-opezoation. For 

most developing countries the most acceptable approach is to build "islands of 

modsrni:t;yn 'IJithin the countI?fl whi.ch can cainnD'licate iAth the rest of the 

»arld and act at the global l.B1'el, and which may becoms a stimulating envil'on­

nrent for production in the field of infotechnol.ogy. According to L.N. Bl'anscanb, · 

erJBPy deuelopi.ng country/ should try/ to haoe its or.r. Singapore, or Hong Kong, 

its or.n centre of e:rceZ.l.ence. These enviMments could becane powerful. trans­

rrrltte:rs of information, k.now1.edge and programs to be distributed to other 

points iAthi.n these countries, to various industrial and economic sectors. 

In practice, the industrial. co-operation in the fie'l.d of infotechnology 

between dsvel.oped and devel.oping cowitries takes many forms. Thls variety is 

dJIB to a vi.de rvznge of infotechnoZogical products. 'lhe usual forms of co-ope­

Ntion are joint ventures, foreign investments, contra.:?ts, etc. 

Some concrete medsls and ca.ses in the field of computer softJ..Jatte industry 

wiZl be mentioned in the ne:rt chapter. 

3. INTERNATIONAL Co-oPERATION IN THE SECTOR OF CCNPUTER SOF'l'f/ARE INDUSTRY 

3.1. Sof~e Industry - General. Aspects 

Softwre is of critical. importance in the contt&t of general, diffusion 

of infotechnol,ogy into al.l eco110nti.es and societies. Softwa:zte, defined as sets 

of pu.rely conceptual data and instl"Uctions, is at the heart of atl types and 

si.us of infoteahnotogy apptications. 

J101'd processozt systems, industraiat automation systems and CA applications, 

"""""'1&icati.on and telecommunication system, data banks, induatM.al products 

bas«l on microetectronics, el.ectronic fund transfer B71stems, air, sea and 

road transport control. systems and the various national defence systems, atl 

operau via softfJ<ate systems. This aZ.Z. aids and promotes formation of ne'IJ 



I 
I 

I 

J 

J 
I 

.J 

r 

11 

Jl 

; 

- 27 -

speciatiud sof'tfJa:'l'e firms r:zpidly increasing their investments,, personnel and 

sales; altllO';.gh a good dsal of costs of application of infotechnol.ogy remains 

withi.n ldeJ" fims and or>ganizations, softA.Jare production is one of fastest 

gt'(A7ing .Metors in dsveloped coamtries. 

The essential role of soft:wa:Jte in infotechno"logy applications has become 

apparent in early eighties when it u:is understood that the spectacular adi>ances 

in hazttb.lare conponenta, mainly due to continued technological inprwements and 

eCOllOll'i.c effects (price 'l'elblction) in semiconductor and integrated circuits,, can 

becGll8 llllB/ul. onl.y if supported by good-quality software which would make them 

f&otational and aoail.abl.e to nrzny social and economic factors. 

AmPenBss tJr.zt serious technological and economic problems may hindsr 

softl.m"e dneioprient and distribution has led to a fear of the "softlJJare bottle­

JtBCk" ~ea. This is further reinforcec by the fact that in most sectors 

of ind:u.Btl'1J.. education and goveP1'1'nent, the chances,, challenges and possible 

diffi.aul.tUs i.n infotechnology applications are stil.l mainly linked to hardware 

efficiency,, cost and social applications,, even in developed countM.es. 

HorJeVer,, the time is ripe for the idea that sof-waz.e production should 

be t:.Peate<l both as a technology and as an industry. 

1'11.rthllzrrnozoe,, soft:l.xlPe production is an engineering discipti.ne stitl in 

the p'Mse of its own fOl"llKT.tion. Tkis means that professional qualifications 

'""'"••tail for softlJare production are being f orma liud; a structure of e:r:p licit 
and ccmplementa:ey theoretical knor.,.l:edge, subject to scientific rese!Zl"Ch and 

engivering instructions, is being built. Softu:ire dasign is mainly based on 

int..:. :;ive and ezptll'inumtal specialist skills, although theoretical and pmctical 

tooZ. for production and rtil.iability imprOl)ement are being used inorsasinglg '/llOl'e 

ofWtl. In that Nspect, """"'9 other softt.>are production p1:ases,, prog1'C11'1ni.ng 

b r.1i.tnaeed a significant technological advance thOPugh "ntroduction of many 

high-·Znel. prog1'arrrri.ng languagu. But, advances in dsvelopnent and imp'Unsnta­

tion of angi.nuring tools and methods i.in: 'h impPOve d#finiticm11 specification, 

d6si,gn. quality and maintainability of soft1.11are products are becoming increasingly 

•Vidtmt.· 
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BOWtWBr, it is obt1io&ts that software production wil.t be eztreme"-y ezpensive, and 

the product '7iZ.Z. be of a relatively poor quality, especial.'Ly in carrp:ez appl.i­

ca~ for as 1.ong as softtJare desigr rena::iins a predarrinantl.y intel.tectual. task 

imJOl.oing little or> no autonation. 

