.

¢ discuss some reasons
t roods enterprises
hle *rom the point of

onv, leadinz the gtate

it
!ggﬁh quments, which are a

erature on R&D as a case

1icensing - in fact,

, & treatment which

conomv . inappropriate,
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07 other projects' requirements) so that the option is about

n atrategy to use for their production.

iret part of Soction 3 compares the two strategios in terms of
lacement of other projects by their wse o2 foreign exchange and
savings. The second and third parts »f the Saction compare the two
3 in terms of risk and time prefarence and in terms of creation of
ecapacity in the econonmy in the 1ight of the arguments developed

2 2. The fourth part of Section 2 axamines the influence of

on the choice of atrategy, a noint neglected in the autarkic

»f the issue. The fifth part examinas some specific features

s for which the licensing alternative may he especially inappro-
cially the problem of émplnyment;~&F&naély,‘¥he iast part of

- digcusses byiefly the influence of value judr_.-er;ments on the

of State support to SR and indicates sone ohstecles to the

on of auch policies, specific to the INCa, The latter are taken

Chapter VI, after the discussion of the Rrazilian case,

yeforred to such country.
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the cnas of movemont of parsonne! 1t haa hoen argued (Johnson, 1970)

ence of externalities will depend on the organisation of the labour

':F}fhat Iahour eould pay for its trainine through lower Wages and
pe commensated by the firm to which 1t hse moved by higher wages.
oniy wnder very veptriotive agsmptio-- wil Hhae. »e no exter-
inynived in gsuch movement: not only would perfect labour markets
_xed, but also that the ecosts of training and the increasos in

ty o7 dosigners bhocause of auch training he nerfectly

able. As the traininp in design in hased on learning by doing

roduction nf design (espaecially proliminary design) is highly

- on werannal crestiveness, such assmmtions do not hold in

e axchanges of information and movement of personnel are reciprocal

. eapital soeds enterprises and hetween them and other enterprises,
am and upatream the induatry. ‘lorsover, hecause of the role played

, activities, their results affact alsc the productivity of other

3 of production (e g. labour), so that they are '"non-separahle”.

known, when externalities are reciprocal and non-separable, Pigovian

dons are not fesaihle (Nath, 1969).

ver, the skills and knowledge developad for one product can bho
other products as well, which enhance the importance of the

L ties ahawe-mentioned.



» totally efficient (sap Annendix A).

» discussed here ean he acen as the result of dif-

ap FLE |

‘rocessan hy indiy 1 entarnriges (gee (h)) and are

% in avanine sut the disnerities of tachnological

he economy .,

- exchanges of information, movement of pergonnel
ing have an opportunity coat for the firm which ori-
for the asociety anch knowledee has no opnortunly
asnenaes are required for ita transmission (ArTow,

Sl B

ng Chapter, of critical impor-
Such learning implies that,
s capital moods are

ast more accurate), while

the design of its products
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3, imrovemsnts An the desisn ot canital zoods tend to lead to
fofita for tiolr nsers; sematimes, dependiny on the structure of
lewer nrices to the final consumers and, in general, to an

, quality of the goods produced. Part of such benefits mav not be

n the price of the capital goods, and renrapent thus an externality

rning involvad in the design process o capital goods implies

it the ~roductive capacity of the resources used increases oOvVer time.

ﬂ (Q.ﬁpnﬂinll-y mm&r) in the future ecan he l‘ﬂed not onlv h..v

se which bears the cost of desipn but alsgo by others, and the .
'+ usally appropriate all the benefits deriving from such

i.e. what are, in the short run and for

oductivity (aee (a

1 enterprise, costs, are, in the long run,-and for the economy,

up of productive assets.
Fog] K2

ve shovs in Chapter IT the investmetin technological capaclty
] A M : ’

nduce similar investments by its sup-

15 learndng processes will probably
uch learning processes, which are mutually

the general productive capacity of

1l oconomies in the future. This

, 88 in the short run there may be

se of higher risks, which are —
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Bdiscussed carlier, the greatest nrivate deterrent of SR is the

