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TTRODUCTICN

Technological developmernis exazt a2 profound infliuence cn the
equipment and its mannfacituring indusisy and consegquenily oa ihe

.

equipment market dyrmamics. The process is rzizer complex and the
effects are for reaching particularly in the case of basic capital
goods industries. The subject paper presents a2 case study in <he
mackine tocl irdusiry, and discusses the fechnclogical develormenis
i2 ke 2achine ool indusirty in the coming iwo decades, iheir
influence or the eguipment, the share of the new sgquimment that

e

is expected ard $he stTuciural shif

- e i Y% ot o s s o
zackets., I fthe light of ihis process, recommendatiocons aTe zmvan
- o s L e o v e -
I =22 develomment of the maciine Socl ixdusIiTy in the develcping
counizies,

Witk the advent of the Numerical Conirol z2rnd computer technolegy,
the pature of the equimment, rmamely *the machine iocls, has wiitnessed

uzprecedented changes., Tkhe present irends of ccmputer aumerical

coentrol, direct .computer conriTol azmd <he indusizial >obetls, are
Dointing Yo ccemplete auiomation of the production zrocesses leadizg
$0 austomatic factories. The machine I¢ol mapufaciuring indus<Ty

in the developed countries is fast giving up the rreduction of <he
conventional general purpose machize ftools. 3ui since this eguipment
is expected %o Temain in application, although in zn ever decreasing
quantity, ihe market demard continues. Zowever, in order to compete
with the high productive NC machines and machining cenires, the
conventional machine iools aTe desigred with higher prxductiviiy.

Te ccmstTuciion is also expecied 10 c2ange o zodular unit <7pe

machines in oxder to lend ihem suitadle for mazmufacture orn <he
autcamatic {lexible mawufacturizg systems based cz group vechnology.

With the projected +total producticn of machine tools iz
developed couniTies exceeding 25 %illionm dollass Ty 199C and 35
billion oy *he year 2000 (2% current srices) and the shave of ike
sopnisticated compuier controlled mackine tools and sysiems reacaing
35% oy 199C and 5C% oy 2000; <he plarmed 30 <o &% exporis during
the 1980s and perhaps higher in the 189Cs, would nave 30 find <he

necessary markels.



The cogvensioral machine too0ls %22t are teing produced in some

of the more advanced developing couniriss would f{ace siiff compe<iiicn,

both in pzice ard quality, in <ze face of <he Rhigh precision,
productivity moderm desizn generzl puspose maciines, that are

in the markst from the developed countries., The zachine %00l

nigk
emerging

industsy

in the developing countriess has ic be geared up to the situztion,

Tis would also become necessarey to find the markeis for ihe

sophisticated equipment of the coming years.
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TECENOLCGICAL DEVELODMENTS IN TES MACEINE TOCL
INDUSTRY - 4 CASE STUDY

. ~wy
- Fox <he sake of clarity and comnleueness, <he past evolutiorpary
s..a.gss in g=n°ra.l a._'*. 2e present state~of-art and the terdencies in

T.he. £ield of ‘machinze tool technology are preseniad below in brief,

1.1 METAL WORXING

Metal working developed ixzto two distinct processes rzemely 3

- - J-.. - he
amploying “wo diffarent categzcrises

]
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esal-cuiting amd the me

of 2gquizment, the :e‘.a’.-cu‘.‘vi:_:g Zachize tools arxs <he melal-forming

zacaize 3cols. I= oxer to trzmsfomm the medal into z zasst of 2
requized shape, size zxd fiziszh, the gmedfal cuiiting zrocess uwiilizas
neczaxniczl enerzy o tecut! the metal in solid s3ate at nmormal

temperaiuse by means of a ool of hasder maitexial, (wiih tze

exception o cexriain processes where local a2a3izg in the cutiing zone
oplied); arxd ihe metal forming process uitilizes mechazmical axd
heat ezergiss cn the me*al Iin solid state either z2? mozmal femperzture

(stamping, cold forging, cold drawing, cold extTusicn) or 2% elavased

"tempez_-a.‘.ures (not forzing, dzawing, ez‘:-;s.on), ard iz liquid staie,

‘maturally at elevated temperature, (castin pressuce die-dasting) axd
N N . . P ? r =

also in powder or granular form making use of forms, dies axd moulds

of ‘materials of higher hardness aml/ or higher thermal stabiliiy. There

are other special processes utilizing electTical enerzy (elactro-

ercsion, eleciro-discharge) chemical ezmerzy (chemical machining),
souxd emergy (wlitsasomic-machizing) azd ligh: enerzy (Laser beax

machining) used in a limiied application.

1.2 ‘E’I’A.L CUTTING MACEINZ TCOLS

-

ol

In the case of metal cu‘.:‘..ing precess, io generate different surfaces

in the Tegquired configuzation a..d the specified dimensicnal acscurzcy,

a vaiety of operaiicns are perfommed by different machine tools namel

the lathes, milling, d=illing, boTing, shaping, planning, sloitiing axd
Zrizding machines using single point, multipoizt cuiiing tools a2

abrasive griniing wheels.
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The basic sitzucture of the machine tcols has changed very liittle
over +he years. 3But wiik the ever increasing cuiting speeds and the
demard for higher working accuracies, substantial advances have been
nmade in *he design of machine tools fo increase <he zeometrical acsurzcy,
the staiic rigidity and the dyrmamic axd the therz=al stabilities of the
machize tools. '-‘*'-og—ﬂss has z2lso beer achieved in th2 zailerizls that are
used for tne cons.mc“.: on of +he elements of the machizes. Considezable
defelopmen‘.:s nave been made in raising 'the oroductiviiy of each
machine oy meclhanical ard electrical programming axd alse by the automaiic

tansfer lines for the la-gze seriss productiozn of componenis.

1.3 T== CUTTZNG TCCL
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ccatings have deex dsaveloped. The graduel davel
steels, of hardex cutting (00l materizls such a2s cemenied cacbides, the
cerzmics fas brought up the cutiing speeds cn comsiruciional steels up to
&8co met:es/zzim‘:e, increasing the proeductiviiy oy 4 o 5 <simes. iear
resistance coztings on hizh speed sieels and cemented casbides have increased
the ool lile Ty 2 f¢ 3 fimes, simil "l;f iz the case of zTinding speeds Seyord
100 zmet=e3 per second have been reached and {ogeilar with improoved metheds
of X2eping the cuiiing surface of iae wheel clezan, the productivity is raised

up $c 3 to 4 times.

1.4 XYUMERICAL CCNTROL

The mos:t significant technological develommenis have taken place in the
area of comirol of machinme %ools wiih the adveni of the rumeridal coniTsl conceps
in the early 1950s, ax=i reveluilicnised the wnols produciion process.

The mmmerical coniTol (JC) is the operation of machine $ools Tty a series of
coded izstTuciiczs. The contrel commaznds Tamge ITcm the positive posiiticzning
of the tool in Telaiion %o the workpiece %o other auxilzry functicns suca as
selection of toel/tool station and con":rolling t2e speed and direcsion

"of the tool or workpiece rotation and oiher secomdar ry Juncitions. The
commands are logically orgznized comprisirg a zTogrzmme o0 direct ihe

machine tool to pexrform a2 sequence of operations and theredy accomplish

the specific 4task of machining a workpiece.

.



1.4.1 == MACEDILIG CENTEE

The NC lad o certain developments in the machize fool. The

e

conventiornal machize tools Rave been ~edesigned to suii the ¥C operziiorm.

b

etc. have teen combined

lin

Several operatiors like dzilling, bering, mi '
iz a machins witk considerazble <ime saving in set-up times. The mes:
important developmezni had been the concept of <he machining cenire, where
a number of different machining operations are performed in a2 single
setup, on several surfaces of the workpisace; with the ability 4o auio-

matically select the reguired <col f-cm z ftocl mzgzzine, insers it into

'

- : s s ol - c i s .
vhe spizdle, and Cemove afier ithe cperziion axd refusm It o the magzzine,

1.4.2 COMPUTER NUMERIGAL COIT2CL

T a =
=2 2

. - - e = A ees =} - - i 3 el
L3 FTTTAIC OWLTL O WILLNAOWT a2 assistanc? ol 2

cempuier axd is put iz a suitadle zedium, whick is 3
tape; azd itle machize comirol uxit, wkicha is the bri
progracmer axd lie mackize teel, comveris ka2

signals for *he electzi er hydraulic servomecharisms of the mactize

:
j

400l to ctiain the zctual medicms of the various elamenis of the e
tool. Tae machine ceoniTol unii wisnessad the most T2pid evoluiicrasy
develomment I-om the TtulXxy fubde iype umiis of iZe eazly 1950's <o e
present day computer Numerical Cemizcl {CNC) makizg use of <ze micro-

processor itecanoclegy. It was iz itke late 1970's the Jull CJC corcept

kas emerged,

The Ccmputer (Computerised) Humerical Comizol (CNC) is a numerical
conizol system wherein a dedicated, stored prog-zzme compuier is used %o
perform some or all of the basic zumerical control funciiczs in accco=@ance
with copirel progTammes stored iz ihe computer's memory. The computer
usually a 1ini—computer is dedicated %5 cne specific machize fool or w
or three sizple zachines. The ccaoputer is not utilized Ior woerk-pizce

—on

progamne gexzeraticn, tul 2 programme ithat is already generatiaed is sicred
9

in the compuiter axd is read in the exzcution of the zrogramme ic zackine

-

=
. s P - . .
=8 work—p:ece . fna eXecuilive DITTOLTITME Canll 02 meclliled a2t yWine a2

-

new cperations introduced by simply Teading them into ithe executive
positicn of the control umit

computer. This is usually dcne with a2 punched

tape. Witk manual data entTy i3 also possible to make changes iz the

programme that is stored in the computer, witheout invelving fthe originmal

progratme <zpe.



1.4.3. TEE ADAPTIVS CONTROL

.ﬁe speeds arxd feeds for a machining operation a2re normally determined
by the programmer, iz accordance with the maierial, tool and the machixne
paTa-meiTes, fcgeiber with certai=z factors of salely agzinst unexpected
2dverse cutting conditions. These speeds and feeds may not always sesult
in the optimm productivity and accuracy due to variable factors of

static and dymamic m3gidities, thermal stability of the machine. The
concept of Adaptive Controsl is developing, Vo change the speeds, feeds
ard deptks of sut in order to cecmpemsate for the vaziadle systam paTa-
meiTes a:‘féc‘:i:ig the productiviiy axnd accuTacy, by sensing ltorgue,
deflection, vibzation axd thermal deformations dusing the actuzl cuitirzg
process zx£ Ziving leed-tSack singals for the appreoprizie chanses in the

machizminzs caTanmeires,

1.4.4 DIF=ECT NTMERICAL CC¥TROL (Twe)

Tae present day srowing phexcmenon in fthe numerical contTol is 2

-~ -

axtensive use of cemzuter contoel, ranging Idom the coniTol of a simple
two—2xis omackine $0 an enmtire faciory invelving complex machining
cenizes. The Direct Numerical Comirol (INC) is a system commecting a set
o mmmerically comizollad machines to a common memory for paxt prozTzmme:
or machine progTacme siorage with provision for om~demand distzibution”

- 0f data. T=e direct compuier conizol system may actually be in tkree
differert lovels. A large central computer, 2%t the fizst level, cagable
of hardling programming severzal hurdred machines, hierzrchies of spaller
computers, at the second level, {0 interpret and disseminaie fhe logic
f>cm the central computer axi capable of haxndling gocups ol lines of
zachines ard then the individual mi:'.i-ccmpu".cfs dedicated to imdividual

machines, with provision for remote ccmmurnication with the ceniTal computer.

1.4.5 FLEXIBLE MANUFACTCURING STSTEMS

Iz the area of crgznization of <he producticn process, the technological

development is in the direction of cemplete z2utomaiion. For the autcmastion
in small axd medium Batch produciion, in order %o accommodate freguent
changes in ‘he product component, Flexible Manufaciuring System (FNS)

with the direct computer contTol are presently being develcped. The

system comsists of a2 group ¢f mackine tools cn CUC, with automatic
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feeding ard {ransportation of the workpiece
system is capable of programming the sequence of
of the machine
izmprocess dimensicnal conirol.

cutiing speeds axd feeds,

operations are auicmated by robots.

1.5 COMPUTER ADDED MANUFACTURINC (caM)

The direct computiar conirol in corcept represents the very fren:

namifaciuring %technologzy. The ezl Ttreal

emerging - the compleiely compuier aided manufaciuring (CuM).

would apply not only 0 manufactusizg btui o k2

of product desigm (computer aided desigm

iy g
S

v e
el somirol would

zarufacturing,

all th2 fumciioczms in a mamunlaciuring procesg,
sreduction plamming, scheduling, zachine coriTol,

~

comizol, storage acd

-

fuzmecticns and processes will

P ayom céi ~ny
- —

The interTelaied produciicn
in alfscting

CAD) anmd mask

point to point and <he
operatiorns, seleciion

tool siations, seleciion of <ools, selection of opiimum

The auxilacy

e

)

- }

insgeciion, qualid

cemtzolliagd

such a2s izventorr, <aol

iy L. P c
“S4xCUER 1 Taalacturixzs LS

irn<terT2lated processes

s¢ on; leadinzz to completely aulcmaiic faciories.

LY

any ozher will

suck a way ‘that any acvion iz one tion, s
o2 sersed and corTective aciicns iaken resuliizg inm an optim

D - o
QI Y22 Wi

cl2 process.

¥ETAL-FCRMTIC MACZIZZ TOCLS

thin]

Iz ikhe case of metal forming, in crder 1o ofing ithe metal into the

Tequired shape and size a variety of operziions ace performed by dilferent
machines, These are puxcaizng, cold forgiang, rollizg, drawing,
hot forgizng.,rolling, drawing; die casting, powder metallurgy,

different preosses arnd machines making use

moulds and forms.

sariticular Iyzes

etc.

cn

el dies,

o be itz hign

techricues zre

The essential features iz mesal forz=ing may de said
productivity azd minimal metal coasumpiion. The foraing
being developed as finizhing operations replacing = number
metal cutting operations and therety Teducing the number of

machine tools

Tzces, gesTs,

the auitcmetile

5 P T
a numger QI rzousiTl

technolczies,

ot

operaiicn

extTusion,

The concep:

cozmvensional
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for bezzTing

compozents

castiz
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Cver the past two decades the conmsizuction of the presses has not
ezperienced any tasic changes. The principal direciions of their
development ars: increased productiviiy oy rationalising and aunto-
matising the auxilacy operaiions of loading azd unmloading or feeding of
tae work material, change of dies, and simplification of seiting, ec;
incoeased sneéd.s of cperation, enhanced safety wiih z nuzber of inter-
locks, diagnostic systems, etc. The most important technolcgical

development is the NC conirol of {he oresses and completely autcmatic

[ Ead

ines, integration into production lizes iogether with nstal cuitiing

<l
]

machize tools, ccmputer conirollsd production lines, @

1.7 HETAL WCEXTIG INDUSTRY - 2SPLICATICN OF TZCENCOLOGY

- C - . el S e c
=% zneeds 20 elucidaticn %o recogmize “he lzct that the metal working

machizes %o0ls play the most impor<znt role in ike metal woerking indusiry

and consequently, in 21l the indusirzial seciors in gemeral. 'The cverall

productivity of the metal workizg izsusiry is 2z fuxmeticn ¢of ize producs-

iviiy of the machine tcols used azd the qualilty of the preduct direcily -

deperds upon *ke gquality of the mackine <ools employed. T-ey alsc
determine the level of the mechanization and autcmation irn fhe irxdusicy

and bear a relationship to the sikills required of the labour.

1.7.1 FACTORS AFTECTINC THZ APPLICATION

The developmenis in the machine tocol tecinology and their applicaiion
in the industzy, to 2 large exiert, are determinped by varicus factors

such as the industr=ial sector where %the machine $to0ols a-e usad

-

product,the  <{ype of the process and ike manufacturing itechnology

'
(7]
fy
<
[¢]
._l
<
13
(27
<t
tr
(17

employed, *he production techmology amd the guantitie

ratuse of the raw maiterials tkat are $0 be werkad, etc. Zack one of

tke above faciors cor a2 ccmbina.‘tion of them demard different ard

specific 4ypes of machine tools: <Ifor exzmple, heavy engineering eguimmext
industry requires heavy and: 'unique,-e.nd specialised machine iools, the
instrumens industry needs nigh srecisicr machaine tools, generzlly smaller
in size, bearing industry bhigh precision, and auitomatic lines, and
similarly the autcmobile, trzcior indusiries demand special purpose,

autcmatic lines.
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1.7.2 ™= TYPE OF INDUSTRY

The application of ¥C tecanclogy is varied in diffarent indusiries,
each characiaerisiic of a ceriaiz type of productiion ifechnology. For
exagple in the auicmodile indusiry, where mass produciicrn azd very lasze

series production is employed, the advaniage of tke JC over o+threr means

‘..l

of automation is not appreciable., In the indusirialized couxiriss of the
world, NC machines found most of their z2pplicaticn in ke zeneral machine

.
buldizg arnd aviation irndusiries, pa~ticulasly in the indusiries producizg

t
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maczize tools, inferzmal cembusiic

0 > . L ot — S— -
The mzmmfacTuTing process exerts 2 gmeat influence on the ir7se of
Dachine %00ls Teguired, Davelopmenis im iz orcocess ischzclozies axd

changinz over %0 zew processas lea2d 0 zmajer zhifis in 3he Teguirement

of machize tools. Some of <the developmenis suck as die casting cf paris
ot in non=a2rrous ard ferzous meials zzd powder metallurzy have led

<o cersain overall reducticns in the demaxnd Ior converniional gpetal
cutiing machize Tools. Similasly inmtTeducticn of cold Tclling and forging

of 22ll Searizng races, cerfain gear waoeels, eic; pressing, stamping,
20t axd cold forging of a variely of par<s in the zutcmobile and relziad

izdusiries have,either elimimated or reduced %0 a miripum, a zumber of

me<al cutting operations and the machine {00ls reguired for them.

1.7.4 TEX PRODUCTICH TECENCLOCY OF T=ES IOUSTRT

T4 is worthwhile dwelling briefly on the irfluence of the producticn
technolosy employed in an indusiTy iz order 4o assess e agplication
of the various techrological develommenis in the machine tools imdividwally
and in %heir orgzmizaii fer inecreasing the productiviiy.

Automation in i%s early stages was essentizlly developed for ke
mass preduciion of components. Machines were developed (o perfomm
sinzgle cpe':a.tions ans +he workpisces were iransposted by mechandzed

means from poi <0 poin*t arnd together wiitz the necesszTy au
? P € .

contzol of dimensions, formed complete aud
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Szall batch production, izvolvinga varieiy of cocmponernis and
frequent change in the preduct require diffesrent means of preduction
employing semi-automatic, automatic muliipositicz, multiiocol, special
purpose, unit machines, NC machines, in semizuicmaiic o= fully auto-
matic production line, including meval forming cresses where required.
These lines are capable of change cover Ifrom one comporent to ancthex.
The machining centres can constitute the basic elements of such
automatic lines. The workpieces are fixed on t0 pallettes and moved
Srem poimt %o poink. '

The uwiilization o taese auicmaiizc lizes, in praciice, may ofiexn
be below their capacity due 0 various factors related i6 %he orzenisation
of the preduciion preocess. The computer conirol of such antomatic lines
va3tly imgroves the utilizziicn.

Aot ot o s an . iy i iy .
e iffiseliy in the automation of zuxilacy ope:‘a:;o:s, sticalasly

7]
(o]
.
<
1]
. l
O
(,‘:
[
£)
°'c
'.;
t<i
b

in t2e Zaich produciior, is successiall g indusizial
Tobots witk compuier controls and considerable improvemenis in proeduc-~
$ivity have Deen achieved. Thae ease of operaiion with robots l=ads %o

complete auitcmation of mroducticn lines fer Talch production.

Xore ard more differerni metals 222 materials are Teing used fox
a variety of equipment operaiing on extreme wori ing condi<ions. Meials
that withstand véry high femperaturss are used in the constmuciion of
gas turbines, rTockeis, space cralt, nuclear epergy equimment, eve.,
similarly high tensile, heat-resisiant metals are used in making dies
employed in h...gb. pressures,impacts ard ‘emperatures. These items ofien
Tequire-axtiTemely complicated shapes 0 De generated axd Zigh precisiom
machizming to be performed. These mackining operatvicns texd f0 be either
impossible with, or lexzd themselves o ve impraciicable oz :::e conventicmal
machine tools. It is in these arsas the elaciro-physical, elec‘:. o=

chemical and lase> beam machining aTe empleyed.
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CEAPTER 2

IHI TFeCT OF TECENCLOGICAL DST=LOPMENTS
OF TEX MACEINE TOCL MARK=TS

The techrological developments in the field of machine fcols have
greatly influenced the markeis. Tke naiure of these influences can bde
ascribed to different a2spects of the téch:ological develorments and
are premoted D7 2 zumber of reasons. Scme oY these effects or tiae

market, as <2sy are 2aspering in the indusity aTe pressnted iz iae

folleowing zarag—23hs.