The economic status of software, which ·is treated and defined in different 

ways, Z.eads to different fOPmS of application of propez-ty laws, accountancy laws 

and ~ laws. Vario.is dilamlas ezist: e.g. should a software product be tzteated 

as intell.sctuaZ. wPk to be protected by copyright laws or as a patentable 

prodJlct, OOMld it be aonsidszoed to be a val.uabZ.e private asset or not, are the 

costs for sof'tWt1:N a eurrent ol'Bratina ezpenditul'e or an investment, should 

soft»t:z:toe saZea be tzteated as sales of goods or services etc. Tlw.s, these aspects 

reflect 110tJelty and ori.ginatity of software production as c~ared to other 

economi.c activities, "11ri.ch makes the organization and economic optimization of 

this p~tion even more corrplez. 

The 111tZl9ket of software pzooduction factors, such as skiZl.ed ZabouP and 

softlXlr'e engineering tools, and the market of softwre products, such as pro­
fessional sePPices and softlJare products (packages), are being established, 

which stitz. limits realization of thei-P role of technology transfer channcl.s and 

incentioes fol' econonric optimization. As regards the skiz.ted labour market, one 

should enpht:urlze the absolute tack of skilled manpower, rihich is constantl.y being 

inereaud by Mpid changes in technological, demands and in htzrdJ.moe and software 

BnVircnnenta requi.l"'ing a continued and l'apid updating of the skilts of specialists. 

However, Hgaztdlus of many problems encountel'ed by this "ner.J" industz-y, 

the softua:Joe induatz-y is gt'owing fast and dynami.cal.ly. -rhis may be seen by the 

i1&(!19ease in the nunbel' of software f inns and by thBir ezpanaion at the intematio-

] nal. :.aveZ.. 
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] 

] 
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OM should stztu• thB face that technical advancsment1 l'ational.iaation of 

aoft:IJtrlt• activitiu and grtNth of eoftlJare induatry cannot be wholy eupported by 

c:a.to"""'1Ua and indq•nd#nt activities of softLJare finns and organizations. Thi.s 

wo-,il.d impl.11 r.aUaation of a series of public goods such as new scifJntific and 

technical. knowtedge, !'IA> configurations of profeSBional. skitts, divBl'se infl'a­

•tructuztes, appropl'iate standaztds and financial legislative and legal franeworks 
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and practica ftllCBB8'U'?J fol" the 'IDl.foldi:ng of these processes. This wo&lZ.d mean that, 

berids a 1fllllb«ra of othel" factol"B ttaz.ge fil'fflll, technical. societies, trade assoei­

anons, •tc.) goo~ts Can'// a spscial ruponsibil.ity for pl'Oduction of these 

public gooda tlrough asptlCta such as retu1az-ch, flducati<m and traini.ng policy, 

pubZ.ic •~ aoftMtzN p~t, hard»are pl"Oduction pol.icy and its effect on 

softwtu'e, gOHP1atmtal 81lpp0Ft in grot.1th probZ.ens vit:nessed by software [il'fflll, 

foreign tzrads ruZ.U applied to softwa:re and 1.egaZ. aspects of software. 

In count:l'i4s amre of the importance of soft»are industry, governments 

support software firms: 

- by i1acZuding them in the "industriaz.n sectol", enjoying the 8QIJle support as 

othsr industrial. firms, 

- by dweloping support schemes for this sectol", especiaZ.Z.y through public 

loans w aids to hsauy and risky investment in software packa.ge detlelopnent, 

- by software p!'OCID'elllent pol.icy fw public and goverm1enta.l agencies, 

- by general -=port promotion policy thttough financial and logistic support. 

It has been also noticed that the ventzaoe capital plays the anJ.Cial role in 

finan--ing and idrecting net.7 softwazoe firms. 