¢ failure. Such risks, which may lead the capital goods enterprise

jek-capital markets (see Chapter T7).

rtheless, a considerable part of such risks will be abgorbed hy

ers of capital goods, as insuravece martets in such cases do not

and as the capital poods producers connot fully enmpensate the
for losaes in case of failure, nsnecially in the case of

2/
1t aguipront (see Chapter IT).

er, in conditions of imperfect knowledge, such risks may he
d: hecause of lack of information ahout the fechnical capacity
ducers o® capital goods their customers may have an inflated

of the risks involved in acceptinz new designa.

yer, because of the cumilative, mutnually sunporting nature of

.-_-.::;_ lure will tend to be reduced

ﬂ "price” such risks are normally non-

[ties of entlnating the probahilities
nveatrment, which depand on the heha~
agents, whlch the insurer cannot

of the b“ﬁdéﬁﬁi”

ishing hetween 2 "atate of naturs
ad - the "moral factor" problem

10 difficulty of disf
 n doctaion

et ( theae who w,tah %o he insnredy
he wis hiph, zﬁﬁiﬁgqhﬁnn;or
v high. ER

v

ptey end 2oint or to gamhler's ruin, nre increased by it ctens




~ng-

rochicers ara simultanmously devalanin~ “Jasions. However, lack
on ahout the investmert of other enternrises may increase the

do1n of the hldi\?idﬂal antnrpriﬂe ahont e owm inﬂestment.

ore, lnperfect knﬁwiﬁﬂxa'ﬁny eomponnd the deficiencies of the ’

Ansurance markets and make the entern-igas' rigk discourt

han the sceial discount,

|
|
sense, the action of the State ar rnovdinator of econoni.c
and vrovider of information to the individnal enterprises about
of the artl 4n the induatry is of critical importance. L
r each individual producer the failnre to develop a commercially
1y aspropriate design may be hiphly damaging (see Chapter 1T);
dosg in the Af'c. reduce the consequences of
!
!
|
stresn that the revercussions of
the loenlly desipned capital goods may

from the local development of SR

i
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L e capifal conde industry (a.r. the “zilure in nover systems
1/
strial activity of a whole verion to s halt),

re, the eventual difference hatwaen aceial and private risks

ﬁn-fhﬁ tme of nrodnet, heinp probhebly greater for gtandard

E4on 02 supnly as the fewer are the suppliors in relation to
, the groatest will he the effeots of their failures on other

eustonars,

me nreference

| suthors have shown, the market mechanisma do not offer nor-
ione to the ftate ns to what should he the zociel time-
S0 that such rate has to be establighed in accordance to

- objoctiven (e.g, the desired rate of erowth) and value

, the Jtate's time-discount rate may be differont from that
o R
| eustoners of capital goods end so will he the evalnation

path, the marginal nroduc-
tina-diseconnt rate (UNIDO, 1972)
ive and, in nractice,

rates reflect imperfections
tets were perfect they would not

 fact that individuals may ba

the same (Marplin,
% 1n practica they are

Pinally,

for ovatom-huilt emulpmant, Tt will alao demand on the defree

,_ditterantinted interests,
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A g y
me involvod in the devalopment of Jesiyns. n case the Ftate’s

£ rate iz lover, “his will reinforees “ha caoze “or its intervention

)
- 0f 9. Such difforence may he incroasad if the producers and

_ tively
of canital goods operate in practice withga finite, relat i

rm horizon,

Conclugiona

reasons ahove discuaszed may lead to “tate support of preater SE
gn in the canital goods industry, hut they are not a sufficient

- to warrant such support.