2.1 The effacts, on %ha zarks<, 27 <hsz dsvalotTments in drocess %2chnmalcer
2.1e1 Process technclszr rtelztad 5 m2sarials fsr oroduct
With the increasing use of new comsTtructicnzal materials suca as
zine based 2llcoys, a2luminium alloys z2nd slasiics in 3 varieiy o oreducss
Tox household zadgets <o automebiles, t2e produciion processes a3 applied

. -
!

40 *he processing of these ma<erials 3irs sakxing over the comventicnal
petal workizag operations and conseguenily the demand for the zazkin

. . . - . 4
tools in sucih areas is ei<ler decreasing or shifting to cther iypes. —/

.

Similarly in the autcmobile indus+ry, it is a knewn faci, that ike
content of aluminium parts which was nardly about 5 kg by weigh< in
an automobile in the 1940s hzs increzsed %o mone than 50 kz in ike
present day, a tenfold increase; and is expectad to exceed 2 10Q kg
sowards ihe end of the 1580s. The contan: of plastics, which was about
10 kg iz ibe 1950s has presently oeacied morTe than 30 kg and is on ike
increase up to 200 kz sowards 1G5SQ. 2 The componanis iz aluminium and
zizne allcys are m=de Ty die casting and *hose in plastics by plastic

injection zoulding and otker nlasiics processing sqairment, disglacing

in increasing protorticns, the machine 4<ools used {or processing tae

.
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conventicnal metals in industy.

1/ Por exanple the Singer Cempany has reduced the mesal cutiing cperziicns
by about a2 Tu=2rter By a change-over 30 ile casting, powder metallurzs
and plastic injecticn moulding of some o the tazris of the sewing machines
of <hei: new saries,
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%o certain components that lend themselves for such forming and would be,
in gemeral, applied for parts required in the automcbile, tractor and
similar industries. It is expectad thas iz the nex: +wo decades *he

shares would reach: 25 per cemt metal forming 2nd 75 per cent metal cutiing

Within the gmetal forming ‘echniques she cold farming is g2ining
in application. In view of consideradle loss of metal in hot forming
and “he energzy expended on it, *the cold forming is more economical from
the point of energzy saving. It is expecied ihai, towards 1890 <iae

cold forming metizods would have

u

! o= - S &
share o 30 per cent of *‘he Rot

forming operations in the 1970s.
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1
ceen a2 concept of the numerizal conirel., The advent of X has ses
off az unprecadented series ¢f develorTments in the machine tools and
is respensible for the -emarkable and far-reaching affacts $hat are

axrperienced in <le mariket and seems dastined o brizng 2bout ia future

agzally profound changes, Ycgether wiih <he developments in tze

O

szputer tachnolozy.

2.2.1 The displacement in produciion of zenmeral purnese mackines b
>4

<he numerically controlled

In the 1970s, as the produciion ¢ X machines increased, tle
sachines fool manunfacsiurers in the developed countriss Rave been

srog=essively gsiving up the Zanufacturse of zeneral jurpose universal

sesponsitle: the GP¥s of fke

ik ~
s2di%ional desizms z2e

1/ .
pachine %ocls with coxveniicnal conmitrels., — Severzl faciors are
]

13

than <the §C machines, tkey face severe compeliiticr Irom manwagiuTers
+22% coxncentrate on CPMs, the dezand for fhe ¥C z2chines witk thei:

ultinate sconcmies tends to =ise eicz.

1/ is production of MC machines increased, over tke period 1972 %o 1375
M/S Cincizmati Milacron have dropped 32 nedels of sonventional zaciines,



2¢2.2 M™ie displacement in GPMs dus <0 daveloctmen<s in JIC =machines

ith further develormenis i:

~the machining centres that combine operaiions such as zilling, d=

and bering ete, the production of

the design of YC zz=chines, fer exampla,

- i) 9 -
conventional machine to0ls in <%he

2illing, drilling and boring wmachine groups zas fallen., This has

. Y

resulted in another phenomenon, nzmely, the increase in the produciiviiy

of these =machines. The manufacturers thai produce 2xclusively these

machines 2ave increased tiae troducitiviiy 2nd versaiility Ty means of

addi<ional 3ccessories azd also oy intreducing mumerical controls and

sty
a new set of xpoderm, high 2red

vy

% the szze $ime, %thas zredu

N . . . .
soocductive zaghines like sing

uctive maczines z2re on <he market.

il ayn ax mermmmd m e wma
Y e o -

zachines, with automatic cycles and wita T Zava gone up iz produciion.

of machine tools, the veriety of

specialized multioperaticmnal GIMs

modified to lend themselves for p

designs are being ratiomalized <o

sroduciion techrolcgy in the manufacture
the CPMs is being reduced and more
are produced with macline comsirmiciion
roduction on zutomatic lines. The

e in zmodular constrmuction such that

the unit elements can be assemblad o form differens variznis by

specificzation,

The concept of standasdizati

including the NC machines is expecied o develop extenmsiv

make possible fhe manufacture c¢f

flexidble manufaciuring systems wit}

on * g 1wy e ol amame =
.3
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lye Tais would

t1e machine $00ls on cemdletely 2utomztic

&
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CEZAPTER 3

TES DYMAMICS OF T MACHINE TCCL MARKET
INY TESZ CCMING DECADES

An analysis of the general present day usilization of ihe

J X
various techinoclogies in the industry znd the presani frerds would
reveal ihe 3road Suture iendencies apd <he iechnmologizal pem-spectives

and 2elp 3ssess the izplications for ths davaloping counirias.

Al<acuza ke rmie
in {the 1970s is considered %o De high, <he percentage cf absolute
avabers of %hese machines in the $o3al tark of =machine <cols in
various countries ai present, is relzitively very small: iz Japan
1¢4 der cenmt, US4 1.3 per ceni, UX 1.1 per ceni, FRG 0.6 per cezti.
Fumbers do not convey the skare, 2s cne NC zachine is sguivalent
0 3 %0 8 azd cne XU pachiming cenfreis equivalent %o 8 <o 10 conventicmal
zachines, a 2ore appropriate index would be tha share by produciive
capacity. The tresent share in the total productive capacity is
approximately: USA 10-13 per cemni, Japan 9-10 per cent, UK 7-3 per
cent and FRG 4-5 per cent.

3y the machine tocl cersus of various developed couniries, ihere
was abeout 10C,0C0 to%al NC machine zark in 1577, with an average =2ie

of izmecrease of adout 19 pex cent per annum over <he period of 1967 o 1377 <

1/ Source: 4.C. Tosmizmin, "The capi‘alist zaries

¢ metal working
equirment and prospects forits growth"; Bulletin of Foreign
Ccmme-,-al Inforzation, No.i, 198C; USSR Markst Researxch

Institute (VNIIXI), Moscow,

2/ Source: "L'Usine Nouvelle", 15 Decezber 1574, "Ma
"™Metal Workding Produciion, 1978, "Il
nell' industria Italiazmah, 1873, "Ssatis
<he US SR 1980.

f1v, May 1976,




—a

The statistical data is presented in taple 3. Tzereicre, by very

approximate extrapolation for <he purposes o

be said that the share of JNC machine <ools Ty
g

P
migh+ be expected %o e about 23 io 25% Sy 1990 ard 57 to 70 percens

[0)

by 20C0 yeax. This indicates that by 1650, still 75 percent of ihe
metal working would be done by conveniicnal mackines. However, dy
20C0 year, the share would be reduced <0 30 percent.
The %to%tal preduciion of machine t00ls iz <he developed coun<ries
in 1978 was approximately 14 billicn DollaTs gTowing a2t an average
annwal raite of about 1C% over he gpericd of 138C 30 1573, Rzuzmx
2

projeciions indiczie toat the procduciicn will exceed

199C, 35 billicm dollaxs Hy 2C00 yea=., The siatisiiczl data is trough:
out in able 4, The producsicz Jigures of T zachizes Ty scme ¢ ihe
developed counizies i3 Ziven i <hs zzdle 3. Judging Sy <hese figaises

. o r an . . P
nade izt %he zrodussicn of NC

a very approimzve ixdicaiion zzy be =
zachines would zave a 35% shas
<he +o%tal machine ‘ool produciion. (Ammesxcus

§C MACEINE PAX
(pieces)

1976 1970 1975 1976 1977 Average rate of
Armual Growih (%)

UsA 12,000 20,376 36,000 40,00C  45,CCO 14
JaPAN 500 800 8,560 12,000 15,500 38

500 3,100 17,000 9,560 11,500 22
=G 730 2,200 6,800 3,000 10,0CC 3c
ITALY 160 848 3,290 3,960 4,780 36
TRANCE 530 1,050  2,95¢ 3,500 4,000 23

Total: 15,510 28,376 &4,86C0 75,580 Q,78Q 19

¢

3/ Source: M"1'Usine Nouvelle" 15 Dec. 1574, "Machine Cutil", May 1§75,
"Metal Working Preduction”, 1975, "ll Parco Machine Uitensile
nellt ipdustsia Italianz”, 1875, "Statisiical Year Zecck" of =he USSR,

1980.
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Table 4

© PRODUCTICN OF MACEINZ TCOLS I¥ DEVILOPED COUNTRIZS *

(Million Dollars)

1960 1965 1970 1975 1977 1678  Average Taie oo
Ammual g:‘c'..":b.( _
=C 582.9 851.0 1,479.0 2,34%9.0 2,635.8 3,287.4 10.7
USA 777.7 1,457.7 1,443.1 2,406.1 2,225.3 3,050.0 8.4
Uss2 5C8.0 887.8 1,360.0 1,931.1 2,763.0 3,C20.0 3.3
JAPAN 74.1 286.7 1,106.4 1,088.2 1,5C8.3 2,330.0 22.5
TPALZ 109.5 112.0 433.6  748.0 878.5 $80.0 13.7
SWITZZRLAND :
106.3 153.5 24C.0  540.0 581, 790.0 12.5
T.I. 253.7 395.5 475.2  723.0 237.3 76C.0 5.4
AT 133.5 225.5 315.5  554.0 351.5 715.0 3.3
SPAY 14.5 53.1 90.2  212.0 193.1 220.0 17.3
SWEDEY  31.5 48.7 §5.0  146.C  1456.3  135.0 8.9
3TLEIUH 17.7 27.2 33.1 91.0 108.4 124.0 12.1
CTEERS  102.3 2C6.0 281.4  AC2.7 507.8 552.5 10.4
motal: 2,849.0 4,708.0 7,310.0 11,201.0 13,133.0 15,965.0 10.0

Table 5

" §C MACEINZ PRODUCTICN I¥ SCME DEVILCPID COUNTRIZS* (METAL CUTTING)
(Millioz Dollaxs)

h

b~
<

[

o

W

o

<l

(11}

O

1965 1370 1975 1375 1577

Arpmeal zTowsh 67.;)
US4 136.6  150.1  504.7  501.0 496.7 12.4
JAoAY 1.1 78.7  13.1  173.2.  301.6 35.0
U.Z. 11.8 37.7  56.8  45.8 53.7 15.7
ITALY 3.0 - - 102.3 125.0 35.0
FRANCE 1.4 0.5 5.2 81.6 93.7 35.0

% Source: Calcwiated Ifrecm infustrial staiisiics o <he couwmtries,



nmitised modular censtruction to lend ihem for manuwfactuse cn special
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It is expected that in the eariy 1380's completely automatic
machine %o0ls azd {lexitle nmamufaciuring systems with computer
control axd process opiimisaiion will te used; and in *the late 1G8QC's

Ry o

they will coms?itute about 35% by value of ke iotal produciion of
machine iools and executing 25% of *he metal working coperaiions. In
the early 1990's complelely automaiic facieries with Tobots would be
operatizg. The share of all the systems Teaching 5C% by value of the

$9tal oo <ion a=d comiributing 70% of ne meial Working capaci<ty

by the year 2CCC.

3.2 STRUCTURAL SEIZTS WITE NC MACED

As ke preducticn of NC machinmes incoeases and thai of genemal

puspose 2utomatic lizes tased on gTcoup techzmelogy axd trey wouwld fz21l

g
'\)
.a
i
f
>

some where Teiween unmiversal and S?

1Y
7]
[}

e producsion of mackining cenires incrsases, 2at
cerveniiorpal machires of the pilling, doilling 2md Toxing families
reduced, Tut their productivity axd versatiliiy will be

zmeatly emhanced, (as i® had al-eady siarsed appening). Theics

configuration would a2lse be modified o make them suitabla for operaiion

i

ir
'
o
o
['s]
«b
(2]
L]

With *he imcrease iz production of the NC maczizes, that of the
tusming gzroup has also increased o a considerable exteni, pariticularly
in the furret, sirngle arpd muliispindle auicmats. Zizh preductive ard
nigh precisicn t‘a::ing nachizes will be produced. Universal machizes
for souzshixzz chperat'f ns will drastically fall.

In view o0F the above, i% is expected thzt itZe future umiversal
machines will be hizh produciive, high precision, versaiile machizes
in medular comstruction

Tae ¥C machizes will further develcp in their constmucticn. As
individual machine tools, they will develop intc large size mackine fooT

ning large and complicated worikpisces a2xf 25 gmall, compact axd

macalnln

irnexpensive machines fer simpler operaziions on smaller workpieces. The
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past years have indicated ithe development mainly into machining cenires
ard tuf:i:g machines. The NC furning machines will fur<her develope
in their versatility cembining more operaiions other than turninz.

As elements of flexible manufaciuring systems and cempletely
automatic factories, ithe NC machines will be developed irnto unit
aedula> comrstTuction as the preduction of such systems will reazch

5C% of the %otal. It is expected that about 75% of the %otal

mamufacturing technology would be based on group tecanclegy by early 1690ts.

The application of indusiTial -obots for the auicmaiion o
auxilary coperaiions ard assemply operaiicnms, iz the complaisly a2uitomasis
OJaxnlactuTing systams and facicries, would be exsensive.

IV is likely that izdusizial secicrs like the auicmobils izdusizy

" . s . -
Zay al3c apzly flexZble zamufzcocturing srstems.

)
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CEADTER 4

T== IMPLICATICYS rCR TEZ DEVILCPDRIG CCUNTRI=S

-

-~

With the excepticn of some of the developing couniries iz TuToge

and Brazil, India, Argentina and Mexico zaoongst the Test and a2 faw
others; the machinze tool ixdustry is in a very low level of developmens.

The existing maczire tool pack is mosily of otsolete design, vesy old
and of low producviviity. Tee mezal woTking indusiTy is iz general
orienied Ior regair and maizmierzarnce woTk for othser aguipment iz

S dnte o

TTanspert axd agmiculture =2=d zaTitliy for fhe mzxzufacture of spase e

Ay oy IR -y 3 =% - . < . . -
for the sazme. The public secicr axd ke orgzezmized axd umcrzamized private
-— o9 - . - - - - . . - 2
secior fimms engz3ed iz the zmamulacture of angizeering eguipment and |
. - -3 -tea TV L - i .- I
macaiTely aSe algliling Sensiferaile siols iz metal workirng ™2

econcmic development tlans of the developing counizias in gemera) siress

e %00l indusiTies as *le
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develotmeni., Presently, ke z20ost part of ke required machine tocls
are imported, The izdigenous develomment of Tachize tool izdusizy o
a lacge axient would deperd om ithe capital zoods and enginsering

= the pzmifactuse of zutomobils axd
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oither iTansport equipment, agricultusal zachinery, Zouserold goods,

consisuction eguirment, eariz moving squimment, oizing and metallurgical

equi-ment.

Machine <tool ixdustry is the basic indusizy for the developmen:
of all engineering imdusiTies ard otfher Tasic industzial seciors. The
developing couniries therefore should develop his izmdusiTy on a scuxd
and firm tasis,

Scame of +the more developed cocuntTiss zmong ke dsvelopizg nave

of machine focls iz 3r=zil
Cver tha period 1663 %o 1978, the zverage oaie of annual zZTowsh wa
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Table §

MACEDNE TOOL PRCDUCTION IN ZRAZTL, INDIA AND ARCENTINA®

(Miil. Dollass)

ERAZTL IDIA ARCGEYTTY

Total Metal Metzal Taital Metal Meial Total Metal Yeital
cattizng fotmizz cuitizg fixming catiing forming

3—400 ! 19.0
23.0
70.0 - 23.0

(V)
w
.
ow
._‘
'
.

10.3
4.4

1.0

BC.O 30’0 -
33.3 13.6 4.
137.0  $5.0  22.0

(W 1]
(V%)
.

(VY]

n

L]

.
O O
>
(99
L[]
(@]
B
O O 4
n
-
[ ]

U 0 0 O

8,\.0 N L O
O \n
&
[ ]
-3
LV
o
O O O O O
N

1TE.C 122,10 32.3 1 72,8 23} 38 5.0
132.2 §52.4  39.5 20.3  80.C 32, 28.C
45,0 1C2.0  44.C 1C8. 82.0  26.0 38.0  25. 29.0

* SouTse: ‘"Aixmericaxn Machipisiv, Jazmzacy 15, 1947; Famwasy 24, 1372
Febrwazy 1578; T -

In. tke liz@t of tke <ecamolegical develomments in the coming +two
decades axd tali=z imto consideration the two gouzs of ‘:b.e’develcpi;g
couxnirzies, +he implications may be viewed in two aspects, zZamely
in meetizg *the domestic reguirements by way of impor<ts and establishing
and developizg *heir own zmackine ool producii

Considering the domestic reguirements, in the inditial period <k=
need foT sir.;:ie g2neral puTpose nmiverszl mzachinmes would comiizmuwe o

gxcw, wWpereas.-ihe supply Izom the irmdusisialized countrises is eitfhex

nizk1e

2igaly scphisticated automatic machines amd systems or moderm, haigzkly

. h 4

producticn criemted, gezeral puTpose maciizes., This situalicrn zay De

cestored by the supplies Irom $he more develod

A
b
5]
i
(1]
13
®

(9]
®

<

o

)
Q

i
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]

)

countTies. _
Tae moTe impersant aspect is ke development ¢f <he machinme <ool

indust=y in the developing coumiTies.
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The foremost question would be wkat type of machinzes the DCS
CPMs.

In view of the fact that GPMs will confinue axd are expecied 3o enjoy

({9

showld maxnufaciure, whether the sorhisticaied zachizes or ih

a share by value of 60 to T0% axd 5C% bty 1990 and 2000 respeciively;
The DCS should tzke up or coniinue o mazufzciuse the GPMs.
Te next point would be what type ol GPMs tzey should preduce,

~

since the CPMs required and produced inm the ircfusisialized couni=ies
would be: of hizh produciive, advanced acdwlas desigms. Logically,
they should z0 in for CPMs of high szoductive zederm desizms. 3ul
“he Drocess 1s ncT an 2asy one. For cze Tsason, the desizzs may nos
be exisiing with <hem and it takes lozmg time o develop ikem by

.-

Themselves axd secondly, ihey may nct be Teadily made availadle <o

-t Smmrn A 8 I FR! ™ - s i
w9 IJC0 T2Cse 23T naves taenl. =272 seem TC Ce w0 aTTlcacles:
. s P N
—ou ~ S = -~ - E RN ~—
2 ZZCU3 CSne sactn.a 39 iz foz 3ae =T< fucsion of tie modara TP¥Ms.

et
e task would de easier ard 21s0 difficuli as the same <ime - ezsiaT
tecause key zlready have a tase for the nazufaciusre of sizpls and

conventicral CPMs axd for the same Ieason tkat ikey have the base,

t would also be difficult since f2e mzarxulacturizg capaciiiss aze

[¥H

Ttased ¢m comveniicral produciion fechmolicgy. ZHowever, i is necessasy
that tzey should zgradually develop ke modera ':achi:-s, zackizes of

aodular designs; for, this would also help them iz the producticn
special purpose machines (SPMs) ihai form *he elemenis of <Tansfer
lines which would be any way required for mass and large taic p::dduc‘;icn

irdustries. For the second group of the developing counizies, tkat do

&

pot nave a mamufacturing tase for machirme tools, the ixdustzy should be
in‘»:oduced. They may have <0 go th-ousn the same process of the thwee
phase develorment of the '{achmolegy izduction! f-om ouiside sources
Ty way of iechmical collaberaziion, 'secihmology assizilation' By

consolidating +the acguired <tech=mology axnd skills iz the indusiTy a=d

a3
-

th2z She '<a2chmolcegmr develomment' on th2is own efforis: as scme of the

couniries in the group ome have successfully goze through., 3ut witik

one exception ‘.Z:.at, in the present sidtuaticn, ithe techrology that is being

. . . s s s e s .
intrcduced intc these countris$ shaoculd dbe that zs Tequized for fthe moderz
: e i m i aros : : o a

GPM's, me process cazn be iniiiated with simpler machizes. e imporsant

PR, .- g —— $ < % -~ ] 1 ] -
aspect thai is %o e berme in mind would Te he simulianecus development

. . N - .
of other imdusirial seciors such as the auitomeTile, zgriculiural machinery,
b moma mal ma A g — - wlam rma mm s ma ML TSl Sy o g $m oy - -
€.eCiT1Ca. Macllnely anL Clael macllilille CULLILnE LIZusSiTIies whaw aTe
interrelated a2nd interdependanit with ihe mackinz Tcol indusiTy and zoe 35T

- & h - - “ - - h - P 2 - fagt!

egsentizl 7oT and instrumental iz the dsvelcspmant ¢f the same. e



eveloved couniries would be willing to share theirs technological

T 23

nmow-how, or even it may tecome necessary, in order (o creaie markels
for their exports, that *hey aspire wowld reach 50 %o &C% of theix

production in the 198C's }/

Iz the development process of the machize ool indusizy, for the
produé‘:ion of CPM's, in the developing countries, those more advazced
among the DCs, that kave established the indusiry in an environmment of
investment ard irfrastructure consiraints, would e vetter equizsped
to impart the necessary zamufacturing skills ard zanagement abilidiss
axd introdnce the culture of machine o0l building by sharing theix
own experience., It 2ay z2ls0 be azdvantagsous fo faks up 2 ceriain
specialization inm particulacs zTeas amd Iypes of =achine %ocols for
specific couniriss, imstzad of
machines, pasiiculaxly iz fhe smaller countries zxd inm <he inmi<ial
st2g2s. T2 a2 t2e mzchine 00l indusisy in thae develcoping couxmiriss
self-sustaining amd for the sake of mutual bemefii, he industmizlized
coumiries shculd Te abla <o import the FMs from the ICs.