Growth of invutmsnts into dwel.opment and nzarketing, and the int!l"ease in 

market tlpBaialiaation, force sof'tware firms to make their activities international, 

especially in 811aZ.l.R cO'IDltri.eB. CM the other hand, users tPy to find suppliel"s 

(producBrBJ uloae products and servicu mset their meeds best, reg<Zl'dl.ess of the 

"""11t1'1/ of mei.gi.n • 

In tm.. rup11et, inurnat;;onaz. tratl4z ruZ.U applied to software ae of 

utrenw ~-· upllCialf.11 in thll oontezt of dnelopmflnt of intRnationa?. 

't:Ni.. ~ co-op.ration. 

3.2. A Sunq of Soft:waN llaJ'bt 

Soft:uazte uchnok>f111, r11gad'tus of rJhsthsr it refers to a final product 

or the production procas, had pl'edorrinantly "craft" features in the previous 

period: it r.tza based on 'IDl.ftm'lflali.ud and unautomated skill of a ft1L1 professionals, 

which dorrinan·tly detnmi""d the quaUty of the final product. SoftbJare ezisting 
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today at ~ter inatal.lations wrUb.n.de, produced by that technology, has mainly 

bun pzeodMced through tlrra am:n soft:wt:zH production organiaation forms: pro­

duction hr a firw wlr:ieh u it.1.f a usa of eoftAlare; pzrodw:tion by a firt11 LJhwh 

Fl'Odw:a i.nf otllchnoloml lmdmH; and prodJlction by a tJpfJcial.ized sofQ.lare fim. 

J'M oal.u of eoftv:zzw i.nstaZ.Utd in 'the tlrru lllClin areas of infotechnology appli­

cation: data proceni.ng, ~l.ectronic oppZ.icatUms and industrial. automation 

u setU.rtd t.o be mJe %00 blU.ion TBD. f'hi.s eoftware has been produced mainly 

tlrror.lgh the fint tw sof'lilla:N producti.on ozoganiaation fo'l'lll8. The tbil'd form, 

p~tion hr ap.cia'tiud llOftvan fi.,..., b proved to be '1ION i1'11J01'ative, 

~titi11e and econcaical. than the pret1ioUa ~, espeelal.ty on the softela:re 

package 11CZP1cet, and is t:11rHntZ!I vi:tnessing the lrlghest gzrowth rate. 

QuaZ.ity of aoftlJtU"e installed, as a direct consequence of ezisting Sf>ftware 

production qual.ity, is partly below the quality cV:ms of other industrial. pro­

ducts. f'hi.4 software is mostl.y {>OOrZ.y stzouctund, non-s!.indardized, diffiault to 

maintain and buZd on, and inlnifficiently l"etiabl.e, which led to formation of 

the teJonr "pol.luted" software characterizing most software products produced in 

tr..e p1"B11ioua periods. 

AppeaNnee and applic<ttion of new softtJt.ute producticm BJl('Port tools and 

syatau l"epHBent a sigmficant step f<Jii.Jattd in the quality and productiveness 

of soft»are production and in tbs quality and l'eliabilit?f of the final prooduct. 

A L1ids range of CASE (Corrputel" Aided Softwal"e EnginuringJ tools, nei.J technologies 

and ccmcepts (e.g. CCMPACT - Conrputel"-aBSisted PltobZ.e111 Conception Technology, 

NE~ a SDIS - Soft1.1al'e Deve Zopment and Hai.ntenance System, 'l'OSHIBA' s IMAP -

IntltgraUd Soft;l,Jare lltmagtnent and Production S-upport S11stem, llITI' s SIGMA -

Softual'e Induatl"ia?. G«nnal.i:a~on and -'fciintsnance Aids, etc. J are being deve­

loped, ueua and inrpl.entmud. 'lhB goal.a of tnbitious pztOgl'aMB, of new advances 

in •oftr,xzzoB pl'Oduction tschMtogy, and of iMNaae• in the final product qual.ity 

and attracti1umue Ql'e ths fol.'t<Ni.ng: an appZ.icati.tm epBelal.ist should be cb~ 

to de-1el.op hia/luizt application pr<>gNM by hiM/hsrselfJ ·man1147.z.11 epecified and 

<•"1fri.-Jautcmaticat1.y gtnU1Pated softlJalte should be mozoe emtlty mi.nta'l.ned; 

productivity of softwazoe production shoul.d be rrruch higlwJt. 
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llotwlMr. present technological innovations in the whole field of info­

uelw>w911. and in tha ~ter softv:rre Bector, make it z-ather inlprobwble to 

ml.ine t1lat tlrae toola will. dinrinish the need for hi.g1aly tz.ai1wd and e:rpe­

~ ~- ()a the contrary. tire opposite ia the case, as fields of 

poNibZ. appZ.~ llid61I and sophistication of new infotechnology applica­

tiou ~. with llO['IMa:rw at the core. Aslo, the CASE tools stzeaUgies 

~Z, tlidsning of bww~e. but d..:md already a:perienced and skilled 

~Z.iat& So it is Clll"taUa that the C0111pUter software industry will. 