hough, as pointed out by Nelson (1959) and Arrow (1962a), Among
such rensens apnly to any capiteiist sconomy, as they are intrin-
he system of private property end atomised decision-making, their

int will probably vary with the conditinns of develonment oFf tha

dAnstance, in a poor sconomy, the nressure for raisine the consumm-—
ndards immediately‘§111 probably ha considerable, increasing the
bime-diacnimt rata, Howevar, at the asms +ime, whara the taochnieal
of the acaonomy ig undeveloned, the relative imnortance of invest-
SR will he probably greater. If the nthar gectors of the economy
tively hoclward technically in commerisen with the capital goods

the externalities previously disensced will be especially impor-

sine their technical ecapacity,

ver, our analysis sigmesta that sueh sunnort o new designs will

ling o nroducts and the concentration of aupplv. In some |

. |
ag wall as e considerations may recommend caution in 5

there are few producers of sapdital
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otiier BFaiuct.s, the olfrocts o fiilure in oach of then ig probably

¢, in the poorer economies the cenflicts in the State support

' F% above analysed, ars probably stromger than in richer countries.

iver, &8 analysis ahove ignores the opportunity eost of such
' W*thecinllv the axistense of alternative sources of
n abroad - licensing and imports of capital goods. 1In

'mm from which the nrevious discussion in good

an auntarkic economy, an iuntenable assumntion
2/

02 the TLCe.

a "eclosed economy" approach the arguments nreviously
mportant reason for Stata support of local dasisng -
- and protection of lseal production and nationnlism,

1t to the fore by an "open eeconomy" analysis, ang

there is a wange of

becanse of a foreien




mstraint) so that the decision that has to he taken centres around
ological strategy. In other words we shall not consider the imports
suming that, 1f such comparison was made, the local production of

oods has nassed the tests and has been judged necessary.

" Iicensing and Self-Reliance Compared

his Section, we compare the alternatives of licensing and SR, under

iptions previously stated. We begin by analysing their differences

of other projects displaced by their different use of foreien exchange

We then compare the two strateries 4n—termas-of-their

savings.
sosts in terms of learning, risk and time, using the
sveloped in the previous Section. In the third part, we compare
e 1ight of nationalist considerations. Finally, we discuss some
cific mainly to the LDCs, for which there is no licensing alter-
. which the market forces may fail to substantiate and which may

e support to design in the eapital goods industry.

J”hgzgprqjects digplaced - foreign exchange and internal savings use

vo strategies use differant resources - licensing uses mainly foreign

d SR mainly internal savings - so that the projects affected hy

ely to he different. j%

sfore, in terms of growth of the economy, the relative immortance é
B
ategies will partly depend on what presents the greater con-

wth: foreign exchange or internal savings.

ditions of low trade elagticities and unrealised savings

=
‘I'I. e

(]
k|



: ﬁﬁy face, in nracticn g fnxaien exchance constraint
‘Sneh conditions s SP easanity may he desired to nlle—

int Ra 1t may result in:

'”{gﬁﬁiﬁiﬁution of licensed technolory

““di“““ﬂ o7 barpaining for techrology atill 1icensed

.ﬂ. 1;!!11!151011, vin rermoval of bﬁ"l"‘it"!"“ nf licensing and of

inliged INCe (see Chapter V) and hecause the production
ehi
eenerally g hichlv labour intonsive activity, where
2

)

advantanme their low-gost mannower, the industry is

v for SR 12 thers 12 a foreimn exchanre constraint.

] nAegmy

- bhe timo~dimension o? the nrocess o achieving
Lo
) exchanre henefits are likely to oceur only in
' ion SRz

n of a fforeign
7 yery Hiifarénr







| Sueh inractmont and the intearnal sovirro conetraint to growth
: \ i

BNdn nractice, a fiscal capacity conat--int,

sgtment in 4n wpatructure tepds o e highly eapitnl intensive,
apd with no tradable alternative »n< 1% is a necessary con-

F the irmadinte capital asewmulation of nost capitalists, 1% the

: a7 vemniraa aubstantinl S4ate reconwenz and 17 1t confllcts
gtmant in infeastructure (i.e. 17 the “iscal constraint has
1t i mnst prohshle that thae e-+renvanenrs will prefer,

it of v aw af prowth, to nae A 1icanaine atratecy.