Perzars, L% may be wozihwhile 40 comsider the possibility of
inftarmational standasiizatior of the desigm of basic Zenmeral puTnose
machize %ools according o iyges ( oz
(classes of acouracy) $00ls axd %he accessorias. Zasing *he desings
on acdular consiruciion, it may sven be possidble <o standazsise the
Todnciion processes and the squipment that is'reqv.ir-.. for thenm.

ic machine tools are basic machize <ools. ﬁej’ a~e required to
perfom basic machining operaticns. There is no reascn way they snould
e stazdasdized. The concept is sourd a=d has abuxdant common goed 0
The desigzs, evolved through iziter=maticnal co-operation, can be given

10 azy couniTy <hat wanis to produce thenm,

";/ The total exports of the developed counizies in 1978 was abcut
.5 billion dollaTs. 350 to 6Ch of exporis by 1590 would be
approxizately 13 o 16 billien dcllacs.

- Er us m Ay D e
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‘ The other imporiant aspect is whether the DCs snould iake up the
marmiaciure of sopnisticated NC machine fcols and compuier conirolled

.o
el

systems. Trom the view poini of not perpetuatizly +the techmological

*

€2Dp between the developed ard developing couniries, axd in order o

: o

make the DCs to parily meet their domestic requirement of ihe davanced
ard sozhisticatad machize tools and 1o establish 2 tase for Susiher
developmen®, it is necessary for them to taks up the develotment ard
mamufacture of the NC machines and other compuier conirollad manufactusizg

‘ e L o itoe Een e .
systems. Iz this aTea, iT is 2vident k=t the techzology tTansfer 22s

0 taX=2 place ITom the daveloped 10 the develcoping couniries throush

tecazical collaborziicn. 3ut zcgidsition of 2 facknology for the s2ke

v

o acguizizg i%, will kave no conmseguence on the zore impoTiant dimsmsioz

o davelctment, Similzzly, ae assendly o zazuactuse of ihe macaizes
| with izpoz<ed conizol systems, withous inif{iziing aciiorn Zor dzlanced
gTow=a in ihe other infrasiructurzl support indusiTies, pasticulacly,

in the electronics irdusizy, cax leazd o anciler sitwaiion - perpetual

izports, wiil limifed =Ifect on the development, lizited {0 tke zanu-

Jzcture of crly the mechanical sysiems in tze NC maszines. Lack of
inter=al demard in the industiry can resuls in a darzgerous situaticn

of :iot enough domestic market, axnd nct competiiive iz the export mariket
2s *he prices can be high due to the heavy impor< coniexni. Therefcre,

t is imperative that utmost cautiion 2as 0 be exercised and 3 judicious

.J.

approach adopted <o comsider all these aspects.

The group one countries that have the necessary inputis car start
or intezsify itheir efforis in the development of the NC machines.
Judging by the present axd future develorment irends in the developed

-~ A - - =< a1

countTies, the imdividual JC machizes seem ¢ De coming oI esserniiazll

into two iypes, namely the NC laibes axd ihe NC machizinz cenmiTss {2t

s

-, 9 iqqs . " - - o
comtine millizg drillizng axd boring., In the czse of Zlexidble zmamufact-

.

uring sys+ems, perhaps it is meore suitable Jor e dcecmesitic izdusizy fo
develop semi-auiomaiic ™Bs. The conizols may be more advanitageously
tased on micToprocesscr iechnoldgy. Developmen:i aciivisy szould also

be initiated on CAD/CAX.
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The gToup twWo couniries probably would need some time before <hey
can empark on the development of NC. It may require inifially about
10 to 15 years, depending on the preseant potential and the sace of
development iza country 0 acguire axd assimilate the machine iool
technology as Tequired for the manufacture ol qualily GPMs, as it zad

been the czse with the group cne couniries. Towaz—ds the end of tais

pericd i would be the appropriate itime {5 siart the development of

the more sophisiiczted NC machine tool technology.
In 211 the cases, comstant R and D effozxt is essenti2l. The

sense of precisiocn ard productiviiy is impor<ani. Comfinuous development
activity is peeded in the areas of culiing tool mzierials, optimum machine

t00l desiges with Tespect fo stiffzess, dynamic arnd thermal sizbilitiss

o . .. . A s . L . .
for high woTking accuracies, fimishes and productiviiy, desiz of tasic
elemen®s sucz 2s Tearings, spizdls units, zuidewzys, elc. foz aigher

. . . . s . L
accuzeciss,. higher speedss ax2 forces, autcmatic cozmTTols, zmew zamufaciusios

processes, zew troduction technigues and orgaxzizaiion of ke preduciion

processes.
The activity of develorment adveocaied for the DCs, in tke foregoing
paragTacis, comnstituties a dwal’apprzocz, a2 wWo promged acliion namely
simuliansous deve;ocme % of the ccmmon technology a2s well 23 the sophis-
$icatad. 3cth are needed. 3otk have their application in fhe relevazt
s2ctors of i=dustry
‘l'.‘:'.s. 2pproach is also pecessasy for the mutual bemefit of

developing 2nd the developed couniries.
mter=ational co—operaition is required in the spheres of stamdardisation,

o%h IRke

i infrastsucture, tozde;

techrology itransfer, developmeni of izdusiri
between developed and the developing countries axd amongst the developing
&

chzol

couniTies themselves, UNZDO's assistaxnce iz negotiation, techz
{Tansier, develomment of ipfrasizuciure, esitablishment of produciicn

capacities arxd manpower develomment; axd together witk UTNCTLD in t=de,

o

Y

would conitizucusly be needed,
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CEAPTTR 5
CCNCLUSIONS
Following are the conclusions and projeciicms.

1« Yew and high productive finish metal forming processes, tarticularly
the cold forming techniques, are increasinzly replacing metal cuitizg
operatiomse It is expected that the metal Jorming will reach about 25
per sent of iha total aetal cuiliing operziicns 5y the ysar 20CC; azd *
cold forming zethods %o %ake 2 share of 50 per cent of the present

-

20¥ forming operaticms by 1990.

noderm high sroductive versatile designs a2nd 2robatly iz zeodular unis
0 lenmd themselves for preduciion on autcmetic flaxilble
menufacturing systems based ¢n gToup sachnologr. 3y value they are

expected to e approximately zbout 50 to TO zer cent and SO per cexnz

The total production in the devaloved couniries is expecied <o exceed

25 a=nd 395 billiom Zellars Ty 1930 and 2CCC resgectivaly,

3o The numerically comtrolled zachines,as individual uniis would be

on computer mumerical comirol (CNC) based on micro-processor technologzy.
Flexible manufacturing sysiems (FMS) unrder direct numerical comirol(DET)
and adaptive conmtzol (AC) for process optizizaticm sogether with rodots,
for the antomaiion of zuxilary operaitiocms, will De izcreasingly wused o
+he small and-ﬁedium baich production industries, that are characierisiic
£ frequent product change, 3y 1985 it is expected that adbout 3IC per ceni
oy value of *the to*zal metal cuiting m=chins icels produc
developed coumiries would be NC zaciines out of whickh 35 per cent would
be compuier comirolled, The 1980s wewld orizng in extensive use of ™

and the 1990s would herz2ld the auitomatic faciories,
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4, Metal workingz methods such 23 eleciro-discharge,eleciro-chemical,
ultrasaﬁic, laser beam mackining eitc. would De 2prlied iz specifii

>eas and for special maferials and would reacia about to 2 zer cent
of ihe total metal woriing operations in the coming decade and perhaps
would remain so in the next,

Se In the light of the technological developments in i

¥
(0]
ry
[ R
(L]
-
.
[o]
H,

Jachine tools, %the developing counirias should davelop their mpachine

o0l indus<try Beth in the common technology of CPMs as well as in

- . - .
3 < - o vy e e - S R L < - i —

Se Yachine tcol inmdus * 7 1S V42 C&3LC LICUSTITY ToT Ta2 Jswelgowmemm

ad 27T aemmm §vaSemmehmd o Maa mashinag =20ls 3-a =ma 2gs5encial amuiormant

SL FaL OS2 LROLSETTLZ2S. ~n2 =5 22 TC0L3 TP Tl 2ssSenNTLAL 2Ll Theny

in <the meial working indusiry. Thas fechnological desvelstmensts indicaie
that {he mackine Socls are going to be mederm CGPMs z2nd automaiic NC
zachiznes and computer cenirclilzad zmanufacturing systems. Tas davaloring

Ms for fheir sm2ll and mediuxm

[%]

countries should manufactuse %:ie
als *"..strz.es and the NC machines for the large scals indusiries.
e XC re

chines a

i l

also advaptazeous For the szall a2rnd gmedium scals

B

as+:

;

o
®

s due to their overall eccneormy, Srovidad 43e inmisial invasimers
is made possidtle., The machine t00l indusiry iz the developing couniries
should produce the machize fools required {or specific industries lik

the agriculituzal machinery, tie t-ansportaticn equirment, a2nd oifher

specific indusiries, drawing Zrom the technologies 2s develored in the

- field of mackine tools arnd ihe equirmen: made availzble in <ie marke*s.

-

B
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MACHINE TOOL P"ODUGTIO“ IN T DEVELOPED COUNBIYS..
AND PROJECPIONI FORR 1990 AND 2000 YIAkS
(value 3 Million Dollars)

N ‘ . l - N - - : - - . - . e e — e - e = e . . l
1960 | 1965 1970 | 1975 2977 1970 1980 1985 1990
; [ '

-—

11k

Muchine tool production ;
in Doveloped market " 2,241.0

3,820.015,950.0 | 9,270.01 10,365.0 12,945.0. 11,800.( 500.0'
economy countries .

21
! i) (1)

Hachine tool production 0814.0°1,265.01,418.0 2,412.0 | 2,548.00 2,560.0] 2,64%5.0 4,860.0

in the uUssH ! . {2) (3)

Tot, machine tool prod. . i .

in doveloped countricu 3,055.0f 4,085.0 | 7,428.0 [11,682.0! 12,913.0 15,505.0 14,44%.0 26,360.0 31,000.0

HC machine tool production - M3.0
in developed markel oconomy
vountries (maetal cutting) i !

164.0 856.01 1,080.0 1,334.0}

!

!

NG wuchine tool productiqn : 4.0 198.0 671.0 126.0]  816.0 : '
in thoe USSR (wetal cutting) : I

!
\ i

158.0 1 521,0 | 1,533.0

Total NC machine tool
prod. in developud countries -
(motul cnttingf

6,510.0i 10(000.0 13

(4)

1,806.0  2,150.(

HE metal forming (approxi-
mutle projsction)

i(l,ou0.0)

Sourcey; -~ Machinu tool production and NG production fig
the period 1960 to 1978.

(1) Eatimatcd production from A,G. Kowninian, “Me capllalist markot of mutal vorkin
its growth®, Buletin ot Foreign Comnercial Information; Vol. 1

Hachine tool and NG production for the perviod 1

B
{3 Projocted by oxleg polation
(4)  Expert opinion

‘ 960 to 1978 takon from tho Statiotical Your
Economy of the ugsh 19191, Values caloulaled fp) Il Lukon from the fitattutical Yoar Book 1980;

ucouom{- o correuponding pricoy in th
I

Targe

al crrent pricoao,

1995

| | | (3) (3)

et I

ANNEXURE 1-A

2000

35,500.0
(5)

. |

| '

000.0 16,000,0

3) b3) {3) |

(2,000.0"

ures are from publishud statistics of the duvaloped counlries for
ng squipment and prospects of
v 19805 he DSSR Rescarch Tustitule VITIKI,

'Peoplen
¢ doveloped countrics of the market
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Prefatory note by the UHCTAD sccretariat

(1) 4t its fifth session, the Unitcd Hatiocns Conference on Trade ond Develovnment,
in resolution 112 (V), paragraph 26(c), requected the Secretary-Gencral of UNCTAD
to undertale, in co-operation with other relevant United Nations agencies, a study
on the possibilities ol an increased involvement by small and medium-sized
enterprises as sources and receivers of technology in international transfer of
technology.

[]
] \-

(ii) Pursuent te this request, the TICLD sccrcteriat commissioned the prescat
study for the purpose of identifying and dizcussing the issues vhich arice wvhen
considering the participation of small end medium-sized enterprises in the transfer
of technology to developing countries, ac well as for the purpose of preparing a
programme of recearch and study that will contridbute to the identification of main
areas of action and to the achievement of practical solutions in this field.

(iii) The ctwéy wvos nreparsd by Ifr. iduardo Yaite of the Centzo de Actudios
Juridico-Econdmicos Internacionales, with the collaboration of Mr. Silvio Feldman.
The views expressed in the study are those of the authors and do not nccecsarily
reflect those of the UNCTAD secretariat.
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INTRODUCTIOH

1. Alpost all of the many ztudiec on foreign investment and transfer of technolory
undertaken during the past decade have focuzed their analysic of the actors

in this process on the large transnational enterprises of the industrialized
countries, which undoubtedly comprise the bulli of the international mobilization

of productive resourcec. The identification of the process with this one bacic
actor was both a vision that in many ways fitted the facts of the case and a
practical method for dealing with the main issues and problems arising out of the
relationships between Statec and enterprises. Thus it was that effortc to

gather information were directed to the flows of resources originating in the

main industrialized countries, and the foreign investment and technolosy trancfer
statistics were considered to reflect nothing other than the expausion of
transnationals. At the same time, the initiatives for adonting international rules
or standards to regulate the transfer of productive resources were aimed, exrlicitly
or implicitly, at the conduct of transnaticnal corporations.

Yo
3

2. However, the gradual maturing of the dcbate and the research on the effects

of transnationals, as well as the emergence of new issuec in the efforts to
establish a new international econcnic order, gave rise to a progrescive
"unpackaging” of the phenonenon which led to methods for narrowing down the

subject of analysis. In this manner, the focus of interest turned to the way

in which corporate performances varied according to gectoral criteria and to
countries of origin. Attention to the geographical diversification of the sources
of technology focused first on the differcnces between United States transnationczlsz
and the "other" transnationals (i.c. Cuwropean and Japanese), then on transnatiocnals
of smaller countries and gsocialist countries, and finally on the "third world
transnationals". 1/ The evidence collected in such studies revealed that, as a
result of the continuous shrinking of the space for international ecconomic
relations and the increasing competition among countries, there is a growing
number of participants of different kinds and origins in the process of technology
transfer, which can by no means be considered any longer as the eiclusive preserve
of transnational corporations.

3. This new emphacis cn differentiation has recently led to small znd medium-~
csized enterprises, particularly thoce of developed countries, being regarded as

a means of technology tranzfer. Although related in some ways with the phencmencn
of geographical diversification, the case of these enterprises goes further.

In considering the role of small znd medium enterprises the basic ascumption

is that size can determine different liinds of corporate behaviour with respect

to the transfer of technology.

4. The interest shovn in the cmaller enterprices derives not cnly from the
avidence of their increasing invelvement in international operations, but also
from the eixpectations of both the home and recipient ccuntries with regard to
the rcle that such enterprises could rlay. Iajcr significance iz attached to
. the way in which small and medium enterpirices cculd bLecome an efficient aliernative
or complement to transnatiocnal corporations as sources of technology for
developing countries.

;/ Sece United Tations, Tresncnastional corworations in world develoypment:
a re—exapination (£/€.10/30 and Corr.l), Unitcd ifations publication,
Sales 1o .B.73.IT.A.5, para. 171 et sec.
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5. In effect, the expectations on the advantages of smaller firms derive, on
the one hand, from criticisnm of the transnationals' performance in terms of the
transfer of inappropriate technologies, the abuse of dominant marlet positions,
the reluctance to share their monopolistic advantages, the concentration of their
activities on the more developed marketz, and other aspects rclated to the size
and power of large trancnational corporations. Cmaller firms, on the other hand,
are assumed to be less likely to give rise to such problems and, moreover, to
provide channels for additional benefits, such as intermediate technology, higher
competition, nev marlets, projects for the least developed and the smallest
countries, and so on. In this sense, the emerging role of the small and medium
enterprises matches the developing countries' own efforts to seek alternmative
suppliers of productive recources, to improve their negotiating strength and, in
general, to become more active and less defensive in the face of foreisn factorcs
of production. It also ooincides with the various programmes for promoting the
development and cupply to developing countriez of small-zcale, low-coct
appropriate technology.

6. In contrast to other aspects of the subject there is almost no available
information on the actual involvement of small and medium firmc of developed
countries in the international transfer of technolosy. The ignorance is almost
total with regard to the factors, motivations, modalities and, of cource, the
impact of their performance in developing countrics. g/ Thus the main objective
of this study is to undertalie a firgt exploratory analysis and to identify the
issues arising out of the experience o0f small and medium-sized firmc in the
transfer of technology to developing countries, having in mind a poccible programme
of research on the subject.

7. As mentioned above, the subject of analysis is concentrated on the smaller
firms of developed countries. Although they share scme common features with
other "outsiders" on the international ianvestment scene, it seems necessary

at this preliminary stage to dictinguish them from other "non-transnational
actors, such as international firms of developing countries. The available
evidence indicates, among other things that most {irms of developing countries
that move abroad, although small in the international markets, are not exactly
small in their home marlets. 3/ At a second stage of study, the characteristics
of both types of firm should be identified and compared.

g/ In the following pagec a few recent studies and documents on the subject
which furnish direct or indirect evidence on partial aspects of the phenomenon,
will be cited.

3/ See the works presented in the conference on "liultinationals from the
Third World", Haweii University, East Vest Center, September 1979 (publication
forthcoming); E. Vhite, J. Campos and G. Ondarts, Las cmpreszas conjuntas
latinoamericanas (INTAL 1977); and the articles of Louis Vells, "The industrialization
of firme from the developing countries ", in T, Agmon and H., Kinderberger,
Multinationals from cmall countries (MIT., 197C), and C. Diaz Alejandro, "Foreign
direct investments by Latin America’, in Agmon and lindleberger, on.cit.

v



TD/B/C.5/64

rage >

3. A conceptual problem is posed by the definition of what constitutes a smail

or medium-zized firm. The literature, as well as the laws and practicec of countries,
reveal a great diversity of opinion that reflects the essentially ieclative nature
of the concept and its dependence on the geographical and sectoral context to
which the firms belong. Thus, firms that are considered small or medium in
industrialized countries would e classified as medium or large in developing
economies; the same would apply within a country, if account iz talien of regional
differences and if the comparison is between firms operating in different sectors
or branches. Moreover, laus and policies ugually apply ad hoc definitions of small
and medium enterprises, adjusted to variouc objectives: different definitions nay
thus be used for the purposes of credit policies, tax regulations or export
incentives, In any cace, the literature and the laws have not yet developed cor
proposed a definition of small and medium firms that is suited to their action 'in
the field of investments abroad and transfer of technology. In effect, the
definitions available in the national settings are clearly focused on domestic
activities, and cometimes on exports, and 1t could be assumed that international
operations tend to involve or require structurec and organization well beyond the
limits needed for purely local activities.