~ int:Naaing Zack of skilled manpower in the years to COiie. E.g. 

tits .Tapanue llI'rI fONCtlllts that Japan will need 2,156,000 softmre engineers, 

and haoe onZ, 1,180,,,000 aoaiZable in 2000. This ineans that 976,000 sofRiare 

engineers mll be 1.acklng,,, wlrlch will bring about a crisis in Japmr' s softf.Jare 

skilla. 'the same forecaat predicts that the mmtber of software specialist 

Zacki.ng ll'lll be 251.000 in 1990, and 513,000 in 1995. Although Japan has one 

of the bi.ggest and most dynatri.c econonries as l"egards infotechnology production, 

.aelulting and application, similar analyses in other COIDltries would pro'bably 

indicate t1ra 80IW trenda. llany studies and national and -regional tmining and 

ret:Paiwlng s'trat#lgies depart from the predicted lack of skilled manpowel" and 

try to find sollltions for ooercoming this problem. 

GeneNlZ, speaking, nery new infotechnology application is a triggel" for 

a kind of chain reaction for new creations and realizations. 

J'he soft61a:l"e product 1'1CU'ket rl1i l l, as predicted, realize the arJerage 

gr0t:1th Mte of 231 in the 11ears to COMB. 'Between 20 and 30 bill.ion USD ws madlJ 

by soft»are product sales on the &rKJl'ld ""1l'ket in 1988. If estimates that over 

a hatf of data processing costs ren:zin within the user firms are true, one may 

b.tine that inhouae software production is of at least the same ordsr of 

rnaplt:IUUI. wmch. aonbiMd with the sates data, illulltJtates tlw total worth of 

tkla pl"Otbu:ticn. as wz.t as thtl maPJcs~ potential of this sector of infotechnology. 

S<JIJ¥ aapects of uahno'Logical development (new conputel- gtmerations), 

incr~-:singty conpl.c l'"'llli1'"""1lts of further industrial and 11conomic dsvelopment, 

activitus on the plane of inUJ"national economy, national and international 

d.oelopNnt procettes, put MW and complu deniands to ths infot.chnotogy industry, 

and to iu con.,uur 1oftwal"e sector i.n particular, thereby opening new chances 
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for ita davcloplat at the aane time. E.g. global activities of indwstrial 

en'Urprius or µ.,,.. fr'Olll ot1ter econDlri.c sectors, and tlul inc'1'eaBe of lfltzl"ket 

~titWenea• and Nqtlil"811mts, put the strategy, quality and 11conomi.ca of 

infouolrnol.on application in t1IS ceitao of interest. Many aspects of tlulse 

-! ~ta 1m1e not ban r•t 11atisfled. A110ther ~Z..: dsveloped countrilla 

will. Jnoe to NCOUStn.ct tlwiP "PoZ.tvud• aoff».2re in the net period by 

'lrigher-qwd.it,, more pDlt16PfkZ. and rational softf.laN solutions, .:rk.ing its 

UCMaMPY inUgNtion pogibl.e. 'r1WI ne:1:t aallf'U i• that of inUgl"ative 

proe..- in~ which lliU ~a flllldt:mtmtal NCOnBtzruction of a:isting 

inft11!9Ztion and info1W1:tical sol.utiou pl"OOi.ding t1rs bturis for Euzoopean and 

non-E.'aa-opean fi.,.,,.. today. f'laen, tlrlln ia a hi.ghl.fl dyntai.c nmoket of software 

and S!fBterul applied to .tcz.ocQllpllte'l'S1 etc. 

_I 

l 
I 

.l 
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All these requirenents, chances and chal.lenges prot1ide at the same ti.Ille 

new ll:Z'l'kets for ezisting and new software producers and for eztensive profe­

ssional. se'l"l1ices, incl.udUrg al.1. three basic types of softtJare production -

i11hoMae softwa:Jte. der>elopment. '7ith profit orientation), production by firms 

nnnufac~ i.nfotechnology han:bJare, and production by specialist soft"1are 

ho1111es, and any conbination of eo-operation between t'hent. 