the @3iviaihility of tha {nvastwmant in 9% mitirates thin=
et “ha armument ahove rainfarcesas the nnints previounaly made
aa»v nartiality of a stratecy o7 57, Tt nlso sugpests that

anires a minimun level of aconomic dovelopment to he

+ant to atress that the const=ainta ahove diacussed maw

' in the market prices - e.g. n comntrr nay have a foreirn

dnt hut mﬁ”{: *#keap an nvevyaluad exchange rate in

imnorters of, say, oapital roors - a gituation often fonnd
Fantas |
(At n

e W
Y NOs mxT N
a1 BRI
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o0f fareipn exrhencn and intevnal savines
arcity, the ecnice af atrategies by the
ricea) will hea hissad and may not reflect

the resources udad,

, unwilling or unabie to correct thiz directly,
es, because of tha interests involved iv
1/
titutions may uwae shadow-priecinge to com-
6s used up hy ansh stratery in nrojects
. MHowaver, in weastica such comparlson

pardng the costs of AR and licensing fov

without taking inro consideration their

3

former, when comp them counsideration

on licensing and SR tend to spread cver a

a;{utugg-mnhﬁtr:.- hearing on the

moment abunrant
the future there

Lleal chaneos







ensing als o atfes inecreases the
ats of a stratecy of 87 4f the licensors
han the loca? snsawspiges, In such

- over Ticenain = fitnﬂr noxt pnrt} will have

111, with tine,

May :;luati fy an

are greater

licensee's aud

ances the pos-




B S% Yneally and akpaad, ateotooioo o7 autarky or total
* are 1ikely to he less =°7'-i~r* than mixed

Bs naticne? lavel am that of the "1+ fevanined in

Ll 7.0

> economy 1a grow ugﬁmr}_ Adyavrsifving and if there has

ant in 99 private and social snnsiderations will
wanre of nroducts to whieh this stratepy is likely to
o orawine and ddyeral fvine sannomy the daaign

-

rant fans Thantar TTY.

N Racome more striy _
:; oY 0

eromwing r&lﬁ‘&iﬁk:ﬁ"ﬁonﬂﬂ fig may he compatible with
t only inder cor a :.",I'aﬁﬁf':'fiﬂﬂﬁf

y
1anra constraint on the nur-
®eopnd that the necessary

2 availahility of technology
enl rensona (sae (d)) but
£ daaicnad ahroad may he
£ country. This last

a'pr"',m'snrs' raq“iw.e‘a’ m

md forelgn produc

- g "
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. nrncaas tha Iﬁﬁfﬁ?'éré'the moat mecessary
dpnovations and -:smdﬁnatf imnrovaments. Tn other
introduction of dnmowatione (daveloned abroad)
ity for introdnnins innnwatiens. SR, in con-

nt and diffuaion n? nroliminary Adesign skills.

Private fim's exmanditiras in 1icensing do
Pproductive rsseta %ay +8o aconomy under the
nacity, the imnortanes nf such canacity is
‘created hy an §P ctwatecy, For thn same
dnformation éwrwmg fwam a licenaing strategy

deriving from fP asmanditures.

£ the difference hetween the private and
5 Bn terms of cresfion of technological
pacity throngh mmm, nushing the
less than in OF,
g5

n agssuming that

% anonsors’

7 is a trade-off

v of accumulation

ficlency ot
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'
@ependa on tho desired fime-paty - -~o-th . s the henefits

ionewr to materialise thar thos- »" llcensing.

Eﬁn the contoxt of @ mixed strator;, (L sikills develoved

N can he used to rainforce thosa Jov-loped through SR,

' kheve 19 a depree of complementarii 'otween the products to
1649 are Leing avplfed. In suci casc, the +orhnical pro-
Sean o Bone aextent be realise! without forsaking nogt of
itcenaine, In tha long »un this mar also nllow a sub-

for licenaing (see Chanter TT),

alao from the point of view of social learninz, n mixed
the two stratezies combined in = corslomentary way ia probably
atecy. From the natimnal point o7 visw, the complementarity