9. In view of this, and bearing in mind the subject and objectives of this study,
it seems reasonable to consider as small and medium~sized firms those that, being
independent, in the sense that they are not linked to other firms or groups, do not
have a significant position in the market of their country of origin, although
they might be regarded as large in the recipient cowatries. Yet this criterion
needs to be interpreted with a good deal of flexibility, becausc some typically
small and medium firms are producers oi highly specialized guods and services and
appear as leaders in their specific product markets. For the purposes of

empirical research, certain quantitative criteria could be applied: for example,
most developed countries seem to agree on a maximum limit of 500 employees. On the
other hand, from the standpoint of increasing the technological alternztives of
developing countries, it is convenient to adopt an inclusive criterion, vhich will
leave aside only thoce firms which could ve defined as transnational cciporations
and those which, because of their leading positions in their rezpective sectors,
are in a better position to operate internationally.

10. The content of this study is as follows: chapter I outlines the significance
of small and medium enterprises in the home cconomies of develcped couniries and
deals with the involvement of such firmc in the process of fransfer of techneclogy.
Evidence about the outflows from certain developed countries, the geographical
distribution and the sectors involved, with porticular refercnce to some developing
countries, is analysed. Chapter II is a discucsion of the main factors - the present
trends in the international economy, the structural chenges taking place in
developed and developing countries - vhich seem to underlic the process o

expansion of smaller firms. Chapter III is devoted to an analysis of the modalities
of participation of small and medium firms, including their motivaticis, their
decision-maliing processes and the organizational structures affecting the
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technology transfer., Chapter IV dizcuscses the diverce effects of an increased
involvement of small and medium firms of developed countries in the transfer of
technology to the developing countries - effects which should be taken into

account in formulating new policies on this subject. Chapter V deals with the
present institutional and legal framework affecting the international involvement
of smaller firms, with particular emphasis on the incentive measures talien by

home and host countries as well as on the programmes of international organizations.
Finally, in chapter VI propocals are made for a programme of research in order

to arrive at practical solutions and-to identify the main areas for future action
in this field. ' '

11. The present study is based in part on current research by the author for
the Institute for Latin American Integration, concerning the co-operation of
smaller firms of Luropean countries in industrial projects of Latin American
countries.
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Chapter I

THE PRESENCE OF SMALL AND MEDIUN-SIZED ENTERFRISES IN THE
INTERNATIONAL TRANSFER COF TECHNOLOGY

A. Sienificance of small and medium firms in the economies of developed countries

12, Despite the general trend towards increasing levels of industrial concentration,
small and medium firms account for an important part of the productive structures in
developed countries. The significance of such firms is visible in their very number
in almost every industrialized country the small establishments account for more

than 90% of the total - and in terms of their high impact on employment, ranging from
30% to more than 6C% of the total employment. 4/; the percentage is even higher in
certain countries. 2/ They participate significantly in mest industrial sectors,
particularly in certain branches such as metal-working and capital goods, textiles
and clothing, food, furniture, ceramic products, non metallic minerals, printing and
publishing. 6/

13. The bulk of small and medium enterprises is concentrated on domestic activities
and, in fact, the export business continues to be dominated by large enterprises.
Yet in recent times, the share of smaller firms in total exports seems tc be
increasing in most developed countries. Such firms played an important part in the
external sales of Japan during the last stages of the recent period of high economic
growth. 1/ In France, companies with less than 500 employees in 1978 accounted for
27.5% of the exports; §/ whereas in the United Kingdom, small and medium firms of
certain areas of the country had a predominant share in exports, 2/ and in Italy the
growth of exports of smaller firms was higher than the average. lg/

4/ By the mid-1960s, small industrial establishments were responsible for
6C% or more of the total employment in Switzerland and Norway; more than 50% in
Japan, France and Sweden, 47% in Canada; and more than 30% in United States,

West Germany and the United Kingdom. See J.E. Bolton, Small Firms - Revort of the
Committee of Inquiry on Small Firms (London, Her Majesty's Stationery Office, 1972).

2/ By the early 1970s, the employment contribution of small firms was 69% in
Japan, 58.9% in the Federal Republic of Germany and 61.3% in France. See Ministry cf
International Trade and Industry (MITI), White Paper on Small and medium enterprises
(Tokyo, 1975).

é/ By the late 1960s, small firms in metal-working, machinery and equipment
production contributed 30% to 36% of the value added in such sectors in the
Tnited States, United Kingdom, Japan, France and the Federal Republic of Germany; in
the textile and clothing sectors, the percentages ranged from 11% (US) to 22% (Japan);
in food production, from 5.5% (United Kingdom) %o 23% (Federal Republic of Germany).
Small firms are important in the furniture business, ceramics and non metallic
minerals in countries such as the Federal Republic of Germany (9.2% of the value
added), and in print ng and publishing activities in the United States and
United Kingdom (about 8%). See MITI, op.cit.

7/ See MITI, Vhite paper on small and medium enterprises, (Tokyo, 1976).

§/ About 1,000 small and medium French firms export 6C% of their sales; see
Ministere de 1'Industrie, Les transferts de technologie aux pays zn voie de
développement par les petites et moyennes entreprises, (Paris, 1979), p. 33.

9/ A survey of firms in the North-Eas® area in 1969 revealed that 62% of the
exporting firms were small or medium-sized. See J.E. Bolton, op.cit., p. 37, et seg.

10/ The share of small and medium Italian firms in total exports increased from
9.5% in 1961 to 12.2% in 1965. See 0.P. Jain, Small industry exporis
(s. Chand & Co. Ltd., New Delhi, 1971). :
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14. Mcreover, small and medium-sized firms have made important coniributions t»
technological development in certain sectors such as scientific instruments, machinery
and electronics. 4ilthough innovation has been dominated by large firms, it has been
found that in some industries of the United Kingdom, France, Federal Republic of
Germany and the United States small or medium-sized firms had more intensive research
activity than did large firms, and also that, in general, the innovative efficiency

of small companies may be greater. ll/

15. Against this backeround, it would be reasonable to expect some participation of
smaller firms in international activities. The focus of attention on the big
transnational corporations and the habit of regarding small businesses as inherently
domestic explain why little or nothing is known about the foreign involvement of the
latter. The present study attempts to cast some light on this subject, on the basis
of information from various sources and new evidence furnished by recent research
projects.

B. Investiments abroad by small and medium firms

16, There is no doubt that the international flow of productive resources is
predominantly in the hands of large transnational corporations. }g/ Bowever, if,
instead of the volume of investments, the number of firms is talien into account, the
presence of smaller firms operating abroad is seen to be more important. The
information available is neither systematic nor easily comparable, but it serves to
indicate the existence and dynamism of this presence.

17. In the Tnited States of America, a survey on manufacturing companies with total
sales of over %20 million in 1975 revealed that 85 firms accounting for 25% of the
firms with sales volumes ranging from $20 million to 850 million, and another 135
firms, representing 41% of the firms selling between $50 million and 4100 million,

had subsidiaries in one or more foreign countries. 13/ In Japan, investments abroad
by small and medium-sized firms were a dynamic trend during the 1970s. From 1S51 to
1974, 1,280 projects of small and medium firms were authorized, accounting for 42%

of the total number of authorizations. Since 1971, the number of amthorizations
granted to such firms has grown significantly. ;ﬁ/ In the Federal Republic of Germany,

1l/ See C. Freeman, The Economics of Industrial Innovation (Basic Books, 1974),
chapter 6.

lg/ In the case of the Federal Republic of Germany, for example, .82 corporations
control over 70% and the nine largest investors control 37% of total direct
investment abroad (see H. Steinmann et al., Internationalization of German medium
sized enterprises in Brazil - Process and success factors, (Nurnberg, 1979). In 1973,
only 92 firms in the Federal Republic of Germany accounted for 859 of all licence
receipts; see G. Koopman and K. Matthies, "Transfer of technology by German firms',
Intereconomics September/October 1979 (Federal Republic of Germany), p. 239. In
Switzerland, 32 transnational enterprises concentrate the bulk of investments abroad.
See Institut universitaire d'Etudes du Développement, Genéve, Notes sur les relations
économiques Suisse-Tiers Monde, (Geneva, May 1979), p.22.

13/ See United Nations; Transnational Corporations in World Development ...,

op.cit., p. 222,

14/ In the period April-December 1973, 325 authorizations were granted tc small
and medium firms. See MITI, White paper on small and medium enterprises, (Tokyo,
1974); and idem, 1975.
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about 400 small and medium firms have investments abroad located in a group of seven
host countries, including developed and developing economies. 25% of the Federal
Republic's firms established in the United States are small and medium, ;2/ and 26%
of those established in developing countries are, according to a recent survey,
subsidiaries of Federal Republic firms with less than 500 employees, whersas 22%
belonged to parent comp-nies with 500-1,000 employees. 16/ The same survey reveals
that the trend is growing: in effect, companies with less than 500 employees
accounted for 56% of the group of firms with investment plans in developing
countries. In Switzerland, a study on the trends of industrial redeployment to
developing countries showed that 9% of the responding small and medium firms (up to
1,000 employees) had redeployment experience, and 28% planned to do so in the
future, 17/ The same phenomenon can be observed in other industrialized countries
for which fragmentary information is available. A study of British direct
investment in 8 recipient countries revealed the presence of 43 manufacturing
subsidiaries of small and medium firms. ;g/ ind in Canada, 20 small and medium firms
from Quebec, accounting for 20% of the firms surveyed for a study on manufacturing
exports, had foreign subsidiaries. 22/

C. The expansion of small and medium firms to developing countries

18. Small and medium firms seem to follow patiterns of geographical location not very
different from those of transnational corporations. According to the data for a few
developed home countries, smaller firms have the same tendency to seek out the markets
that most closely resemble the home economies for which they first developed their
products. In fact, most of the flows go to other developed countries, and the
expansion to developing countries is clearly concentrated in the more advanced
economies of the third world. Such is the tendency, for example, of the small and
medium-sized firms of the Federal Republic of Germany and of Switzerland. Firms of
smaller size in the Federal Republic are showing a growing interest in developing
countries, 29/ but the trend is oriented to the largest, fast-growing and semi-
industrialized areas, such as the large countries of Latin imerica., Furthermore,
smaller firms seem to be even more inclined than large companies to concentrate their
operations in those host countries that have the largest shares of Federal Republic
investment abroad. In the case of Switzerland, smaller firms reveal a particular
interest in Brazil and other large Latin American countries; the oil-producing
countries in the Middle East, as well as Indonesia and Nigeria; and some countries

15/ See Steinmann et al., op. cit.

;é/ The results are based on a survey of 1,850 firms in the Federal Republic
of Germany. See A. Halbach, Deutsche Direktinvestionen in Entwickluneslindern unter
besonderer Berticksichtieune der industriellen Verlagerung (IFO Institute for Economic
Research, Munich, 1979).

;1/ See UNIDO, Industrial redeployment tendencies and opportunities in
Switzerland (UNIDO/ICIS.115).

18/ See P.J., Buckley, G.P. Newbold and J. Thurwell. Going international. The
foreign direct investment behaviour of smaller UK firms, Business Studies No. 31,
(University of Reading, United Kingdom, 1978).

;2/ See G. Garnier, Characteristics and problems of small and medium exporiing
firmg in the Quebec manufacturine sector with special emphasis cn those usine
advanced production technicues. (Office of Science and Technology, Department of
Industry, Trade and Commerce, Ottawa, Canada, 1974).

29/ While only 36% of the firms included in the IFO Institute for Economic
Research survey (see foot-note 16) witd investments in developing countries had less
than 500 employees, this category accounted for 56% of the total number of firms with
plans in that respect.
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in North Africa (Egypt, ilgeric, Morccco and Tunisia). But the main markets are
those of the other EBurcpean countries, including the less develcped economies of
Southern Zurope. 21/

19. On the other hand, Japanese small and medium firms are oriented, in a higher
proportion than large firms, towards the neighbouring developing countries of South-
East Asia, especially the economies with a larger industrial base, higher growth
‘rates and export expansion trends. 22/

20. The results obtained from a current study on the experience of small and medium
firms of Burope operating in Latin America provide the first systematic empirical
evidence with regard to the degree and characteristics of the participation of such
firms in developing countries. gé/ The results in general corroborate the above-
mentioned trends. Firstly, they reveal that, although the share of small and medium
firms in the total volume of resources transferred to Latin America is low, the
number of firms involved in direct investment and transfer of technology operations
is very significant. The data on Mexico (table 1) are particularly interesting:
smaller firms account for important percentages of the total number of parent
companies. The share of companies with less than 5C0 employees in the home countries
varies from 7.7% (Holland) and 8.3% (France) to 25% (United Kingdom), 22.6%
(Switzerland) and 18.2% (Federal Republic of Germany) of the total number of firms
from each home country. In terms of the volumes invested, however, the weight of
small and medium firms is not significant: only in the case of France, the share of
smaller firms accounts for more than 2% and in only two more home countries (Sweden
and Federal Republic of Germeny) they represent more than 1% of the total investment
of the respective country. 24/

21/ See UNIDO, Future structural changes in the industry of Switzerland,
(UNIDO/ICIS 116).

22/ 84% of the investments abroad of small and medium firms authorized in the
‘period 1971-1974 went to Asia, in comparison with 71% in the case of large firms.
The Republic of Korea (96%) was the main destination. See MITI (1975), op.cit.,
table 9.

gj/ The study is prepared by the author of this report for the Institute for
Latin American Integration (INTAL). It covers information on the size of each of the
parent companies and licensors of technology agreements in several Latin American
countries, including Brazil, Mexico and Venezuela, which are recipients of the
largest share of direct investments and technology. On the basis of listings of
registered firms provided by the government agencies (except for Brazil where the
sources were private information agencies) the parent companies were classified
according to their size (defined by the number of enployees and taking into account
independent companies as different to those which appeared as subsidiaries or
holdings in their home countries). The data were collected from a variety of
information services (Kompass for each European country, Dan & Bradstreet Principal
International Business, and several sectorial registers for a number of countries).

24/ More than 92% of the total amounts invested by European companies belongs

to parent firms, independent and subsidiaries, with more than 5,000 enployees in their

home countries, with theexceptions of Frence (75%) and Sweden (76%). The significant
differences between the very high share of all identified conpanies in the total
capital invested and the share of the same companies in the total number of companies
Tegistered seem to suggest that the real share of small and medium parent companies
among the total listed in the Mexican foreign investrient register is in fact higher
than what the percentages in table 1 indicate for the identified ones, owing to the
lower representation of small firms' in those business information repertories which
have provided data on the size classification.
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Table 1
THE PRESENCE OF SMALL AND MEDIUM-SIZED FIRMS AMONG FOREIGN INVESTORS IN MEXICO
Percentage structure of the number of European parent companies and of their investment volumes. 2/
classified by country of origin and size of the parent companies (1978)
Parent companies with identified size Parent
All parent companies with
Independent firms Subsidiaried companie identified
with size of employment: b Total P 8 size as
Country of origin or percentage of
< 500 500 - 1 000 ~-| >% 000 all parent
1 000 5 000 holdings companies
Absolute Absolute
% | % % % % % figures af figures af %
CGermany, Fed.Rep.| No.fims | 18.2 | 18.2 20.7 36.4 6.5 100.0 71 109 70.6
Volume 1.8 2.2 3.7 89.8 2.5 100.0 2 747 494 2 799 384 98.1
France No.firms 8.3 }19.4 22.2 36.2 13.9 100.0 36 44 81.8
Volume 2.5 9.6 13.1 68.0 7.0 100.0 568 633 574 612 99.0
United Kingdom No.firms | 25.0 5.0 15.0 40.0 15.0 100.0 20 53 3.7
Volune 0.7 0.02 3.5 85.3 10.5 100.0 889 608 1 704 795 52.2
Netherlands No.firms 7.7 115.4 38.4 . 23.1 15.4 100.0 13 20 65.0
Volume 0.1 1.3 5.2 90.8 2.6 100.0 364 511 491 703 74.1
Italy No.firms |16.8 8.3 8.3 33.3 33.3 100.0 12 24 50.0
Volume 1.0 4.1 1.4 74.1 19.4 100.0 415 1751 443 880 93.7
Sweden No.fims |10.5 - 21.1 52.6 15.8 100.0 19 22 86.4
Volume 1.8 - 22.2 72.8 3.2 100.0 939 836 943 121 99.7
Switzerland No.firms l 22.6 9.7 16.1 38.7 12.9 100.0 31 65 47.7
Volume } 0.9 3.8 3.0 89.9 2.4 100.0 1 532 765 1 683 173 9l.1
Total firms »/ % ;18.5 {15.0 20.6 35.2 10.7 100.0 - - 48.9
1
Absolute ;
figure 43 i 35 48 82 25 - 233 476 -
Source: List of Mexican companies with foreign capital registéred by the Comisidn Nacional de Inversiones Extranjeras y Transferencia

de Pecnologia as to end 1970.

g Voluwe in thousands of Mexican pesos.

y Total firms include parent companies of ofher Buropean origin, not listed lere.
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2l. The significance of small and medium firms is also visible in the case of other
Latin American countries for which information is presented in table 2. Furthermore,
the share of smaller firms present in Brazil is higher than in Mexico. On the other
‘hand, in the smaller and less diversified economies of Peru and Venezuela, the
relative participation of such firms is clearly lower.

22, Finally, the dynamic participation of small and medium foreign firms in Latin
America can be observed in the field of technology transfer through licensing
agreements, as revealed by table 3.

D. Sectoral diversification

2%, The overseas activities of small and nedium firms correspond in general to the
pattern of sectoral diversification in the home eccnomies, although it seems that
greater dynamisnm is associated with the highly specialized, relatively sophisticated
branches with innovative and competitive companies. For example, 36% of the total
investnent abroad by Japanese small and medium firms is concentrated in the capital
goods sector, as against 13% in textile investments, mostly for subcontracting in
South-East Asian countries, and %% in steel and metals. 25/ In the case of
Switzerland, smaller parent companies with investment projects in developing countries
are concentrated in precision industries - e.g. watches, scientific instruments,

electronics, special mechanic products (3%) - and in mechinery and equipment (24%).26/

24. No detailed information is available about the sectoral diversification of
smaller firms within developing countries. However, the information obtained for
Mexico concerning the technology contracts of small and medium firms of Europe 21/
indicates that the sectors concerned are nmetallic products, machinery and equipment,
and chenmical products. gg/

See MITI, (1974), op.cit.
See UNIDO Future structural changes in the industry of Switzeriand, cp.cit.

Information from the study for INTAL, mentioned earlier in foot-note 23.

Technology contracts of small and medium-sized firms in the Federal Republic
of Germany are concentrated on metallic products, machinery and equipment (41%) and
chenicals (33%); the French firms have contracts for non electric machinery (5.€%),
chemicals (55.5%), and beverages (11%). Contracts with British firng relate to
netallic products, non-electric machinery and transport equipment (29.6%) and
chemicals (30%).
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Table 2

Small and medium sized parent companies of European countries with subsidiaries !
in Brazil, Mexico, Peru and Venezuela !

Percentage number of independent :/ parent companies with up to 500 and

1000 employees in respect of the total of parent companies with

available information on size, classified by country of origin and
recipient country

ggﬁifiig: Brazil a/ Mexico Peru b/ Venezuela b/

Home
cgzntriea 500 **/ 1000 **/ 500 **/ 1000 **/ 500 */ 1000 **/ 500 **/ 1000 **/
GCermany, Fed. Rep. of 27.9 41.5 18,2 36.4 0.0 33.3 10.5 15.8
France 29.4 42,6 8.3 27.7 50.0 50.0 25,0 43.8 :
United Kingdom 25,0 30.0 10,0 20,0 '
Netherlands T.7 25,1 0.0 0.0
Sweden 10.5 10.5
Switzerland 22,6 32.3
Total 28.3 41.8 18.5 ¢/ 33.5 ¢/ 13.9 of 27.8 ¢/ 14.0 23.3
(In absolute figures) (177) (261) (43) s (1) (5) (10) (6) (120,

Sources:

Brazilg: The listing of German parent companies from the Institut fdr Ibercamerika Kunde, Hamburg, 1979 "Beteiligung deutscher Unternehmen

in der brasilianischen Wirtschaft®, The list of French firms has been published by the Brazilian-French Chambers of Commerce, 1979.

Mexico: List of Mexican firms with foreign capital registered by the Comisidn Nacional de Inversiones Extranjeras y Tranaferencia de
Tecnologia up to end of 1978,

Peru: List of parent companies with direct investments registered between 1974 and 1978, provided by CONITE.

Venezuela: DParent companies registered by the Superintendencia de Inversiones Extranjeras up to end of 1978.