3.3. Enterprise-to-Enterprise Co-operation in Carrputer Soft:l.Ja:re Production 

Compla:ity of l'equirements put to software industry makes international 

co-operation a:pected, desil'abl.e, p!'Oductive, and even necessal"!/ in sc:ne 

aapects. Belli.ds a r.atuzeall.11 very developed co-operation between partners from 

tln•'Loped countriu, the co-opeNtion between developed and devetoping countries 

ia in coutant i1'JCl'«ZH, rihich is apected to conti.nus, but mainly in those 

dfn.1:111.oylng COID&trUs or flmli~t• that haPe secu.red necessaey preztequisites 

for t wir tmurpm•• to fOl'ltf and dsv• lop such co-operation. 

n..n.nt:aJil factors of co-opflJ'ation l>Btwen developed and developing 

countri.u tlZ'B pM.ma:ril.11 thl tack and gzp41Miveness of ccmputer scisnce ezperts 

i" dn•loped countMse,, and relativ•l.y high education standards in many develo-

.J pir-:.": ·?W1tries. Th6ae factors prwide an eztraordinary opportunity for productivr. 

co-opel't:tion and marketing of softwaroe pJ'Oducts. However,, this co-operation must 

J be based on application of new softrJare production tecmiques, developing and 

J 
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adopting at t1- 80ll8 tilrte tits industey-onented techniques and software pro­

duction •thoda. 2'1mt8 Ol"ganizsd, aoftliJare production woul..d provide good-quality 

C09pfltitWe llOft»t:rN prodJlcta and ens&a"e the increase of knowl.edge and knotrhor.1, 

•alci:ng it poaril>Z.. to initiate innovative pl'OCesses. By innooating production 

Ulc'lrnolotn/ or pPOdau:ta, atcrpriees in deuel.oping coiaatries mi.ght beCOlr!B partners 

allloat .,..at VI cit~, to mtapriaea frolll ti.net.oped oountriea, and 

might •• .ean •api>mng t.cJrnoZogy. 

~e, tlwre ill a aone within the cc:lrlpUter softwre industry sector 

ulri.ch haa bun pPOOed "11111 R'ltabl.e for intemational co-operation. Tint is the 

field of software syatflnla for ~ters, systems r.1lth high problem-solving 

potential and capabilities, which may be applied to and marketed in atz. economic 

sectol"s and aN48 of 1unan 11t1rk. It is relatively easy for ent.lrprises in deve­

loping cO&Ditries to seeure necessa:ey tecloiol.ogical prerequisites for development 

of thue systlltrls and pl'Oducts • 

In dsoeZoping cOID'ltries, various factors have led to forrmation of p0r.1erful 

kernels, eit'luzr ~thln ezi.sting enterprises or as independent units, fJith a 

relatively lri.gh lrJel of knowledge and e:cperience in the field of infotechnology, 

providing a potmtial for international co-operation fJith enterprises from deve­

loped c011ntries. In order for thls co-operation to be initiated, the follofJing 

is necesscuy: a support for other areas, such as promotional ar.tivities, program 

and partner serching and selection, dsfini.ng fol'mB of co-operation, etc; 

necnscuy financial funds for providing dsmanding technological prerequis-£.tes, 

for possibly needsd additional manpower specialization, for preparation and 

dsoeZopnent costs, etc. 'rm.a is particularly importtant as sane advcmta.ges that 

enterprises fztan d.Boe Zoylng cormtriss haut1 in production and possibl.e e:cport 

of softMt:tN (ZalJorae costs, s1c:£Z.l.ed manpower a1Jaiiabi?.ityJ nay be weakened by 

aondi.tione at tM soft;ueuttl maP1ct1t and by dfplarric d.BoeZ.opr"mt of infotechnoZ.Ogy. 

SOllW canptu show that thls co-opeNtion, which may bfl a stgnifi.cant incentive 

for softmr• a:porting, 1'ftZ1/ aZ.so biting th. pannn form tbs "'1v111.oping countey 
to a aubol'dinat«i porition bg flZc?.uding it f1'an brain-in'Unaive, creative parts 

of soft»frlt• production. T'lwHfo!'e ths impOJ'tance of app1'opriate support U.es 

in making az...r;.t equaZ. the l'.fow.iitions of "°-opel'ation to both partnezts. 
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The role and use of inte.rnational and national non-governmental organizations, and 

UNIDO in -particu.l.ar, in promotion and support in establishing international co­

operation i8 of vital importance. So, e.g. consultant organizations and their 

asaoaiati.ons may eff·".m.ently pl"omote and organize this suppol"t, especially in 

the case of concrete arrangements between the conaul.tant fi:l'fll and a fi.nn aearching 

for p~/partnel"s fol' i.ntemational ao-operation. 