‘erent enternrilzss, 80 that a mixed

for products of dAif
 compatible with some enterprises Leing totally SR and
;1iant on licensing.
red stratﬂgyumﬁmﬁagﬁﬁﬁﬁg:aaaihle iunder free maovrket condi-

i1f there 1aﬁgn¢£gﬁﬁtéiusnp between the sponsors' require-

1l enterprises’ experdence wnid euch pap can he satisfied |

J"7Wﬂ§£ will siress noye the dis-~

me than its advantages of development

e extant, transacted outmide the

sised doyigns are more

t the local der

k. eapacity,
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filvantare nf llesnsine, T 4 cadital goods markets

ke

€ apd the atratepies 02 tha ey b~ interdependent
Feinforcad - 1# ldeensine pipac <= ~nnoatitor advantage,
'ff'iﬁEan. "oreaver, ag under Ticonain~ Hreliminary design
veloned, the chanesa of athar~ ~a-natlbtors devaloping
are radiced, Tmder sonditisns o hirh concentration,

ligansine mav aven onnasa "tata naiicies aunporting SR

by cveantusl competitors,

crawa, and snonao»s’ yaswivsemants hocome nore stringent
? above svnalvsed, will mrohahly land +n an inereasing

inr. with SR heing applied onlv tn the simpler and older

vhen there is an indtial san hetweon the sponsora’ rTegulre-
1 enterprises' experience and guch requirements can be
nzine, a atrateey of dnvestment in P in confunttior with
reondre State integvgggﬁpg& fiven the risk of new de st
rs will have to absorb, it is nrobabhle that an intervention
s (e.#, 1°W5fiﬁﬂf#$§uﬁﬂﬁi of the loeally designed capital
2 anough - a congensus may have tn ha administratively and
1shed hetween the State, the nraducars and customers
®» rarards the devalopment and uan of loeal deaigns,
mension involved, this consenna “am to be structured arownd
in a eapitaliat ﬁ,ﬁemawi Tad inte Nation States,
oA . Wwrk fow stmoturing. ﬂnﬂh

0f the actors involvad

i

.
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51 ipdesendent national dovelnnrent, “resenis the

- o
he immlemantation af sue a2 neoliew of ;!__--.—.mstmant in SR

.....

M. althoush not a logleal neerasiiv of the capitalist

‘dntringic aspect of the way in which 1t develoved histori-

_rinto Nation States, and Beeause of the role the Btate plavs

=, it is a prime determinant o i%s nolicles, Jnclusive of

local desipn,

the “nternnl political cohesion of capitnlist societies and
ate plave thope, are based on the idea of the peoplé as a

Hody of citizens equals in front of the law, mitually respon-

3
I
»

seiily ecaually reoresented by the State, Tn a world divided

5, ?or such a concent to be effective requires that each
0/

i = - . Sri e, e e " g ’
gsovereirn, that the State will nlace the interegts of i1ts
4the interests of ﬁﬁﬁﬂ@iﬂiﬁhﬂﬁ of other States, and that the

 0® +he citdzens of each ftate vill he to thelr fellow

ﬁhgar State. Those are also the hagle noints of a

lomy, as differentiantien from nationalism ag simply, "a

al conaciousnaggt-?ggﬁiqnaiian in a2 wenk sense” (Wamenla,

tnliet svatam could _
a0 8 Tadoration of i Ligie:

14:55?%

“ec]aration of’-
the nation"-
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Sedenticic and technplasis: i retources ara AUONE st

pted in the acvanced comsrriaa of the capltallst

3:5 (e.p. Palloix, 197%) havs =srphasised the importance of
LSy

Imnlorical resonrces ag an inctrvarent of political aug
1

I6f the ACs over the LRCs mirgs such resourcesd, through

ary
={an, 1974), have become cne of the mein nlenents in

Ahsion and change of capital acommulation. Pallodx
Bhat the hegomony exexted tirourh scientific and techno~

@':lﬁa to incrense and it 45 cornatible with the process

H of the IDCa,
34

it perspactive, the cont-al of local enterprises from
» as it weakens the internal nolitical and economic
. - it undermines the sovareienty of the “tate and it

foredign citizens and State. If carried far, this

‘%m?_;qitv af the State to

o:f 1ts ciltizens ints ,’_i_:?&'mml-ly and to the gues-

v vis-a-via its ﬁ?:ﬁﬂ'&t‘lﬁ.