:/ Not listed as subsidiaries of other companies or holdings in the repertories utilized. o
*#/ KFumber of employees. %'Ei
3/ In Brazil reasonably exhaustive information on parent companies was obtained only for German and French companies, t:?;
2/ Peru: information covers only German, French and United Kingdom parent companies, Venezuela: only German, French and Dutch companies <
{the other home countries are not significant because of the amall number of firme registered or whose size was possible to determine), by
E/ Totals include parent companies of other European origins with a small number of firms registered or with identified size,
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Table
Small and medium Furopean firms with licensing agreements in Brazil,
Mexico, Peru and Venezuela
Percentage number of independent j/ small and medium firms with up
to 500 and 1,000 employees, in respect of total number of firms of
the same origin with information available on their sige, classified
according to their size, country of origin and recipient country
Recipient ] .
gountries Brazil . Mexico : Peru a/ Venezuela_é/
Countxy ol hld e e/ > e *h
of origin <'soo—/ 1006 1< 5007 {1000 ¢ 500™ |e1006™ |<500% |<10062
Germany, Fed. Rep. 34.2 44.7 22.0 32.5 28.6 35.7 9.1 27.3
France 27.3 27.3 37.5 43.8 . 83.3 83.3 28.6 42.9
United Kingdom 17.6 29.4 24.6 30.4 0.0 20.0
| Netherlands 25.0 | 25.0 40.0 | 45.0
Ttaly .. 33.3 | 33.3 .| 39.4 | 63.6- ;
Sweden 33.3 33.3 11.1 16.6 33.3 33.3
Switzerland 25.0 50.0 34.9 44.2 _
Total b/ 30.0 37.8 20.3. 26.9 29.2 35.4 13.5 27.0
(In absolute : : . _ ‘ :
. figures). (27). | (34): (133)- | (176). (19) (23) . (5) (10) -
Sources:
Bragzil: Instituto Nacional da Propriedade Industrial (IvPI). Technology contracts
approved in 1978 (excluded technical services agreements).
MExice: Lists of contracts registered in the Comisién General Nacional de Inversiones
Extranjeras y Transferencia de Tecnologfa, as to end 1978.
Peru: List of licensors with technology contracts registered during the period

Venezuela: Superintendencia de Inversiones Extranjeras, Contracts registered between 1977
and 1979.

:/ Not listed as subgidiaries of other companies or holdings in the repertories utilized.

%/ Number of employees.

3/ Peru: . Information covers contracts of German, French, United Kingdom and Swedish

companiee. Venezuela: German and French contracts (the other countries of origin have not

gignificant number of contracts or the size of the respective licensors was impossible to

determ;ne).

B/ The totals include firms belonging to other European countries, with a small number
of firms registered as licensors of whose size was identified.
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Chapter II

TACTORS INFLUENCING THE TRANSIZR OF TECHNOLOGY
THERCUGH SIHIALL AND IIEDIWI FIFMS

25. The present international scene is characterized by a number of significant
transformations which have talzen place during the 1970s. The rapid growth of foreign
investments, the expansion of transnational corporations, the development of new
forms of productive collaboration across frontiers, the narrouing of the
techneclogical gzap between United States of America and the other industrial countries
and the emergence of a new group of developing couniries - the new industrialized
countries - have given rise, among other factors, to an increasing level of economic
interdependence. The traditional trade pattern is being replaced by new trends in the
international division of labour and a process of redeployment of industrizl
activities; at the same time, the economies of developed countries have suffered a
geries of setbacks leading to a slower overall growth and recessionary pressures and
having serious internmational implications.

26, It is in this context that new circumstances are having a direct or indirect
effect on the international mobilization of small and medium firms, particularly
in respect of their operations in developing countries. lost of the new
circumstances do not affect smaller firms exclusively, but several could be
influencing their situation specifically. :

27. The emergence of small and medium enterprises on the scene of internmational
investments and technology transfers can be explained by several factors grouped

under three main headings: (a) the internationalization of the world econcmy;

(v) structural changes in developed countries; and (c¢) changes in developing countries..

L., The ‘nterma‘tionalizaiion of the world economy

1. The consniidation of an internmational in“rastructure encouragine
international business transactions

28. The spectacular development of the transport and communications systems, the
increasing diffusion of gpecialized information throughout the world, the expansion
of world trade, and the diversification of firms and organizations specialized in the
supply of services of great importance for internmational investment operations, such
as trading companies, banks and insurance companies, engineering firms, etc.,gj/ have
created a stimulating enviromment for more and more firms. The "shrinkage" and
higher transparency of the international economic space and the availability of service:
which smaller firms could not provide for themselves are of fundamental importance

in the foreign expansion of these companies. Besides, an increasing number of small
and medium-sized firms have been accumulating significant experience through export
activities, as was noted in the preceding chapter. Such backeround is not only an
important step in the process of intermationalization of smaller firms, but also a
possible factor for success in foreign ventures.30/

22/ Since the early 1970s, the share cf commercial activities and services in the
stock of foreign investments abroad of the large industrialized countries has
significantly increased. See (ECD, Comité de 1'investissement intermational et des
entreprises muliinationales, Tendances récentes des investissements directs
internationaux (notes du secrétariat), mimeo, Paris, 13 Pebruary 19€0.

30/ See Buckley et al., on. cit. -
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2. Tre competltive advantages of many small ard medium firms

29. The complex fabric of inter-~firm relations tends to obscure the fact that, despite
the existence of small and medium firms struseling for survival in subordinated or
marginal situations, there are many highly efficient smaller firms enjoying positions

-0f leadership in their respective sectors and competing with larger companies on the

basis of technological advantage and specialization stratezies. Hundreds of examples
of successful small firms could be found in the capital goods sector - especially in
the production of special equipment and non-standardized goods - as well as in the
chemical industry. Ilany of these firms, thanizs to the positions they enjoy in theixr
markets, could be qualified zs "differentiated oligopolies". TFor such firms, once a
certain level of expansion has been reached, the possibilities for continued growth
and preservation of their positions are more and more linked to the conquest of
external markeits, which are frequently available for the high quality, "unique"
vproducts in which they specialize. This aspect is dealt with in subsequent
chapters.j;/

3. Ike increasirg attractiveness of the marke’s of cerfain developing nouniries

30, During the period 1973-1973, the rate of growth of foreign investment in

‘developing countries has exceeded that in developed countries.ig/ Small enterprises
may have been attracted just as much as transnational corporations by the '
opportunities offered by some of the more advanced developing countries, as the data
presented in chapter I suzgest. Such countries have placed emphasis on the
development of a large and diversified industrial base with increasing levels of
gpecialization, which offers international market opportunities for the smaller firms
to exploit. Moreover, the import substitution policies introduced in most newly
industrialized developing countries to protect the take-off of their own industries
are creating classical incentives to inwvest, specially for those smaller fixrms that
are serving those markets through exports.

4« The incitemert by trensrational corporations

31. The continuous expansion of transnational corporations and their talent for
adopting new ways of maximizing profits and minimizing risks probably explains in

part the international mobilization of small and medium firms. In fact, many small
firms are linked to large transnationals in their home countries in "contract markets",

;ag suppliers of specialized products or services. In such cases, small and medium

firms may be incited or compelled by their large clients to follow them overseas, in
order to assure the supply of goods or services that meet with certain technical and
quality standards.34/

31/ On the presence of specialized smaller firms among those with exverience in
international expansion, see Buckley et al., op., cit., A.,D, Little Inc., Technolosry
transfer to Latin America from small and medium sized U,S. firms; broadenine the

channels (Report of a study for the Department of State, United States, 1973),
‘Steinmann et al., op. cit., llinistére de 1'Industrie, (France), op. cit.

32/ See CECD, ov. cit., ». 13, UNIDO, Industrial redeplovment in Sweden:

Prospects and obstacles, UNIDQ/ICIS 54 (Vienna, 1978).

See for example the concerns of the French government in Ministére de
1! Tndustrie, op. cit.

ég/ Tor the case of Volkswagen in Brazil and how smaller subcontracting companies
of the Federal Republic of Germany were made to follow it, see E. Springmann,
"Burope's medium-sized industrial companies as partners in Latin America's industrial
development". Paper presented to the Latin American-European Business Co-operation
Symposium, lMontreux, 22 November 1979.
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32. The following gections digcuss the implications of factors more specifically
pertaining to the economies of developed and developing countries.

B. Strictural changes in develoned countries

1. Slower arovith

33. During the past decade, slower rates of growth, greater levels of competition and
increasing efforts for improving prcductivity through rationalization and technological
innovation have characterized the evolution of the industrial sectors in developed
countries. ’

34. Such trends, and the resulting higher econcmic concentration, tend %o affect small
and medium enterprises in the first place. Yet the impact may vary according to the
different types of small and medium enterprises. On the one hand, the successful firms
with high-quality products and a significant market position will be primarily affected
by the stagnation of local demand and the pressures of international competition; they
will be impelled to expand internationally in order to assure their survival in the
long Tun, On the other hand, the smaller firms in structurzlly weak sectors - for
example, textiles and clothing - face the additional chalilenze of imports from a number
of "new industrial countries", having competitive advantages deriving from their
significantly lower labour costs. The process of the intermational redeployment to
these countries of certain stages of highly labour-intensive production was initiated
by the largest firms, which in this way have increased their competitive advantage and
the trend to higher concentration in the home countries. In these circumstances,
small and medium-sized {irms mal be compelled to adopt similar business strategies in
order to avoid further setbacks and to preserve their market positions.

2. Higher labour costs

35. The problem of higher labour costs in developed countries has grown in
importance in the present climate of slow growth and increasing international
competition. However, this problem had already emerged at the start of the 1970s
with the changes occurring in the exchange rates of some countries’d/ and the increase
in the wage levels. This factor obviously affects primarily the labour-intensive
activities and, in particular, those sectors exposed to the competition of imports
from developing countries. There are reasons to think that the rising labour costs
are affecting more seriously the smaller firms: first, such firms represent a high
proportion of the firms engaged in labour-intensive industries; second, they tend to
use less capital-intensive technology than do larger firms in the same branches. Not
surprisingly, therefore, lower labour ccsts available in other countries are an
inereasingly important factor in the decisions of smaller firms to invest abroad.

For example, a study revealed that 425 of the Swiss smaller firms interested in
redeploying activities to developing countries mentioned the greater use of cheap
labour amcng the reasons to move abroad.jj/ Such factors seem to be particularly

35/ For the case of the clothing industry in the Federal Republic of Germany, see
V. Schwarting, "Strategies for survival: the example of the clothing industry',
Inter-eccnomics, January, February 1979, p. 15 et secg.

36/ With the introduction of floating rates, the competitiveness of products of
countries with strong currencies tended to diminish.

37/ See UNIDO, Industrial redeployment tendencies and ovportunities in
Switzerland, op. cit. Lower labour costs were ranked as the third reason for
redeployment by the firms surveyed, after "easier access to the market" and
"revaluation of the Swiss franc". A sinilar pattern was found in large enterprises.
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decigive in the textile, clothing and footwear industries, The same trend has been
observed among the Belgian firms of the less capital-intensive branches (typically

smaller) which had experience of or plans for investment in developing countries§§/
and, to a lesser extent - but very important in the case of the clothing industry -
among small and medium firms in the Federal Republic of Germany.39/

-

3. ther trends in the labour market

o

A Ak U D S A B Al A O A T O &N e

36. Demographic trends suggest a diminishing supply of labour in many developed
countries by the end of the 1990s. In some Buropean countries, the growth of
employment as a result of post-war expansion required the "importation" of workers, so
that several industrial branches - particularly the labour-intensive ones - became
employers of a higher share of immigrant workers. Rapid technological development.

and low overall growth in recent times have lessened concern at the shortage of labour,
and brought to the fore in contrast the problem of unemployment. However, the prospect
of a future shortage of labour, illustrated by the experience of certain countries

such as Switzerland after the restrictions imposed on immigration in the early 1970s,
has led to a renewed interest in the redeployment of production to overseas markets,
particularly to those offering an abundant supply of lavour. The case of Switzerland
suggests that this factor has significantly influenced the decisions of companies to
invest abroad, particularly in the case of small and medium firms.gg/

-

4. Rising row material costs

37. In the wake of the crisis caused by the dramatic evolution of the oil market, the
need to ensure access to raw materials has been more keenly felt and has become a
factor of general importance in stimulating the foreign investments of a growing number
of developed countries. This motivation seems to be present also in the case of small
and medium firms,41/

8/ See UNIDO, Industrial redeployment tendencies and ownortunities in Beleium,
(UNIDO/ICIS 131, Vienna, 1979).

39/ See Halbach, on. cit., and Springmann, op. cit.

40/ Detailed research on business strategies with respect to the shortage of labour
reveals that this factor has been particularly decisive in the case of smaller firms.
Vhile only 1C% of TNCs indicated the "shortage of labour in Switzerland" and another
5% mentioned the "availability of abundant labour supply'" as reasons to invest abroad,
enterprises defined as "non transnationals" put more weight on the same factors
(20% and 13% respectively). See C. Jeanrenaud, D. lMaillat and J. Widner,

Le comportement de l'entrevreneur face & la pénurie de la main d'oceuvre (Université
de Neuchatel, 1979). Similar results were obtained in another survey for UNIDO,
Industrial redeployment tendencies and omportunities in Switzerland, op. cit.

41/ 10% of the Swedish firms interested in redeploying activities abroad
indicated the "access to raw materials" as the major factor; see UNIDO,
Industrial redeployment in Sweden, op. cit. The same factor was mentioned by
15.5% of firms in the Federal Republic of Germany with redeployment experience
and 38.5% of those with redeployment plans; see Halbach, op. cit. TFor Belgian
firms see UNIDO, Industrial redeployment tendencies and oomortunities in Belgium,
on. cit.
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5. Government intervention

28, During the last decade, the process of corporate expansion in the economies of
developed market-economy countries has created the need for increasing govermment
intervention. Some of the measures taliten by governments, although intended primarily
to control the action and impact of large enterprises, may have indirectly placed
heavier hurdens on small and medium enterprises. The following may be mentioned:

(a) Environment protection measures: the heavy costs of complying with governmental
requirements seem to have created a new incentive for investing abroad, particularly
in developing countries.gg/ (b) Labour legislation: the increasing trend of
encouraging workers' participation and other aspects of social legislation in
developed countries may imply a series of adjustments in business organization for
which smaller firms are not always well ecquipped, owing to their family structure and
inadequate administrative structure. Develoning countries may be perceived as safer
enviromments by such firms. '

39. Cn the other hand, the concern of goverrments of developed countries about the
impact of the economic crisis on small and medium-sized firms has motivated the
granting of certain fiscal and financial advantages. Several govermment agencies have
also declared the need %to help smaller firms to expand into foreign markets,
particularly to those of developing countries where they are deemed to enjoy certain
competitive advantages.gj/ In this way, new mechanisms have been adopted to encourage
the transfer of technology and foreign investments by such firms. Chapter V below
describes briefly the main incentives and advantages granted by developed countries
which may have played a part in encouraging smaller firms to develop their operations
abread.

C. Changes in developing countries

40, Since the early 1970s the economies of a number of developing countries have
progressed in a dynamic manner that contrasts with the troubled situation of most
developed countries. Such developing countries have thus become an attractive
location for industrial actiwvities,

41. Throughout the 1970s, the semi-industrialized developing countries experienced
rates of growth which were double those of industrialized countries.44/ According
to current forecasts, this tendency will persist for at least another decade;45/
moreover, the less advanced developingz countries should grow at a faster rate than
the developed countries.

42, Many developing countries offer to companies of the industrialized nations an
abundant supply of cheap labour, sources of raw materials, lower energy costs and an

42/ 9% of +the firms in the Federal Republic of Germany with redeployment
activities in developing countries and 12.0% of those planning to do the same indicate
such measures among the reasons for investing in developing countries. See Halbach,
on, cit.

éﬁ/ On the advantages of an increasing intermational involvement of cmaller firms,
see A.D. Little, op. cit. and llinist2re de 1'Industrie (France), ov. cit. About 2C5%
of Federal Republic firms included in the IO Institute survey with investmenic in
developing countries indicated the hcme country incentives as cne of the motivations.
See Halbach, op, cit.

44/ While the rate of growth in middle-income develcping countries in the neriod
1970=1977 was 6.1%, that of industrialized countries was cnly 3.1%. See orld Bank,
~orid Develonment Remor+, 1979. .

45/ In fact, according to the ilorld Bank forecasts, the average growth rates uill
B . . - 1 s ’ . » - . .

be 6.39 for middle-income developing countries ard 4.97 for industrialized countries in
the period 1980-1990. Under *he hytvcthesis of slower grcwth, *the rates would te 4.9%

and 3.5% respectively (ibid.).
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improving physical and productive infrastructure. It is, however, in the rapidly
growing markets of the semi-industrialized developing countries that the main location
advantages seem to be found, particularly for the small and medium enterprises entering
the field of transfer of technology for the first time.

43. Such countries are characterized by an increasing diversification of their
industrial structure,46/ and the objective of achieving a more specialized and
sophisticated productive pattern, stronger vertical and horizontal linkages and

greater levels of technical and managerial skills. In this context, the
indugtrialization process is revealing the existence of a number of segments or
"niches" which are not adequately served by the existing economic actors, in particular
Ty transnational corporations dedicated to the development of the heavy industries and
the exploitation of the markets of durable consumer goods. lioreover, many developing
countries have expressed concern about the small contribution of their import
substitution strategy to the solution of structural problems, in particular the problem
of unemployment. Accordingly, more emphasis is placed on the use of labour-intensive
techniques and the modernization of local small and medium-sized enterprises. The
capital goods sector and metal-working industries in general are given priority in
many such countries, together with export-oriented industries. Some of the new markets,
opportunities and priorities thus established can be matched with the middle-sized
‘industries of most developed countries, where the smaller firms are located.

44. Furthermore, in the more advanced developing countries there is a significant
sector of nationally-owned enterprises which have matured during the earlier phases of
the import-subgtitution periocd and which participate in a diversified range of
activities. Domestic companies zre in general to be found in traditional branches such
as textiles and food, but they are also active in the manufacture of machinery and
equipment, electronics, and chemicals. The presence of a class of local entrepreneurs
in many of the sectors where the small and medium firms of developed countries have
concentrated their activities constitutes another significant attraction for the
transfer of technology to the more advancel developing countries.

45. Finally, many developing countries have modernized their institutional frameworks
through laws and mechanisms for encouraging industrial development and the import of
foreign productive resources. Some of the countries which in the early 1970s imposed
strict controls on the inflow of foreign investments are now adopting more flexible
criteria for the evaluation, selection and negotiation of technology. Without
abandoning the principle of governmental intervention, more emphasis is put on new ways
of selectively attracting foreign companies. These trends are discussed in more detail
in chapter V.

46, It is thus obvious that the degree of industrialization, the improved
institutional and physical infrastructure and the consolidation of a domestic
entrepreneurial class in a number of developing countries are important factors malking
for complementarity between such countries and many small and medium-sized enterprises
of developed countries. An important question remains, however, concerning the
prospects of the least developed countries for beneliting from the co-operation of such
firms, In view of the structural limitations and decision-making problems which beset
small firms that engage in internmational operations (which are discussed in chapter III),
there seems to be no alternative here for the near future to bridging the gap throuzh
international co-operation in order to provide the elements which market forces

fail to sunrly.

46/ The share of the industrial sector in the productive structure of middle-income
developing countries increased from 329 in 1960 to 37% in 1977. TFor low incone
countries the same percentages were 17% and 24%, resyectively (ibid.).
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Chapter III
THE TECHNCLOGY IRANSFZR PROCESS AND ZMALL AND MEIITM FIRMS

A. Characteristics of the small and medium firms

47. The modern study of internmational investment and the technology transfer
process has focused on the corporate characteristics of transnational ccrporations,
their organizational structures and business strategies. In consequence, the
analysis of the special features of small and medium firms as '"non-transnational”
actors has suffered from a tendency to regard such firms as residual categories.
The notion of "smaller international corporations" has occasionally appeared in
the literature QZ/ but in a very general mamner and ornly in the light of the
transnationals' phenomenon. Qg/

48, Given the present definitional vacuum, and notwithstanding the risk of
generalizing in this field, it is necessary to try to identify certain basic
characterigtics of small- and medium-sized firms that affect the modalities,
motivations and strategies for the transfer of technology to developing countries.
In this connection, the following specific features can be identified as being in
ganeral typical of small- and medium-siged enterprises:

(a) They are managed by their owners, who are often family members;v
the decision-making system is highly flexible, informal and dependent on
the perscnal drive of one or two executives;

(b) They are devoted to a narrow range of activities (prcducts or
services) on the basis of very limited capacities and resources,
i.e, specialized know-how, equity and borrowing capacity;

(¢) They have a simple and relatively unsophisticated management
structure and apply a limited range of administrative procedures; their
productive knowledge is often embodied in the managers and technicians
rather than formalized in blueprints, manuals and designs;

QZ/ See, for example, J. Stopford and L. Wells, Managing the multinational
cnterprise (Basic Books, New York, 1972), and J. Temlinson, The joint venture
trocess in international business: India and Pekistan (MIT Press, Cambridge, 1970).