PllrthenaoN, this can be done by national. and international origaniza.tions 

perfo1'11i..ng Ol" supporting intemational trade and co-operation (e.g. Jl'l'CAJ, 

natiDnal and international l)OCational and pl"Ofesaional organizations in the field 

of infotschnology, etc. 

f'he main role in co-operation stilnul.ation and dewlopment is played by 

J..2tional and international. financial institutions (e.g. developnent bank, 

industrial inuestment canpani.es) which SBCID'e as equal starting conditions as 

possible to entel"pl"ises from developing countries and stimul.ate entel"pl"ises [rem 

derJel.oped countries to realize this co-operation (stimulating measures, 

guaranties, etc.). E.g. that might lJe the Jlol"ld Bank, but also other similar 

intepnational and national fiTllUICi.al associatWn8 supporting development, whic:h 

showl.d support finar.ciatly ambi.tious and good quality innovative prograns. Only 

such p~ans may lead to softr..Jare products competitive on the international 

market. 

Creative and capable personnel f'r'om enterprises in developing countries, 

backad by th8 necessary financial suppwt for infrastz.uctural prerequisites and 

appropriate motivation, may realize important technoZ.ogica.Z. innovations and 

rwverse the direction of the technology transfer L'lhich is al.so a desirable 

omase of euents for the par'tner frcm a developed country, as a good innovation 

introduces nei.> opportunities at the mazoket • 

In this contezt, intemational. co-operation has been nuzZ.iaing its I:ut iesults. 

'l'hs PerJerse infotechnol.og-g tPaMfer systsm desel"rJes a BptlC'i.aZ. attention. 

One should distinguish bst:wen the tPaMfn "1i.th£n ths field of infotechnot.ogies 

itas'tf and the transfer "1i.thin othar eoononric areas. In both cases the object of 

ths transfer is suitably innovaud sof'Rxlre Nault. As has bun mentioned, 

innovating in the field of infotechnotogy is VB1"1J complez and 
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~, and yst r.ot JD1attainabte for enterprises from developing cOZD&tries. 

BOWtlWr, ths acti.iai space open for innmJations is objectivety narrOWBd. Hany more 

oppo?ttaon:ties tu in the second area. In detJetoping count.Mes, and in thsir 

.nterpmn,. tlrsN is a highty sdw:aud psrsonnei potsntiai capabts of innovating 

l lltD'lfl CZl"Caa of o'Zaarical. p.rcd.ction catsgories, .:my products and cl.asai.cai 

NPOicn,. by btlildi.ng MW knouz..dge and sol.Mtions i.nto apsei.fi.c sof'f:»tnts products. 

2'heae llOft»t:D!til products,. being loaowl.edge based, or of ths cpert type,. 11rZ1f 

~ Uohnol.ogicat inno11ationa of intel'est for the pai-tnsr fPOlll a developed 

OOMntl'J,. and poeribl.y for the intemanonal. llltZZ"ket, too. Thi.a ..ans that the 

.i M8Ual, a!Hady utablialaad fOl'llllJ of co-operation between entRprins fr'ort 
dllH1-fld and dBH1-.:-- countries i.n the area of ctasai.cal indust7ry and ur-

-1 ./ viou~ -.q 1.«Jd to ;;~Ntion PBBlllti.ng in net.>, valuabte soft61a:H products. 

fhe in-lroruJe llOft»a:re speei.al.i.sts and speei.atists i.n appropl"iatB specific 

J 

:J 

_j 

J 
J 
] 

application area.a wo1ild pai-ti.cipa-te in the process of creating BMCh products, 

which ..ans that co-operation, or reatization of new soft61are products, may 

take place Olltsi.de firtnB speeialiaed for softlJt:a>e engineering. In this case, 

application specialists 'WUl.d play a specific role, 'being cn.moe of the needsJ 

capabil.ities and probUllns in thsir application areas. 

The follm.7i.ng model., mak.ir.g a reverse infotechnology tranEfer possibZ.e, 

is fonnation of consorti.ums of different specialist consul.ting and project 

organiaations and softLxrre houses 'IJhich might offer to innovate some techno­

logical procesus and -technol.ogies used by enterprises from devel.oped and 

dn11klping CC'lllltl"i11s. 'Phis might incZ.ude ne'IJ soft'IJare products for some fields 

of banki.ng, trtrnspozet, management, education, etc. 