guch conded felt more strongly within

;_'cis {which may exnlain
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itiative of nationalist policies comes often from the State), but

tend to introduce tensions in the civil society as well, which will pro-

greater, the pgreatest are the differences hetween local and foreign

ce the capital goods industry produces the means of production and
ices the process of technical change of the rest of the system its con-
n abroad is especially important as it implies an indirect control.
rocess of expansion and technical change of other economic activities

there are externalities in the control of the capital goods industry.

v o

fore, from a nationalist ideology point of view, SR tends to he a
strategy than licensing, as licensing from abroad may lead to a substan-
trol of the ;1consoo by the licensor, involving economic as well as
decisions;_/;jppqiqlly when the asymmetry between the two is marked
;ﬁar IT). This may provide a strong motivation for the State to

s in favour of SR, but does not exclude mixed strategies with the pur-

wehieving SR in the future, as illustrated by the Japanese case.

of economic policy, nationalism is expressed through the pro-

national enterprises against foreign eompetition,

worth stressing that although ideologies fulfil a role of dis- .
ing reality, they also provide the political actors with a set of
through which they perceive the reality and act accordingly

-;tngs, 1068) .

rnment policies in general are influenced by the support given to
by entrepreneurs, not only economic policies. It is probeble

a se which is highly dependent on licensing will abstain
u for instance, Government policies which antagonise
or policies which favour, in the case of the capitalist

———
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internntional competition in canital wonds is highly dependent
?501 the goods produced, by supporting Che design capaclty of
~the State gunnorts the industry and angnelated activities

L _‘m111931\i113 fims’ Etﬁq) ﬂﬂainﬂt Loyrad rrn nnﬂ!\{?‘f’..’i tion (see

'-_:_g'?c.a] Zirng (of Stote ¥) are comnetines wiih foreign firms or
T8 0f Ll latter, and if the foreion “irma raceive the support
8 fer theirp design motivities, i1f “tate ¥ doea not support

# 0° iis own firme, this will rednce (heir conpetitiveness
Indenendent dmigm T $here nve licerasine alternatives

L WELl push the leeal firms to use licensine, IFf such an

not avallable, the sumyvival of 1necal firms mav he threatened.

Ligenning w1l probably 1irdt their nossibilities of competing

Eional mzrk et (gee Chanter TY).

25 in L2 1075, the local firme “nem strynetursl disadvantames,
@ilah’lity of desien resources snd thelr own exverience of
~hearing ca‘paci{‘.y cm;}gma tio manv of thelr compatitors *vom
unnost given by Ehe latters' States (see Chantor II) aggra-
arnditieg 12 1t fa nok comtarmaasd by me o

k3 P Yy maeasnres of B‘!_Pmrt

knta
t‘- 8. yﬂ‘}ﬁl

- i@ an alroadr oatahlighed deniom canacity.

a subsidv to

1ld ba off-get r by o tavifr 4, innrease the cost of
& ' '

Tadues the internal cost of SR,

fasion capaeity, the first

fAolu~

o3 1 'l.’\'l'l'l'? tn t““"‘ﬁ’aﬂsﬁ: !ﬂ; e

* (anendine an +he

e — ——
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n1‘ oral firpa in compardison with fa-eien ayhaidiaries, if

efit “vop the suyhgidies pacaives “o their perent companies

States,

mprlcad

ntion could he further fus+191o! 17 there 1s A nerked

BR atvoen tho desien steatemdes of Coveisn aubgidiaries and
8. TT '’ e “ormer adont a stratesy n¢ 1!eensing only, and the

8 skratery with a relatively hirh chare of local desien,
A

itles ovigine fyvom the latter are Jil-alv to ho hirher than

To famiar, ag we have seen ahove.