ég/ On the cother hand, the infcrmaticn on smaller ccmpanies operating
within the national sconcmies is of little value not only Tecause no attention
is given to intermational cperations, with the possible exception of experts,
tut because the categories used to define small and nedium firms are cdependent
on the formal-legal criteria applicable for domestic activities. 4is will be
seen in chapter V, the very few ccncepts sc far stemming fron govermment
experience in stimulating investments abroad by smaller fims are still <+oo
vague and impressionistic, and in general cover all types of "nen larga"
transnaticnal ccrporaticns.
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(4) They have a low tolerance for risk and are particularly
sensitive to changes in the socic-economic context as well as to the
impact of barriers and incentives deriving from the economic and
institutional system;

(e) Very often they are new-comers to the sector 49/ and are
relatively inexperienced and unprepared for international business;

(f) They are not in general market leaders, although they may
enjoy a dominant position in a very specialized segment of a particular
market - very often in a subcontracting context.

49. It is in the light of such corporate characteristics that the particular
patterns of international behavicur of smaller firms can be explored.

B, Motivations for the technology transfer

50, The preceding chapter discussed the main factors and forces underlying the
process of direct investment abroad and export of technolocgy by small and
medium enterprises. Such analysis should be complemcnted by a discussion of
the specific motivations of fims engaging in international operations.

51. There is no reason to assume that the basic purposes of small and medium
firms for going abroad are substantially diffcerent from those of transnational
corporations. The pressures of competition in both domestic and foreign markets
are just as strong on smaller companies as they are on the transnationals. TFor
those firms engaged in exports the threat of protectionism in third countries
is'an important reason for establishing production facilities abroad. The need
to assurc a stable supply of raw materials, the advantage of lower labour costs
in foreign locations, the opportunity of capitalizing on an innovative advantage
and the will to diversify risks may be also present in the package of motivations
of small and mediun firms. 50/

52. It is nonetheless possible that a comparative analysis of the motivations
and purposes of companies of different sizes investing and licensing abroad
would reveal certain differential patterns. The objcctive of broadening their
narket could be particularly crucial for small and medium firms suffering from
the pressgures of concentration in their domestic economies and lacking the
capacity for product diversification possessed by most large firms. Similarly,
for many highly specialized smaller firms in modern sectors, whcse products are
namufactured in accordance with the specifications of pariticular buyers, the
decline of local demand in the home country and the technical difficulties
involved in exporting such gocds may leave them no alternative but to develop
other markets in other countries and to establish facilities there. In the
case of other specialized firms, the export trade has comc to represent a
significant part of their total sales and the combination of protectionist and
competitive forces may create stronger motivations for investing abroad.

49/ In the sense that the failure rate is higher in the case of small
business, there is in fact a high turnover of such firms. See J, Steindl,
Small and Big Business (Oxford, Blackwell, 1945), p.S8.

29/ See the series of UNIIO papers cited in the preceding chapter, and
also Buckley et al., op. cit., A.D. Little, cp. cit., Janrenaud et al., op. cit.,
V. Schwarting, op. cit.
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53. it the sace time, the objective of ovtaining lower labour ccsts in
foreign locations could be a stronger metivation for smaller firms, which tend
to be more present in most labour-intensive industrices, than for transnaticral

corperations.

54, fpart from such motivations, which are influcnced by sectoral factors,
other plausible reasons for nmoving abroad, of a clcarcr size-specirfic nature,
can be identified. There is one important distinctive feature in the way that
smaller firmms try to capitalize on their innovative advantages through
transfer of technology transactions. Such firms, although highly innovative
in several sectors, normally lack sufficient resources and organization %o
protect their advantages through the intcrnational patent system or to expleit
the innovation directly. Their ccmpetitive edge cammot be easily maintained
for a long time through permanent research and development efforts and the
utilization of the internatiocnal patent system. It follows that they nay be
willing to transfer their technology at an earlicr stage, moving ahead of the
comnpetition of larger competitors. Ql/

55. JAnother type of motivation, which may weigh more heavily in the case of
small and medium firms, is the desire to spread risks as a result of changing
social and political circumstances in the home country. The concern engendered
vy the growth of soccial policies or by increasing governmental intervention in.
nany fields - e.g. price controls and enviromment protection legislation - may
represent, in addition to market forces, a2 major incentive to move abroad for
enterprises that hitherto have kept all their cggs in one basket.

56. Finally, small and medium firms may be nore sensitive to programmes and
neasures adcpted by govemments to encourage invesitments abrcad. The direct
support provided by home goverrments and by host governments in the form of
incentives may be a way of creating the confidence and providing the rescurces
normally lacking in smaller firms. This subject is dealt with further in
chapter V,

C. Origin of the initiative

57. Cne important aspect of the transfer of technology by small and medium firms,
which has practical implications, is that of the initiating forces leading to

the decision to move abroad. The plamning of international business is not a
characteristic of such firms, which have neither time nor resources for
permancently scrutinizing foreign opportunities and developing leong-term

expansicn plans, Thus, in the case of smaller firms it is possible that extermal
rather than intermal incentives play a decisive rcle. The external forces can
take a number of ferms:

1. Govermmental initiatives

58. As mentioned earlier, the programnes of homc governmments for actively
encouraging investments abroad may have a strong impact on small- an’ medium-sized
enterprises; also campaigns launched by potential recipient ccuntries fto attract
direct investments from other countries could have similar effects. 22/

21/ See J. Sweeney, "L small company enters the European market", in
Harvard Business Review, Sept.-Oct. 1970, p.1l27.

52/ See Steirmann, et al., op. cit., D.S.
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2. Ernpogals by cther firms

5. In view of the usual conservatism cof smaller firms with regard to
international business, it is possible that decisions to invest or transfer
technology abroad will be triggered by requests or invitations of other firms.

Cne case would be that of large firms established abroad that need the
subcontracting co-operation of the same smaller firms with which they cperate in
the home country. . Another case could be that of importers or distributcrs abroad
who draw the attention of exporting small- and medium-sized firms to an interesting
opportunity or a competitive threat arising in the local market. Finally, smaller
fimms may be trailing other firms of the same nationality and size which have
successfully established themselves abroad earlier or which need the former's
co-operation, for example, in crder to broaden their product line once the

initial market is developed.

D. The selection of the host country

60. A crucial aspect of the transfer of technology to developing countries by
small and medium enterprises is the way in which the decision to invest or to
export technclogy to a particular country originates.

61. The sketchy evidence about the direction of the flows of investment and
technology of smaller firms presented in chapter I suggests that these firms tend
to initiate their foreign expansion in other industrialized countries, although
more recently the markets of semi-industrialized and more advanced developing
countries have become increasingly attractive to such firms. However, one of the
main ccmparative advantages of developing countries which could be considered of
special interest for smaller firms - namely, lower labour costs — does not seem
to have played a decisive role in orienting the flows to such countries. The
exceptions are the South-East Asian developing economies, which have become
desirable locations for many enterprises, particularly, but not only, for small
and medium Japanese firms. In broad terms, decisions to move to a particular
country are primezrily influenced by the main motivation of smaller firms:
broadening their markets. .

€2. The empirical analysis of the reasons behind the location decisions of small
and medium enterprises should also take into account their business characteristics
-as outlined above, and in particular their limited range of activities, shortage
of resources, personalized management, high risk sensitivity and lack of experience,

63. The fact that smaller enterprises usually operate with a limited range cf
preducts and know-how ftends to limit the range of possible locations abroad. ié/
Moreover, in view of the limited resources, individualistic management style and
risk aversion c¢f these firms, there will be a tendency to move to countries where
the business environment and the industrial structures are similar to those of

the home econcmies. In this sense, scme of the more advanced developing countries

53/ See Steinmann et al., op. cit., p.9.
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of Latin America and Scuth~East Asia have come to be viewed as offering
favourable economic ccnditions for the collaboration of medium-sized firms of
developed ccuntries, whose specialized know-how and ability to operate in small
markets are well suited to the increasins diversification and developing
infrastructure of the industrial patterns of the recipient countries. A4gain,
the shortage of management and cther human resources, as well as the influence
of the cultural patterns of the country of origin, may orient location decisicns
tc countries where certain elements c¢f the home culture are present. In this
respect, smaller firms of the Pederal Republic of Germany operating in Brazil,
French fimms in several African countries, and Japanese firms in South~East Asia
are probably motivated by such cultural relationships arising from earlier
immigration, political links, or similar living styles.

64. PFinally, in view cf the importance of exogenous driving forces in the
decision prccess of small and mediwm firms, it is quite probable that the efforts
of the home countries, as well as those of specific host countries, to attract
foreign investors to certain areas are a major factor in the decision process.
Frequently the incentives of governments - for example, the efforts within the
BEuropean Econcmic Community, French prograrmes to encourage business ventures in
Africa, or the campaigns conducted by Brazil, Singapore and other developing
countries offering advantages and facilities to investors frcm developed
countries -~ will stand in place of the internal process of screening and
evaluation of alternative sites. This last characteristic cculd be an important
vractical consideration in evaluating the pcotential role of smaller enterprises
in the transfer of technology to the least develcped countries.

E. The transfer cf technology mechanisms

65. The process of transfer of productive resources through business transactions
is currently characterized by a high degree of technical complexity and diversity
of forms and organizational structures. Thig is attributable to the combined
effect of the activities of transnational ccrpcorations, seeking rnew patterns of
management control and geographical and product diversification, and of the
policies and regulaticns of home and host governments trying to promote or control
the performance of the transnationals. As a result, institutions and technigues

‘are adapted to a number of chamnnels for the transfer of technolcgy which have rot

taken into account the participation of actors cther than the transnational
corporations.

66. The well-known basic mechanisms for the transfer of technology are founded

cn external or nmarket transactions between independent firms, or on intermal or
intra-firm transactions through foreign investment. Technology can be “transferred
separately or in a package form together with other resources, as in the case of
nost intra-firm transactiocns.

€7. An important consequence of the existence of several transfer mcdes is

the different effect that each such chamel may have on the extent and form of
the technology transmitted: the control, the price, and the distribution of
benefits of the transacticns. From the viewpoint of the firm, each mcde may
invelve different costs in terms of negotiation, admirnistration, enforcement

and risk. Zach channel may involve different preccnditiors and reguirements and
inply different commitments and efforts on the part of the participating firms.
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68. In view of the limitaticns which encumber the snaller firms, it is possible
that not all the transfer of technology channels are equally suitable for then.
Such firms could find some types of operation very difficult or impossible to

carry out.

69. It is generally assumed that foreign direct investments are easier for
larger firms. The establishment of subsidiaries or joint ventures abrcad are
capital-intensive and management-intensive operations involvint not only
financial resources but also the time and skill to plan, evaluate and manage
foreign projects on a permanent basis. In fact, sone empirical evidence
indicates that the propensity to invest abroad is strongly influenced by
corporate size and that, depending on sectors, there is generally a "threshold
level" for engaging in such operations. 2&/

70. 7Yet apart from such broad considerations, most small and mediun firms
engaging in the transfer of technology will be in a position to take into
account all possible alternatives on the basis of a combination of different
factors, including on the one hand internal aspects such as the human Tesources
available, the financial situation, the nature of the technology to be
transmitted, the degree of risk that the firms are willing to take, the returns
expected, the previous experience of the firms; and on the other hand, external
aspects such as the nature of the project, the prospects of obtaining
complenentary co-operation, the govermmental policies in the home and recipient
countries, and the characteristics and requirements of the recipient parties.

Tl. With respect to the technology transfer process, the existing literature

on organizational forms has not dealt with the specific situation of small and
medium firms, PFurther basic research in this field should try to identify the
specific corporate characteristics of such fims influencing the selection of
particular mechanisms of technology transfer and the relative costs and benefits
of each form. Certain characteristics cf smaller enterprises seem to be
particularly relevant in this respect, a point which is discussed in the following

‘paragraphs.

72. 3Because of the larger financial commitments and higher risks invelved in
the equity forms of technology transfer, it could be expected that smaller
firms would prefer to take less costly routes, such as licensing and technical
assistance contracts. However, small and medium firms may not always have
sufficient flexibility to adopt such forms. The need to maintain control over,
and to prevent the diffusion of, their very specific and unique know-how - which
is typical of many smaller firms - may preclude the less secure contractual
mechanisns and orient the choice to the intra-firms approach, which in addition
offers higher returns. Moreover, it may be difficult to find a local buyer
with the necessary experience to make use of thec specialized knowledge. A4s a
test of the reliability of technology-supplying small enterprises, which

54/ TFor example, a study on the clothing industiry firms of the
Federal Republic of Germany investing abroad revealed that such threshold level
was in the group of firms with 100-199 employces. See V. Schwarting, op. cit.,
p.15. Also the experience of the Kreditanstalt bank in the Federal Republic of
Germany in financing invesiment abroad suggests that very small firms are not in
general interested in such opportunities (sce chapter V below).

.
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normally do not have international renown, potential recipient parties in host
countries may wish to ensure thc strongest possible commitment ¢f these firms
through equity participation. On the other hand, dospite the weaker commitments
involved in the transfer of technology through contractual mechanisms, such
mechanisns require an effort to formalize the smaller firms' knowledge, often
embodied in the experience of the owners and technicians, which may be difficult
for such fims. Finally, other obstacles to contractual forms may be raised by
goverrment rules and interventions. For example, in several developing countries,
such as Brazil, technology agreements are subject tc more severe requirements and
proceedings than are foreign investment projects. Also, government incentives in
certain home countries may be biased in favour of foreign-investment forms of
technology transfer to developing countries., As is shown in chapter V, certain
agencies promoting the collaboration of nediun-sized firms in developing countries
normally insist on joint venture arrangements implying equity participation.

73. In addition to the classical forms of foreim invesiment and licensing,
another mechanism which seens to be particularly interesting for smaller
enterprises is international subcontracting. Although engineered by transnational
corporaticns, there is scme evidence of the increasing participation of small and
pedium firms in such arrangements, particularly with the purpose of redeploying
labour-intensive activities to lower-cost foreizn locations. 55/ In such cases,

a local firm in the host country is contracted to process raw nmaterials, components
or seni-finished products supplied from the home country, obtained in the
processing country or imported from a third countiry, and to ship the processed
product to the principal - i.e., the small or nedium firm - which takes care of

the commercialization. The decentrzlizaticn of vroduction to foreign factories

can make a decisive contrivution to the survival of centerprises in weak sectors
through the spreading of overhead costs and the filling out of product ranges.
Subcontracting arrangements could be combined witih equity participation - i.c., the
principal investing in the host country's firm - or be limited to import-export
arrangements coupled with technical assistance and the dclivery of specific

product designs.

T4de A final relevant aspect of the transfor of tecimnclogy mechanisms needing
research is the strategy of entry of small and medium firms into developing
countries. In view of the lack of intermational ecxpericence and the risk
gensitivity of these firms, it is reasonablce to cipect a prefercnce for small

steps and a gradual engagenent, A slow pace of penetration - i.e., through
foreign distributors of exports, sales subsidiaries, licensing contracts, production
subsidiaries - nmay have inportant advantases in terms of learning and risk
nininization.

55/ See, for the case >f Switzerland, Jeanrenaud et al., 2p. cit., p.30;
for the case of Japan, MITI (1974), cp. c¢it., p.54, for the Federal Republic
of Germany, V. Schwarting, ov. cit., p.15.
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F. Obstacles to the technological co-operation of small
and medium-sized firms in developing countries

75. The preceding discussion on the main compcnents of the process of technslogy
transfer by small and medium firms has indirectly served to suggest the main
constraints encountered by such firms. Suck constraints may derive from intra-
firm limitations cr extermal, envirormental factors related to conditions in the
home and the recipient countries.

76. A recent report on present trends of industrial redeployment to developing
countries suggests that the main obstacles faced by smaller enterprises are

related to two corporate limitations - namely, lack of relevant information and
lack of finance - and a set of host country constraints, nemaly, lack of skilled
workers, low productivity of labour, socio-political conditions, import restrictions
and supply problems, §§/ In part, these obstacles are characteristic cf the
typical redeployment operation ~ also dealt with in the above-mentioned study -
that hag the purpose of re-exporting to the hcme country or other countries.
According to another report on the experience and trends of small and medium

Tnited States firms with regard to the transfer of technology to Iatin America, il/
the main problem has been the lack of information, tut the declared concerns also
indicated as major constraints the lack of market size and structure, along with

a low level of consumer sophistication; political risks and instability;
bureaucratic obstacles; legal constraints; and the problem of finding a suitable
partner.

77T« Further research through case studies of the main types of smaller firms
engaged in transfer of technology to developing countries should clarify the
impressionistic information available at present of the specific obstacles faced
by these firms. The research should be addressed to the three interrelated

areas of finance, management and information. It should be borne in mind that
the fundamental obstacle facing such firms is lack of knowledge. Knowledge for
identifying and evaluating opportunities, for screening and managing the

risks in unknown areas, for working within the limits of legal and administrative
restrictions, for cvercoming the difficulties of communication with foreign
parties, for organizing and negotiating the transfer of technology.

56/ See UNILO, Structural changes in industry (UNITO/ICIS/136), p.123.
57/ 4.D. Little, op. cit., p.29.

'Il
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Chanter IV

THE IIMPACT O AN SXPANDED PARTICIPATION COF SIIALL AND !EDIUN ENTERPRISES
IN THE TRANSFER OF TECHNOLOGY TO DEVELOPING COUNTRIES: MAIN ISSUES

8. The nostulation of smaller enterprises as a new alternative channel for the
transfer of technology to developing countries is based on the assumption that such
enterprises may offer a number of advantages in comparison with transnational
corporations. The main advantages of the smaller firms are said to be as follows: 58/

(a) Their technolcgies may be in many cases more suited or easier to adant to
the industrial needs of develoning countries; they may utilize more labour-intensive
technology, and even if the technology is capital-intensive and sophisticated, it
tends to be appronriate for smaller-scale omerations.

(b) They are in general more disposed to engage in minority joint ventures than
are the large entervrises; and 1o associate with other smaller firms rather than
with larger firms of developing countries.

(¢) Their bargaining power and management style is likely to be much closer to

_and ccmpatible with those of the majority of developing countries' firms of sicilar

size.

(d) They do not create the problem of great econcmic and nolitical nower
stemming from transnational decision gystems.

(e) The financial conditions related to their particivnation are less likely to
include transfer nricing and other restrictive arrangements.

(f) A move towards smaller enterprises could be at the same time a move towards
diversifying sources of foreign rescurces, and varticularly towards smaller develuved

market-economy countries.

79. In many ways, the advantages seen in smaller entervrises are associated with the
virtues of so-called "anpronriate technology" for developing countries. Apnronriate
technology is a relative concent which in general refers to methods of nrcduction that
match the developing country's circumstances, envircnmental conditions, productive
structure and resource endovment; and which is concerned with the creation of
emnloyment opportunities, the origin of the factors of prcduction and the

distribution of returnc, the degree of demendence on foreign inputs, locational and
~rganizational requisites and other criteria. Against this broad tackground,

smaller enterprices apvear - very much as a result of the disappointment felt with
regard to large iransnational corporations - as an existing but so far under-employad

channel for the tranfer of apvropriate technology.

8/ See, for examnle, UNIDC, 3Structural changes in industiry, on.cit., ».23;
UNIDO, Industry 2C00: new nersvectives, ID/CONF.4/3 (Vienna, 1979), nara.6.5.2.;
A.D. Lit*tle, on.cit., n.18; Ministdre de 1'Industrie (France), om.cit., ».25.
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80. Yet the virtues so claimed for smaller enterprises are far from being
demonstrated., lMost arguments in their favour are besed on "wishful thinking" or on
simplifications of the alternatives suggested by the criticism of the transnaticnal
corporations model, or on rough associations of concepts or extrapolations from the
national economy experiences. It is thus necessary at the outset to found the
analysis of the role and impact of smaller enterprises on some fine distinctions -
30 differentiate - in order to avoid the mistakes initially committed in the
treatment of transnational corporations as a global nhenomenon. There are probably
as many types of smaller firms engaged in international activities as there are
types of transnationals. In addition to the main factors explaining diverse effects
of foreign involvement - for example the sector, the nature of the business, the
characterigtics of the home and host countries, the management strategies - there is
here the problem of assessing the various implications of a vast range of sizes not
clearly delimited. If the cualification of one particular enterprise as a
transnational may be a matter of discussion, the definition of a firm acting
internationally as a "smaller" or non-transnational company may be a still more
difficult problem., For examnle, a'medium-sized" firm could be in many respects

more similar to a transnational cormoration than to a "small" firm.

81. Whatever the methodological difficulties and the impossibility of generalizing,
it is necessary to explore the existence of certain advantages in the transfer of
technology by small and medium enterprises, focusing the analysis on areas in which
differential performance is most apparent. In broad terms, the issues to be
explored concern the tyne and mode of transfer of technology, the impact on the
industrial structures, local integration and trade, and ownership and control
asgpects.

A. Aoprovriate technology transfer

‘82. One of the most important aspects to be explored is the extent to which an
expanded participation of small and medium-sized firms could contribute to a vreate*
availability of nroducts deemed appropriate for developing countries. Transnational
corporations have been criticized for concentrating on the production and marketing
of sophisticated and expensive durable consumer goods, based on modern marketing
techniques and destined for the high-income neople in the developing countries.