Intemational. co-opemtion al.ready ~stabl.ished between enterpnses fran 

dlo11l<Jped and dllu11'Loping C0111Jtztiss in various eCOl'IOmic areas may act as a 

chanlull. for dilfining prnB11t ru1eds and for pztanoti.on and marksting of reautts 

obtai.111111 bf/ acti.1'it:Uls duOPi.1*1 - nsw software products. 

3.4. SON a:ampln of inUIPnati.onal co-operation in ths fitiUl of compute 

llOftwcrztw procbuJti.on 

11anJJ oompanies from dsvel.oped countries, faced r.7£.th the software arisi.s, 

s11arch for a location and a pa'l''tnsr sui.tabZ.e fort co-operation in ol'dsr to 

P.duc11 thlrlr coets and inarease the scope of thei.1' software activitus. 
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E.g. the Fl'ench international. bank, fkr:nque Indosuez, rJhose international. 

nstwol"k coven lllOJ"e than 60 countries, has a'Unost al.l. the code and documentation 

fol" tM IJ'ldoaada' 8 new i.ntematicmal. banking system produc11d in Bombay, India. 

~ bczn1: ltcuJ, togetMr with tM Indian ioint,venture calp(D'IY Tata Uni.sys Ltd., 

ntabZ.illhBd a new in~ti.onal. aoftwre development and suppoztt centre. 

Alllaica EzpNaa,, Ford llotors, SWi.Bs Air,, Yamaha, National. flestminister 

Bank,, and Pi.r-aan" a Fund I~ Corp. al.l. use the cods developed in Indian 

llOfti»ar• lmlus. 

Citibank has set up its or.in Indian subsidiary~ Citicwp OrJerseas Soft>.Jcuoe 

Ltd.,, to handle sane of its in-house devel.opnent and to provide soft;&Jtate 

seruica to othezo financial. inetitutions. 

Ner-cy Bo11pitaZ. in Niani uses the cl:i.nicaZ. softt.xzre system deuel.oped in 

Chi.le. 

Nally American firms use the Z.ess e::pensive CASE tooZ caZ.Z.ed POSE, 

developed by the National. Conputer Board of Singapore. 

IBM has signed a contl'act L1ith a Singapore firm ComputeP System Advisors 

to deaign and produce a severoZ.-milZion-USD-iJorth applications foP the Singa­

poi-e" s public electl'cmic data interchange netlJork. 

Boeing Seruices, Good Yeazo, United Laborotories, and Asian Development 

Bank co-operote 8UCCBBsfuity .nth the Plri.'Lippine software house System R880Ul'Ces. 

BA11.ett-Packmd,, Appl.e,, Data Gennal. and NEC have estabZ.ished their soft­

~ d.vtiZcpunt 04m'tRB in Singapol'e • 

Tarur Inativnenta htu Ol'ganized softwa:zte pl'oduction in Bangal.ore, India, 

which ia tl'tmafaned to Dallas, Tszaa, via sateZ.Zite. Hi.crosoft is al.so 

planning to 11stabtish a sof~tl ds1'e1.opmt1nt centlte at the same 'Location. 

s11stem Difna!rrics COl'pOMti.on - T'1J'onto, Canada and the Tronspon Institute, 

CIP - S.lgttad., Yugos'Lauia, N:w- fo'l'mtld a joint ventUJ'e fil'ffl CIP/SDC for 

•oftJim'e production and disti-ibution. The Canadian partne1' has invested the 
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me;,...;)dol.ogy and technology, as r.Je'Ll as ths modem han:buare, while the Yugoslav 

partner has secured the highly educated and ezpenenced specialists. Thirty 

sof~ speci.al.ists a:zoe working on production and support of packages · 

cOHring planning and production control. and transfer of goods and financial. 

means. 