83. The question of a possibly greater involvement of smaller foreign investors or
technology licensors in the manufacture of basic-need goods could be settled through
empirical research. In principle, smaller firms tend to be concentrated in certain
sectors that match the general conditions of less develoved countries, i.e.
traditional industries such as textiles, food, leather, and dynamic or modern
preducts such as capital goods and mechanical engineering. The first type of
industry, involving mature technologies, could be of particular interest to less
develonmed countries in their early stages of industrialization; and also for more
advanced develoving economies that need opportunities for diversifying the
industrial structures in the context of small markets. The second tyve of industry
could meet the needs of large intermediate developing countries that need to fill the
gaps created in their oroduction patterns by the rapid development of the heavy
‘industries sector, as well as the needs of less developed countries initiating the
establishment of the physical infrastructure. 59/

59/ See, for example, the experience of several small and medium French firms
with projects in Africa, ranging from water drilling to sub-marine works, in
MOCI (Moniteur du Commerce Inte*natlonal), No. 288/3, Paris, April 1978.
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84. ALt the same time, prcducts offered by smaller firms may have certain drawbacks
which derive from the corporate characteristics of *these firms. In fact, their high
degree of specialization - particularly in the capital gonds sector - may recuire
inputs, or be linked to end-products, which are not always available in develoning
countries. 1!Many of these nroducts have been specially adapted to the demand in
develoned countries and are not necessarily suited to the less soohisticated
consumer preferences or nossibilities in the developing countries. §9/ Besides,
the lower price mass markets may not be to the comparative advantage of small
firms of developed countries. §l/ According to Buckley, a high price/ouality
strategy seems to be most suitable for small foreign investors, because costs of
doing business abroad will be more easily absorbed and returns can be earned frem

a lower volume, which could be crucial in the early stages of overation abroad.

85. On the other hand, it is not impossible that smaller enternrises in
industrialized countries have develoned products approoriate for developing
countries but not nroduced there. The reason could be the lack of interest shown
by transnationals in the diffusion of these products to developing countries, or
simply the lack of knowledge in developing countries about their existence, or
again the lack of motivation (cf. chapter III) on the part of the smaller firms
to undertake the efforts of a technology transfer. In other words, the absence of
internatiocnal information networks, which are usually concentrated on the
circulation of modern technologies, may repress the wider availability of
appronriate products, the manufacture of which is in the kands of smaller
enternrises of developed countries.

B86. A second area of analysis concerns the contribution of smaller enterprises to
the choice of techniques in developing countries.

87. One of the strongest criticisms of the transnational corporations concerns
the intrcduction of highly capital-intensive techniques that are not adapted to
the factor endowments of develcping countries (i.e. abundance of labour and
shortage of capital and skills). Hence, it may be argued that smaller firms are a
tetter instrument of technology transfer, because <they tend to operate with small-
scale and more labour-intensive techniques. 62/

88, Despite the trend in some quarters to prcclaim the absolute advantages of
low~cost, intermediate and small-scale technologies for developing countries, there
is a general recognition of the need to take into account other considerations,
such as economies of scale, export potential, profitability, etc. The lower

60/ liost United States small and medium firms interviewed during the study for
the United States State Department mentioned the fact of their products reouiring
sophisticated and well-developed consumer preferences, which are not yet widespread
enough in latin America, as a primary constraint for the transfer of technology.
See A.D. Little, ov.cit., ».26.

61/ See Buckley et al., ov.cit., pp.ll-12.

62/ See A.S. Bahlla, "Small industry, technology transfer and labor
absorntion", in OECD, Transfer of technology for small industries, (Paris, 1975),

v.107, et seaq.
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investment costs and greater employment immact of small-scale techniques may be
offset by higher production costs, inferior quality, lower nrofitability, etc. In
many cases, there may be no available alternatives to the apvlication of large-scale,
capital-intensive technonlogies. On the other hand, the selection of small-scale
technologies depends on the national priorities and develomment objectives of
developing countries, and in particular on the introduction of employment as a real
objective of the economic policies. 63/

89. Against this background, it is increasingly clear that for many industrial
products there are many alternative technicues available - ranging from traditional,
unmechanized, labour-intensive methcds to sophisticated, automated and large-scale
technologies.

9C. The existence of alternatives raises the possibility of opening un the spectrﬁm
and choosing solutions that are better suited to local conditions. In this context,
there are several reasons to think that smaller enterprises will be more likely
channels for the transfer of small-scale technology.

91. It is true that small and medium enterprises may not be the exclusive sources
of technology adapted to the needs of developing countries, nor the authors of the
most important small-scale developments of such a nature. There are many examnles
of new technologies developed by large corporations which could be considered as
particularly anpropriate to develooning countries. §g/ Begsides, transnational
corporations sometimes adapt the technologies transferred to their subsidiaries in
developing countries to the local conditions, using older or simpler techniques.
Yet, on the whole, and other things being equal, the prospects would seem to be
better for obtaining small-scale and labour-intensive techniques from small firms
than from the large corporations of developed countries. :

92. TFirstly, small and medium enterprises are in general able to work efficiently

in low-gcale operations. They are usually to be found in sectors with a low density
of nhysical capital and low concentration levels. The markets in which they

operate may be relatively large, as in the case of certain traditional industries
where economies of scale are not very significant and where they have developved
efficient low-scale prcduction methcds. On the other hand, smaller firms are also
commonly found in certain narrow, very specialized modern industrial markets, such as
the production of capital goods for which economies of scale are also not relevant.
Here they often enjoy positions of leadership.

93. Thus the advantages of small and medium firms for develcping countries could

be viewed not only in terms of the technology that they possess but also in terms of
their natural inclination to operate in small markets. In contrast with
transnational corporations, which tend to orient their nrojects according to their
absolute size rather than to the rate of the profits expected, smaller firms may be

63/ See CECD Development Centre, Approvriate technology. Problems and promises
(Paris, 1976), p.7.

-

64/ Ibvid., p.37.
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willing to take the omportunities offered by the small markets of developing
countries. 65/ Such advantages, however, are counterbalanced by the organizational
and financial barriers for investing abroad faced by smaller enterprises.

94. The smaller scale, simpler and more labour-intensive technologies transmitted

by small and medium enterprises could also be aporopriate in terms of the capacity

. of absorption and learning of the recipient parties in developing countries. This

t is because of the more flexible organization of smaller firms, and their likely
tendency to undertake projects on a gradual, step-by-sten basis instead of

beginning with highly integrated procduction programmes. Furthermore, the

productivity of labour-intensive techniques increases through "learning by decing". §§/
At the same time, the less automatic equipment being used could be adecuate for the
production of short-run series of several products, as might be the case in the

small markets of developing countries.

95. A third possible advantage of smaller firms concerns the mode of technology
transfer. Although such firms may have certain difficulties and less flexibility
than transnational corporations in choosing among different forms and negotiating
arrangements for the transfer of technology (see chapter III), some of their
characteristics, as well as weaknesses, may be beneficial for develoning countries.
Firstly, small and medium firms may be willing to transfer their technology at an
earlier stage than transnationals. In some cases, this could be so because, as
already noted, smaller firms normally do not have the means for managing a long-term
marketing planning of their technological advantages. In other cases, the weaker
market position of smaller investors may stimulate faster decisions tc penetrate
new markets ahead of transnational corporations. Secondly, the fact that smaller
firmsg lack an integrated transnational production system makes less likely the
imposition of restrictive practices such as tie-in clauses, export prohibitions,
and transfer nricing mechanisms. §1/ Thirdly, smaller firms operating in sectors
such as capital goods may be generally more flexible in the transfer of processes
and production know-how than are the transnationals, which normally tend to limit
the transfer to the designs and product technology. The transmission of software
technicues, including experience, management and organizational forms, which are
often the real bottleneck in developing countries, could be easier through direct

65/ One example is the case of the French medium-sized firm Compresseurs
Bernard (260 employees) which, after analysing the opportunities for producing
compressors in Latin America, decided to move to Peru, in view of the fact that the
larger markets of the region, such as Brazil and Mexico, were already in the hards
of big United States subsidiaries. See H. Drouvot et H. Durdn de la Fuente,
"Activités intermatiocnales de l'entrenrise et politique des états - Le cas des
Compresseurs Bernard au Pérou", Papier de Recherche, 77-03, Centre d'Etudes et de
Recherches Applicuées & la Gestion (Université de Grenoble II, 1977), p.l16.

66/ Smaller firms in certain sectors are used to being in some type of '"contract
market" where they supply specialized prcducts according to clients' specifications.
Such exmerience may be of great value as a source of adaptability to the demands of
develcping countries.

€7/ The study of Buckley et al. on smaller foreign investors of the
Tnited Kingdom revealed that, in general, the firms were unprepared on transfer
pricing and financial policies.
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contacts with the cwners, managers and technicians of smaller firms. §§/ Fourthly,
the lack or limited extent of a research organization at home, as well as the absence
of bureaucratic procedures, may signify in general lower overhead costs for the
transfer onerations of smaller firms. 69/

B. Effects on industrial structure, domestic integration and trade

96. The entry of small and medium firms into the economies of developing countries
could contribute to the creation of more nluralistic and less concentrated markets;
in this sense, they may have positive effects on competition. However, such effects
may vary significantly depending on the existing structure of industries in
recipient countries. For example, in least develoned countries with no firms
operating cn an industrial scale, the entry of a medium-sized foreign firm could
lead to the establishment of barriers to future domestic and existing foreign
competition. In more advanced developing countries, the effects on competition will
be in principle negative if penetration is made through the acquisition of a local
firm. Yet it seems that smaller enterprises nrefer to set up new plants abroad
rather than take over existing companies. zgy”

97. But the addition of a new firm to the local market may not always have
beneficial effects on competition in the case of smaller firms entering as a result
of the appeal and direct subcontracting of large subsidiaries. In such cases, the
effect could be to increase the dominant position of transnational's subsidiaries
and to curtail the possibilities of domestic suppliers. Moreover, smaller firms
may not suffice to foster competition in oligopolistic sectors characteristic of
developing countries, where the creation of countervailing powers against existing
monopolies may require the entry of other larger firms with sufficient economic
strength.

98. OSmall and medium firms may have other diverse effects on the host countries.
Cne important aspect is the degree to which they become integrated in the local
economy. In the first place, it is very likely that, once they are engaged in
foreign onerations, their involvement will be substantially greater than in the

§§/ However, the transmission of capital-intensive technologies, such as in
chemicals and 0il refining, may have lower transfer costs than the labour-intensive
techniques, such as in the production of machinery and eouwipment, due to the larger
‘-management and other human resources involved in the latter. For an empirical
analysis, see D.J. Teece, "Technology transfer by multinational firms: the
resource cost of transferring technological know-how', The Economic Journal, 87,
June 1977, pp.242-261.

69/ However, negotiating technology agreements with smaller companies may
involve additional costs stemming from the lack of flexibility and high risk
percention of inexperienced firms.

70/ See Buckley et al., on.cit., p.10l for the British experience. Information
supplied by the IFC Institute for Economic Research in the Federal Republic of
Germany indicates the same tendency (see Halbach, ov.cit.).
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case of transnationals, which by definition distribute their omerations in several
locations. Subsidiaries of small and medium firms could equal or exceed their
narent companies in terms of sales and number of employees. l;/ Hence a higher
gtability, deeper involvement, and stronger adecuation to the local conditions
could be expected from the projects of smaller firms. lg/ As the president of a
small United States company with a subsidiary in Eurocme put it: 'y answer wvas
that, once committed, we should no more be thinking of ways to back out of Eurone
than of ways to dissolve the parent company". 73/ loreover, the experience of
certain developing countries seems to indicate that, after a certain perind of time,
smaller enterprises from industrialized countries tend to become national,
resigning for example the right to rematriate capital and nrofits. Zﬁ/

99. ©Smaller firms may also constitute suitable partners for the new phases of -
import substitution being nursued by the more advanced develoning countries., In
countries such as Brazil, with most transnational cornorations already there and
few noesibilities for further investments in basic industries, new market
opportunities are being created wvhich smaller firms may promerly exploit,
contributing tc the adequate utilization of the nlantsg! capacity, the immroved
snecialization of local firms, the consolidation cf the backward linkages needed
by heavy industries, and the increasing differentiation of »nroducts and services.

100. Another way in which smaller firms could contribute to the narrowing of
technological gaps within national boundaries would be through location in
decentralized areas. Accustomed in their home countries to nrovincial sites,
smaller firms may be more sensitive to incentives granted by host governments for
that purvose, and in some cases they may even prefer not to be so near the central
areas congested by large corporations. However, their limited resources may not
suffice to cope with the usual problems, characteristic of developing ccuntries, of
centralized government activities.

101. A major issue to be explored concerns the impact of small and medium firms on
trade and their contribution to the objectives of expanding exports and increasing
gelf-gufficiency. Cne important difference between smaller firms and transnational
corporations concerns the strategies of international integration. In »rinciple, it
might be expected that concern for international integration would vary in accordance

71/ See Steinmann et al., op.,cit. ».3.

lg/ Of course, from a different viewpoint, smaller firms could have a
structural disadvantage in the sense that they are more subject to cwmership and
size changes in their home countries, via takeovers ty other ccmpanies or expansions,
not to mention their higher rate of failure.

73/ See J. Sweeney, ov.cit., ».128.

&

74/ A point dealt vith in W. Konig, "Possibilities of industrial co-cneration
in North-Tast Brazil, Summary Renort', unnublished naper (Brazil, 1978).
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with the size of the parent comvany - i.e. larger firms are more likely to have a
wider range of international operations to co-ordinate. 75/

102. In terms of the export contribution of smaller companies, it should be noted
that: (a) aggressive firms having highly specialized products and motivated by
market considerations will try to reap the opportunities offered by regional
markets; 1§/ (b) smaller firms participating in international subcontracting
activities (see chapter III) naturally contribute to export promotion and could
thus contribute to a less dependent and more flexible system of export-processing
activities; (c) the lack of an integrated transnational system for smaller firms
ensures the absence of territorial limitations and other export restrictions, as
well as a more flexible response to the host govermment's incentives. On the other
hand, a major drawback of smaller companies is that, in contrast with large
transnationals, they do not control integrated marketing structures accomcdating
the developing countries' programmes for stimulating large exportation plans. ZZ/

103. On the side of imports, it is not clear to vhat extent smaller firms are likely
to obtain their supplies in the host countries. However, labour-intensive methods
and less sophisticated irputs would in principle serve to mobilize local raw
materials.

104. Smaller firms may also have different effects with regard to financial asnects -~
e.g. remittance policies, transfer pricing, and local versus foreign borrowing -
impacts on environment, relations with governments and other areas that should be
investigated.

105. The belief that smaller enterprises are more likely to accept joint venture
formulas than are transnationals, and moreover to accept minority positions in
projects in developing countries, seems to be, together with the issue of
appropriate technology, one of the main reasons for the interest shown in them as
alternative channels for the transfer of resources. Such expectations are based on

75/ A study on the impact on trade of the relative size of foreign parents of
subsidiaries in Latin America revealed that the subsidiaries of the largest parents
tended to have the larger average import volumes and the lower export volumes. The
smaller size categories of varents reported a positive net trade effect for their
subsidiaries. See C. Vaitsos, "The role of transnational enterprises in
latin American economic integration efforts" (TAD/EI/SEM.5/2)(UNCTAD, 1978), p.28.
Although this study concerns the role of transnational corporations, the results
serve at least to formulate a hypothesis about a similar performance if the analysis
is extended to non-transnational corporations.

[6/ For the case of some French smaller agricultural machine firms in
Latin America, see "IMA: récolte en Eurcpe, semaille en Amérique Latine", in MOCI,
No. 283/27, Paris, February 1978, p.l3, et _sea.

[7/ However, as mentioned in chapter V, certain developing countries are
starting to provide incentives for small exports.

C. Cwnershin and control I
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conclusions of certain studies on the management and control strategies of trans-

national corporations: in fact, there seems to be an inverse relationshin between

the size of a transnational and its propensity to associate with local martners in

L. recipient countries. 78/ The need for unambiguous control would be less and the
facilities and resources from local nartners would be more important in the case of
emaller foreign investors. 79/ The lack of an integrated network of affiliates

] subject to central planning, the relatively unsophisticated nature of their

: technologies and their weaker bargaining capacities would be tymical characteristics
of small and medium-sized firms that would explain their expected propensity to
engage in minority joint ventures. In this way, smaller companies would have a
clear advantage over transnational corporations from the viewpoint of the
mobilization and participation of local entrevreneurs, the absorntion cf technolozy,
and other objectives of developing countries.

106. Leaving aside the still unclear issue of joint ventures as the anprooriate

form of foreign investment in developing countries, there seem to be various
problems with the ideal vision discussed above »f small corporations as natural
participants in Jjoint ventures. It is not certain to whet extent the tendencies
shown by the analysis of transnationals could be extrapolated for interpreting the
attitude of small and medium enternrises. For example, the tendency of smaller
transnationals to engage in joint ventures could be better explained by the weaker
position that they have in their home country's respective sectors than by mere
considerations of size. Morecover, in the case of smaller firms certain aspects
which are taken for granted when dealing with transnaticnals may have crucial
importance, for example, the capacity to organize control and to find local nariners.
Finally, to the extent that small and medium enterprices appear to be investing
abroad in certain sectors, it may be more approoriate to analyse the implications of
such activities and the nature of the business involved ifcr the control strategies.

107. The available empirical evidence seems to indicate that so far there is not,

in fact, any such inclination on the part of small and medium enterprises for joint
ventures vith large local owvmership. On the contrary, the information on small
varent companies in the United States, the United Kingdom and the Federal Republic
of Germany reveals that they have clearly tended to favour wholly-owned subsidiaries
or majority control systems. QQ/ Also medium~sized French firms onerating in Brazil

j;/ See for example J. Stopford and L. Wells, ov.cit. According to L. Wells,
"there are, apparently, some similarities in behaviour between the developing
country investors and the small investors from the rich countries. Policies toward
local ownerchip seem to be one such area.”. See L. Wells, and V'Ella Warren,
"Meveloning country investors in Indonesia', Bulletin of Indonesian Economic Studies,
Vol. XV, No. 1, 1979, p.81.

7%/ See J. Temlinson, owm.cit., p.139.

__/ According to the study nrepared for the United States State Department,
emall and medium United States firms considering investments in latin 4dmerica placed
majority control as a high priority recuirement; see A.D. Little, om.cit., ». 31,

., The results of a study on British smaller foreign investors revealed that 24 of the
43 firms interviewed had wholly-owned subsidiaries and only 9 ! had 5C% or less of the
capital of their subsidiaries abroad; see Buckley et al., op.cit., ».1ll.

The information nrovided by the IFO Institute of Economic Research on small and
medium firms in *he Federal Republic of Germany with redenloyment excerience abroad
revealed that 59% preferred to establish their cwn nlants, and only 18% to take
minority holdings (see Halbach, op.cit.).
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are predominantly organized as 10C% subsidiaries. 81/ There are certain factors
which could explain such trend. Firstly, a high share of small and medium-sized
firms belong to highly specialized sectors involving sensitive and sophisticated
technology and leading to heavy emphasis on their having full control of management,
quality control and use of the technology. gg/ Secondly, for smaller firms
investing in certain branches of producer goods, their buyers are often limited to
few clients and there is not much need for a local partner to contribute with the
experience and knowledge of the local market. Thirdly, the advantages of systems of
unambiguous, i.e. total or majority control, are clearer for smaller firms which,

in contrast with transnatiorals, do not have the management resources and skills for
organizing mechanisms of effective control through minority varticipations.
Moreover, "it will be more difficult to convince the more person-oriented medium-
gized firms of the benefits deriving from a partnership with indigenous establishments,
due to their frequently differing mental attitudes". 83/ Fourthly, small and
medium-sized firms may have more difficulty in finding local partners than do
transnationals, which often have large public cornorations at their disnosal.
Finally, despite the general rule that developing countries take a positive attitude
to joint ventures, government nressures in this respect are often focused on
strategic sectors such as basic industries - e.g. petro-chemicals, steel, or high-
profile companies - rather than on the sectors and activities in which smaller

firms tend to operate.

1C8. Hence there seem to be no decisgive natural inclinations on the part of smaller
firms to engage in minority joint ventures. Their attitudes in that respect may
depend, as with other companies, on sector-svecific situations. For example,

72% of small and medium-sized Japanese overseas investors in 1973 set up joint
ventures in the recipient countries, but the bulk of such overations was located in
the Republic of Xorea and other South-East Asian countries for subcontracting
purposes. 84/ The plans for future outward investment of enterprises in the
Federal Republic of Germany operating in weak sectors give nreference to minority
participations and licensing agreements as ways of gaining entry to develoning
countries. §§/ The impact of loccal incentives for joint ventures in develoning
countries may increase tc the extent that the projects of small and medium firms

in the host countries tend to expand. 86/ Finally, account must be taken of the
long-run tendency of many small and medium foreign firms to become national,
thereby assuring most of the benefits sought through the formation of joint ventures.