Anal.ysris of~ cases of co-operation (incl.uding tbs ezQ1'1Pl.eo 

••ti.onsd) l.eada to a ggn.eral. concl.usion that the intematicmaZ. co.-opeNtion 

in the field of conputeJ" software deveZ.oprrent is malnZ.y based on amaZ.Z.-scal.e 

and •ediwn-scale firms, located in de1'el.oping countries • 
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4. ACTIVITIES 7'0 BE UNDERTAKEN BY UNIDO 

lie suggest tht.tt UNIDO conaidezo and evaluate the fol'L<Ni.ng schemes of 

possible activities which seem useful. fozo establishing international co-ope­
:ration in the field of infotechno logy: 

1. Establi.shnent of a glolxil i.ntez.national COJJ1pUterized infomati.cm sernce 

(possibly ulthin the solutions already adopted) wlri.ch ~ld pl'Wi.de i.nfor­

mi:ztion Hlfnlant fo'l' 1JUCCUt1ful co-opemti.on in the field of i.nfoteehnology 

to all. i.ntezoested p<U"ti.es. Suah infOl'fllati.on semce might -consist pai-tZ.y of 

a ccnpilation of ezlsti.ng Pelfwant i.nfomati.on 80UZ'ees, with contents 

prwi.ding fozo a complete and efficient se1!f1i.ce added •. E.g. besides providing 

information on the state-of-the-art in the field of infotechnology, and 

othezo relevant infonnation, this sewice might be a kind of a supply and 
demand ezcJ,ange fozo co-operoti.on programs, available capacities, capital, 

neu technologies for inf.itechnology ind:ustey, etc. 

Costs of sel'rJi.ce establismrent and operation rrri.ght be covered by contribu­

tior.s of various interested partners (gove'l"Vllents, various financial 

associations, international agencies, international fims from various 

industrial. branches, etc.), and also, partly, thzoough tn.lling services 
rend.ed. 

2. Oltgani?Ation of regional forrums on tbs topic of international co-opel'ation 

in the field of infotechnology production,, and 11peciaUzed r-egional meetings 

on the topic of ''news and trends" in various infotechno"lcgy~:secl:Oi's, 

acccnrpanied by promotion of BUCoessful ezapmles of international co-opera-
tion . 

3. POJ'Wri.ng Bspal'ate financial funds fol' stimulating establishment of inter­

national co-opBMtion,, diNcted by UNIDO; UNIDO should,, togeth.el' "1lth 

possible pal'tnsi-s, dstemri.ns the financial, sOU1'ces and fOl'llls,, and criteria 

for- se"lection of p'l'ojects aonpeting for- such financing. 
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REC<»IENDA.TiaiS AND TOPICS TO BE DISCUSSED AT THE EXPERT GROUP MEETING 

fie suggest that the e:q>eJ"tB disauss the following iSBues and topics: 

- Is organiasd BllppOJ-t dssirable, and in what forms, in initiating and 

establishing a co-operation between enterprises f'ttom developed and developing 

00U1ttl"Uls? Can sans of ezlsting systems and solutions at the international 'Ltwet 

be &111ed? llhat is the l'O'Le of UNIDO and its pos~bte contributions (as an 

intemationat global industrial info'l'flltltion node, for ezanpteJ? 

- Is it possibte to define the minimum gl'OUp of fa.cton influencing 

initiation and development to sruccessful intema.tional co-ope-ration, especi­

alZy in the fie.ld of sophisticated products and high technologies? 

- As inf otechnology has been inczoeasingly included into modem industr>ial 

production and products, possible forms:. models, and modes of efficient 

diffusion and application of infotechnology in all industrial branches should 

be disausBPd, especially as the infotechnology application level is one of 

the key prerequisites for estabti.shnent of international. co-operation in the 

field of sophisticated production. The rote of UNIDO and its possible modes 

of opeNtion should be disC&IBsed • 

- F'le:l:iM.tity of an industrial entnoprise and infotechnotogy. Relation 

and consequences. 

- Jlhat are the posriblities of and approaches to innovating "industl'ia­

Uaation" in developing coun't'l'Us - avoiding old paradigms used in developed 

countries (deutilopnent and inrp1..""'6ntation of non-agJtesrive uchnol,ogies 

protecting entril'Omlmt, Mtiona1.. ezpl.oating of natzatat resOUMes, etc. J 

thl'Ough estabtu1rnent and t:i.ve'Lopntmt of intemationa1.. industl'ia1.. co-operation. 

- Should gova•111nents in developing countries take some a.ctions to pztomote 

inteztnational co-operation, and to what dsgl'ee; is it possible to p1'event 

''brain dzaai.n" from developing countriss in ord81' to secure p1'e1'equisites fol' 

re - · ization of thei1' own dsvetopment prog1'ams and fol' estabUshing 'hi.gh 
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qvali.ty international co-opel'ation in the field of high technologies. 

- Ths role and the infl.uence of national and international financial 

associa"tions in promoting and establishing international co-;:,peMtion in 

tits fUZd of high technologies. 
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