D Final considerations

109, There seems to be a strong case for studying small and medium enternrises as
new channels for the transfer of technology to develoning countries. In certain
conditions, they could be a valuable alternative, or an adequate complement, to

81/ See J.M. Burgard, "Brésil: 1l'adolescence d'un géant", MOCI, ¥o. 378/24,
December 1979 (France), p.61.

82/ See A.D. Little, ov.cit., p.3l.

§§/ See E. Springmann, ovo.cit., ».3.
84/ See MITI (1974), op.cit., ».54.

85/ See Halbach, on.cit.

86/ For example, a medium-sized French firm in Brazil decided to take a lccal
partner once a new project, 10 times larger than the original, was launched, in
order to have better access to local credit, normally limited to joint ventures.
See 110CI, "Brésil ...", op.cit., p.62.
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transnational corporations, but further analysis on the impact of their involvenent
and varticularly on the conditions under which they could have a significant
beneficial effect, remains to be done. On the other hand, to the extent (i) that
their present narticipation in the mobilization of procductive resources is and will
continue to be low for the foreseeable future, (ii) that their most meaningful
contribution tends to be concentrated in certain industrial sectors and on a
limited number of developing countries, and (iii) that their patterns of
behavicur are not totally different from those of transnationals,it is clear that
the smaller firms chould not be viewed or nroposed as exclusive channels for
technology transfer to the developing countries. §1/

110, Furthermore, scme of the "advantages” often associated with small and medium
firms, such as their propensity tc form joint ventures, should be carefully
scrutinized. The degree to which they can contribute to the transfer of appronriate
technology varies, as much as dces the concept of apnronriate technology itself,
according to the narticular country's circumstances, environmental conditions,
productive structure or resource endowment. The way in which they could have
positive effects on the market structures and industrial integration of develoning
countries, or contribute to a favourable trade talance, may depend on many factors
which are not necessarily directly related to company size.

87/ For a warning about the North-South redeployment as a "residue of
opportunities available to the South after they have been disposed of by the North",
see A. Keramane, "Industrial redeployment by the North and development of the South"
(UNIDO, IDAIG.315/7, November 1979).
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Chapter V
THE INCTITUTIONAL FRAMZICRX

A. Peclicies and measures in develovned countries

111. Zuring the 1970s, the govermmenis of several devcloned countries have adoptued or
improved mechanisms and measures for enccuraging local companies to export technology
and set up subsidiaries in other countries. In broad terms, such policies reflect
these governments' increasing avareness of the present limitations of the traditional
schemes based on the promotion of expcrts. The measures adopted range from financial
and tax incentives to information and technical assistance servicesg. They are, in
principle, applicable to 2ll kinds of national firms and to projects in all foreigh
countries. Howvever, tuo aspects seem to have gained importance in the recent times:
first, the adoption of instruments and measures specially envisaged for the expansion
cf firms to developing countries, and second, the promotion of the redeployment of
small and medium enterprises. These ftwo aspects are not zluays relested and, in fact,
they secm to reflect different objectives. On the one hand, the interest in
developing countries is bvased on the concern of a number of industrialized countries
about the relatively lov participation of investments in the developing country
markets, vhich are considered as increasingly important; on the other hand, the
emphasis on small and medium firms is related to the double objective of helping such
firms to face the present conditions and challenges of intcernational competition,
while enhancing their potential contributicn to the home country through competition
in foreign markets. Thus, in practice, the incentives for investing in, or exporting
technology to, developing countries are in general not confined, nor necessarily
adapted, to the activities of small and medium firms; and the promotion of small and
medium firms is not restricted to their expansion to developing countries. t is
nevertheless possible to discern certain incentives vhich are in principle primarily
applicable to the redeployment of small and medium firms in developing countries, and
also other measures vhich, despite their apparent neutrclity, are, by their nature,
destined to be of particular value for small and medium {irms,

1. Development finance corporaiions (DFC)

112. During the 1970s a new liind of financial institution was created in a number of
industrialized countries with the aim of promoting private investment in developing
couniries by providing risk and long-term loan capital.

113. Although they differ in terms of their legal status, size and methods, it is
possible to include in this category the following institutions: the Commonuealth
Development Corporation (CDC) in the United Kingdom; the Deutsche
Entuiclktlungsgesellschaft (DEG) in the Federal Republic of Germany; the
Industrialization Fund for Zcveloping Countries (IFU) in Demmark; the Netherlands
Tinance Company for Developing Countries (FMO) and the Belgian Corporation for
International Investment (SBI). The Caisse Centrale de Coopdration Economique (CCCE)
in France and the Swedfund (Foundation for Industrial Co-operation with Develoning
Countries) in Sweden could be partially assimilated to the DFC medel.

114. The DFCs are owned or controlled by their respective States, but they tend to
act as legally independent entities. Vith the exception of the SBI in Belgium,
which also promotes business in other industriazlized countries, their action is
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conlined exclusively to developing rations. gg/ Some of them are basically devoted
to projects in certain areas of the third vorld: the geographical scope oif the CDC
in the Uniteé Kingdom and. of the CCCE in France is basically co-iterminous with the
ex-colonies of these countrics; and the action of Swedfund is directed to the
pocresgi developing countries.

115. As a rule, the DI'Cs try to promote joint ventures between firms of their home
countries and local enterprises in the developing countrics, either by setting up new
nlant or increasing the capital of existing companies. §2/ Their means of action
include equity narticipations, in general as minority sharcholders; medium and long-
term loans; deventure bonds; grants and performance bonds; Ifinaincing of feasibility
studies, etc. In addition, DI'Cs are involved in project identification, formulation
and nreparation, as well as, to a limited extent, in the search for partners. The
DFCs heve also taken participations in, and arranged co-operation agreements with,
local development banks in developing countries of /frica, Asia and Latin America.

115. The SFCs are not confined by lav or by their ocwn policies to the promotion of
the participution of small and medium cnterprisces in develoning countries. The basic
criterion for the selection of projects and partiners is the soundness and
profitability of the projects, as well as their general interest for the national
economies of both sides. A certain emphasis is, hovever, given to the participation
of not very large enterprises of the home countries. Tor example, the DEG scheme
prefers firms in the Federal Republic of Germany which are not listed in the annual
ranking of the 100 largest firms of the country. 29/ Only about 26% of the DEG's
own funds are invested in joint ventures with large ccmpanies. On the other hand,
the average total investment in DEG assisted projects is about 5US 10 million. The
SBI deals in general with medium to large Belgian firms (from about 150 to 2000
employees) vith no great international experience. The ITU programme has recently
emphasized the necd to promote small-scale industries in developing countries,
although the size of its projects normally ranges from 5US 500,000 to $US 25,000,000
of total investment.

117. Despite their declared intention of co-operating in the development of third
world countries, the DICs tend to operate under sirict commerciazl criteria and only
exceptionally can the projects beneiit from concessional interest rates. Although
the financing is not tied to purchases in the home country, the effects of the
projects on the home economy are an important evaluation factor. For exampnle, the
SBI selection criteria are closely related to the impact of the projects with regard
to the export of Belgian products. 2;/ lloreover, most of the DFCs request the

38/ Hovever, most ZIFCs include projects in some Southern European countries.

39/ Some of them, i.e. DEG, IFU, SBI, have dcveloped a four-sided scheme of
joint venture, formed by the DFC, a firm from the home country, a development
company and a local firm in the developing country.

90/ According to this list, published by the daily newspaper Frankfurter
Allgemeine Zeitung, the firm No. 100 had about 3,0C0 employees and reported sales
of I 1,245,000,000,

81/ According to the SBI amual report 1977-1973, p.1l0, it has been estéblished
that one franc invested by SBI fosters an average 20 francs in exporis of goods and
services from Belgium. A .
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guarantee of certain economic and legal conditions in the host countries, such as
adequate protection for foreign investments, an adequate nrofit margin and the
participation of the private sector. Usually the DICs impose a set of legal
safeguards to protect their interests, such as standard financing and investment
agreements, management contracts, minority protection clauses. Besides, they require
a sound financial structure in the borrower's organization.

118. The significance of the DFCs activities varies significantly from case to case.
As table 4 shows, there is a considerable gap vetween DEG of the Federal Republic

of Germany on the one hand ard the F!0, the IFU and 3BI on the other, in terms of
the number of projects prcmoted, the number of countries involved, and the

financial resources committed. During 1973, LEG operatlons amounted to about

6US 48 million, against $US 7.5 million for the SBI and 5US 12 million fer the FHO
These differences reflect in part the sizes and resources of the various
organizations. The DEG's capital has been recently increased to about {US 430 million,
whereas the paid up capital of the I1I0, the II'U and the SBI is several times smaller.
The DEG has more than 2C0 employecs, vhereas the UBI and the IFU stafls are nearly
ten times smaller.

119. Regardless of their different capacities, the DFCs seem to provide a useful and
increasingly important instrument for promoting the redeployment of non-transnaticnal
firms to developing countries. Their mobilization impact is illustrated by the case
of the DEG, whose assisted projects at the end of 1978 represented an investment of
LM 3.9 billion, which is nearly 20% of total direct investment of the Federal Republic
of Germany in developing countries, and corresponds to a multiplier effect by DEG's
own funds (DM 551 million) of 7 : 1. 92/

120, The main appeal of the DFCs appears to be the catalytic role played by the
package of services that they provide. Apart from representing one of the feu
available sources of long-term finance and risk capital for projects in developing
countries, they seem to be of particular value for enterprises which, lacking
international experience, see in the complementary involvement of State entities of
their home country a virtual form of diplomatic protection abroad. The recent
experience of these institutions also indicates that they have gradually developed
certain informative and technical assistance roles by, inter alia, receiving and
premoting proposals for projects and investment opportunities from particular
developing countries, by searching for partners for joint ventures, by counselling
on the economic and legal aspects of projects, and by participating in negotiations
with the authorities of the developing couniries. From the viewpoint of developing
couniries, the significance of DFCs geems to derive - agpart from their being
specialized in mobilizing resources for these countries - from their capacity to
broaden the alternatives for importing technology from the industrialized world and
Yo improve the terms of fthe transfers. Some of the DICs have recently been more
active in sending industrial advisers to developing countries for analysing
investment proposals and providing project management in the implementation phase.
Apart from participating in local development banks, they have in certain cases
arranged programmes for the joint promotion of projects vith indusirial promotion
centres in developing countries, such as the agreements of DEG and IFU with the
CEMDES (Centro de Desarrollo) of Ecuador.

92/ Frem Deutsche untulcilungsgesellschaft (DEG) Annual Report 1978, p. 23.
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Table 4

The operations of the development finance corporations DEG, FMO, TFU and SBI up to erd of 1978 f/

SO ————— . — -— ———— e
Mumber of |[Mumber of|Total fund Distribution by regions
iftirp€1ges Sotn}ilgg ?33g1tmnnts -— iein Africs T A, ~—— Gthors
rppored el N rencana) | Woo 1 P Vo, % No. % No. %
rousane Countries' Fonds [Countries| Funds {Countries|Funde jCountries| Funde
e I et CRE P — - JRONERR N
DEG '
(1052-1078) 188 62 240 000 17 v 23 | 30 62 10 16 5 a
MO '
(1o070-127¢) 36 16 32 000 3 30 10 59 2 6 1 s
1¥U
(1967-1078) 40 20 42 000 s 22 9 38 4 28 2 12
SBI T
(1974—1978) 33 14 14 000 Develoving countries: Developed countries:
8 57 6 43
l | | L | I

Source: Annual reports 1978 of DEG, FMO, IFU, and SBI.

i/ For an explanation of the abbreviations, ree para. 113 ahove.
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121, The reaction of developing countries to the role played by the DFCs has been
positive in general. One example is the decision of the Andean Group Commission to
include DEG and IFU in the list of entities enjoying the status of "neutral capital,
i.e. not foreign, as investors in the framework of the Common Regimes for [oreign
Investments.

122, There are, on the other hand, certain aspects of the ways in vhich DI'Cs act
that should Le evaluated further. ¥Yirst, it is not certain to what extent the DIFCs
effectively fulfil their proclaimed role of mobilizing small and medium enterprises
rather than large corporations in their home countries. In practice, their selection
criteria seem to be very flexible with the regard to the size of the investors; a
review of the information available on the firms assisted showed the inclusion of
many vhich were above the category of "medium'". Second, although the philosophy
underlying DFC action emphasizes the formation of joint ventures with local firms in
the developing countries, a first locok at some cases in Iatin America revealed that
the "indigenous" firms arce sometimes subsidiaries or firms controlled by invesiors
from the home country. Thirdly, the distinction beiween the dual roles played by
gsome of the DFCs ~ i.e. as instruments of the government's international develorpment
co--operation policies on the one hand and as instruments of cxport promotion
pclicies on the other - is not always made clear. A OI'C that tried to fulfil both
roles simultaneously could lead to certain bottlenecks. 93/ Fourthly, the
geographical scope of some European DFCs is strongly concentrated on the ex-colonial

territories of Africa and Asia; although, it should be added, that a grouing interest

in projects in Latin Americe has recently emerged. QA/ IMnally, with fev exceptions,
most IIFCs are still very small organizations, whose resources are too small to allou
them to fulfil their multiple roles. In some cases, houvever, there are signs of
expansion and increasing governmental support, as well as a growing interest on the
part of other developed countries that still lack this kind of instrument, such as
Trance or Italy, to create similar organizations. QQ/

2. Financial incentives

123. A number of govermments of industrialized countries have adopted credit
programmes for facilitating the investments abroad of national firms. Some of these
programmes, lilke those available in France and the Federal Republic of Germany,
include special measures dedicated to projects of small and medium {irms.

22/ For example, the FIIO, vhich is obliged to apply both objectives, has been
"repeatedly approached with proposals concerning asctivities which were cither
exclusively in the sphere of business and industry or exclusively in that of
development co-operation. In such cases, it was impossible to help". Annual

Report 1973, p. 10.

94/ Anart from the higher number of promotional activities of most DFCs in
Latin American ccuntries, it could be mentioned that the Commonwealth Dovelorment
Corporation has undertaken operations in Latin American countries of the Caribbean
area.

05/ BSec, for example, llinistére de 1'Industrie (TFrance), on. cii. ». 78.
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124. In France there arce tvo main sources of long-term loans for financing
investments abroad. The first system, created in 1972 by the Crddit National and
the Banque Frangaise du Commerce Extérieur, is normally available for relatively
large operations. The second, administered by the Union for the Financing and
Expansion of Internaticnal Trade (TFINEX), 2§/ is available for industrial or
commercial investments that are capable oif generaling large volumes of exports. In
view of the problems of access to this programme encountered by small and medium
enterprises, the llinistry of Industry and Rescearch created, within the UFINEX
nrogramme, a special fund for helping firms with a turnover not exceeding $25 million.
lention should als¢ %bve made of the financial help provided under the official aid
programmes by the Caisse Cenirale de Coopération Economique, devoted to investments
in African countries and Overseas Lepartments and Territories.

125, On the other hand, some measures taken in the [Federal Republic of Germany are
directly concerned with the promotion of investments of small and medium firms in
developing countries. The "E,R.P. subsidiary programme" of the Kreditanstalt fiir
Viederaufbau (7)), a Development Banl: for the promotion of the domestic and foreign
expansion of the economy of the Federal Republic of Germany, started as early as 1953,
provides long-term loans at subsidized rates 21/ to smaller firms willing to
establish in developing countries. About 500 loans amounting to DIl 246 million vere
granted in the period 1960-1978, concerning operations in 27 African countries

(555 of the loans' volume), 15 Asian countries (15%2), 15 Latin American countries
(25%) and 9 European countries qualified as developing economies for the purposes of
this programme (2C5). The balance (5%) were for operations in New Guinea and Occania.

126. Although only a small part of the Federal Republic of Germany's direct
investment in developing countries is being promoted by the KF/ loans, the total ]
investment encouraged is a multiple of the funds committed under the programme. Such
funds covered 3975 of the long-term financial necds of the investing firms, and in
this way, thanks to their long terms and cheaper interest rates, they have
facilitated and rendered more attractive the investment decisions.

127. The KV loans are primarily granted fto companies with a turnover of up to

21 200 million, although excepiions are made for larger enterprises if the project
concerned. is of particular interest. However, only a few small enterprises are
using this programme. On average, the borrovers are medium--sized firms considerably
larger than the companies assisted under the domestic credit programmes for
medium-sized enterprises. 93/

¢5/ A corporation formed by banks, insurance companies and professional groups.

67/ The interest rates are of 2.5 for investments in a list ol 30 leass
developed countries, and of 3.5% for the other developing ccuntries.

93/ The average borrowers in recent years were {irms vith a turnover of about
AUS 21 million, and the spread cf sizes ranged from (US 210,000 to US 220 million
of fturnover.
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128. Several other industrialized countries have established financial programmes
of a more limited scope, covering certain aspects or arcas of investment abroad. 29/

129, On the other hand, most govermments extend loans to firms investing in

developing countries on the basis of their ordinary aid programmes, such as the
above-mentioned French mechanisms (see paragraph 124). Several governmental
programmes and entities, such as the Overseas Investmenis and Export Guarantee Act

of the United Kingdom, the Canadian International Deveclopment Agency, the Overseas
Private Investment Corporation of the United GStates, and the Swedfund in Sweden,

offer financial support for pre-investment and feasibility studies related to

projects abroad. These mechanisms are in principle destined to small and medium firms,
but there is not much evidence available about the cffective application and results
obtained.

150. Such programmes are in general available for investments in developing countries
by firms of all sizes. A recent exception is the United States Direct Investment
Fund of the Overseas Private Development Corporation, whose loans are granted
exclusively to smaller United States investors.

131. Most developed countries have organized official export credits to help
finance cquipment sales, vhich are of particular importance for private investments
in developing countries. lMost of these programmes are however related to large
operations.

e Tax incentives

152. Several industrialized countries have adopted measures exempting or reducing

‘taxes on earnings abroad or offering credit against taxes paid on foreign income.
“"Houever, such measures in general do not make distinctions between invesiments in

developing countries and those made in other countries, nor do they include

‘incentives specially designed to encourage investmenis abroad by small and medium

firms. Moreover, several countries have introduced tax schemes designed to
stimulate domestic investments in the context of employment, regional development
and small-scale operations, which indirectly tend to discourage forcign investments
by small and medium firms.

133. In general, industrialized countries have dealt with tax incentives for
investments abroad in the context of bilateral agreements with developing cocuntries,
designed %o avoid double taxation. llost agreements of this kind are based on the
principle of taxation at source, vhich makes profits earned abroad not taxable in
the home country,

22/ For exemple, in Spain there are financing facilities for investments
abroad, without distinction between developed and developing countries, vhich may
promote Spanish exports through sales subsidiaries, assembly and manufacturing
facilities and foreign joint ventures in the fishing industry.
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134, The Federal Republic of Germany is probavly vhe most important ameng the feu
xcepticns vith regard to the general neutrality of the tax treatment of investments

in developing countries. According to a special lav governing this matter since 1963,

and modified in 1979, investors in developing countries may establish reserves, at
the expense of domestic profitg, amounting to 1009, of the acquisition or production
costs in the case of investments in the least developed countries and to 4C% in the
case of other developing countries. If the investment has been made in a
particularly labour-intensive enterprise - measured by the share of wages and
salaries in the local company's output - there are additional facilities for
utilizing the reserves. This provision may indirectly favour invesimenis by certain
tyves of small and medium firms in the Federal Hepublic.

135. The tax system in FPrance also offers certain elements of interest. The gencral
treatment allows firms to include, among the costs deductible for tax purposes, a
reserve equal to the losses of the foreign subsidiary during the first five years
of operation. In the case of invesiments in developing countries, French firms
could be authorized to create a tax-free reserve up to a certain share of the
capital invested. Small and medium enterprises, with a capital not exceeding

%0S 2.5 million and less than 500 employees, may benefit from important tax
incentives vhen they establish a common subsidiary abroad for the jeint promotion
of exports.

4. Investment muarantee systems

136. Almost vithout exception, industriazlized countries have adopted foreign
investment guerantee programmes, covering the non-commercial risks of companies
established abroad, i.e. expropriation, var risks and transfer risks. lost of the
schemes are specifically confiined to investments in developing countries in the
form of subsidiaries, joint veniures, technology agreements, and so on.

157. Several programmes are linked to investment protection agreements negotiated
with the host countries, providing usually for protection agsinst legal and
adminicirative action. OSome of these agreements, like those concluded by the
Federal Republic of Germany with nearly 50 developing countries, are very
comprehensive and include a variety of measures designed to provide maximum legal
safeguards for investors, such as the most-favoured-nation trzatment, unrestricted
transfers, international arbitration, full compensation in case of expronriation.

.The negotiation of these agreements, and consequently the applicability of the

guarantee schemes, has been impossible in certain developing countries vith strict
regulations on foreign investments, as in Latin America. Illoreover, the provisions
of certain systems vhich make the guarantees conditional upon the acceptance by the
host govermment of the subrogation of the insurer with regard to the rights of the
foreign investors have bee