. (1870) has arpued that if externaiitiecs ariaing frem national
Be mears of production are greater than these from foreion
donalisn ahould be considered a ''nroduacers' sood”. If the

ed nbove, between the desisn stratesies of forelgn and
3 holds, thﬂniwgﬁiiﬁﬁiﬁk_Johnaon's sugrestions, natiomalisn
iderer a producers' pood. If, howaver, the national erter-

inly Licensing or the foreirn subsidiaries develop their

tie arpunent 18 weakened - in fact, the crueial distine-

Letwecn technological stratery and not hetween property,
:

P casa o fnm:bgn %midiaries the two tend to be 01038-11?

if "n collective consumntion cood
ag of nviva*n conaumntian in ordar

B orate & thain ﬁuhsiﬂimn!au in
nt comoany. ﬁmﬁ a Ly
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the argument often put forward that in the S

1strial lahour) is too expensive in relation to
v

arket prices (e.g. Panig 1071) becaus

costs with subsidies

e of a comr

high wages and social security
‘he form of low interest rates, fiscal incentives,
ret itances, a switch to labour-intensive techniques

1tial changes in policies by the State (which seem

_}f:'wlit:lcal conditions of the LNCs) oT at least an
low pricing by the State institutions.

R

s the oonditions of work, it can be argued that the

t, in fact benefit from a technological dependence,
esigns imnorted embody standards of work-intensity

ety, developed in the ACs as a result of the organi-

ose cbuntri'u and of their political weight: con-

y absent in the LDCs.

s of employment and better conditions of work,

t whether this would be a substantial result of

their present condition, especially in the
inly be a reason for those who

wport such policy; as it




;ﬁﬂplﬂrmant,.probxbly the main direct beneficiaries of the
of greater self-reliance in capital goods design will be
essional proups. Their employment opportunities will be
Ably will their relative power within the State and the

> Chapter II) - an objective which may be desirable in

*h also tends to bring along more material rewards too. In
- have often pioncered the support of such policiles in the

outside the State.

ral terms, if one were contemplating a change in the mode
- mastery of design skills would then take a much greater
workers and parts of the middle class commltted to such
change, to be effective, would probably require new forms
of production (RBettelheim, 1968; Pignon and Querzola, 1974,
Presently, such concern has, howsver, probably little
ption of policies of greater technological self-reliance
LDCs we are di!hﬂbﬁ&ng; Although it is an important

ractical question, we shall not pursue it here in more
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ably in any country, there is a degree of mixture, some
)eally designed (eventually based on reverse engineering)
iously developed suggest that in the LDCs the working

anisms will lead to an incressing reliance on licemsing.

, in such countries, the intervention of the State in support
8 seems to be especially necessary if a hetter balanced mix
This mix will be the result not only of the technical
tions of the country but also of the objectives desired
SR (e.g. an ohjective of increasing employment may lead
{ifferent products from those favoured by an objective
‘exchange) - i.e. the mix will also be the result of the

it of different groups within the State.

' ";'renpons previously discussed which may lead the State
our of SR, the intervention itself may be a motivation

Atutions as a means of implementing their ideas about

erent groups across the society and through time are

ent ways by the amount of resources and the type of

State support is %ﬁgﬁ961 any normative statement
rebility of such support and, second, about to which

support be directed, depends on the opinion of the
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nomous capitalist development will give more emphasis to SR
ect which sees as a desirable development, an increasing inte-

he local economy with the hegemonic economies of the system.

188 ean be scrutinised on the basis of rational arguments, SO
ve assessments of the policy, although subjective, are not
Although space precludes here further discussion of the issue,
© preceding snalysis indicates that the values of the author

licy of greater SR in the LDCs.

mportant to distinguish the assessment of the desirabllity of
mnra SR in capital goods design in the LDCs, from the assess-—
easibility in the LDCs . Our analysis suggested that
objective of using a policy of greater SR for the purposes of
‘.“; creation may be highly desirable in the LDCs, the econonic

conditions of such countries make this an unlikely result.

 qgg;y_1g, we suggested that a policy of more SR in the LDCs

 some achieved level of economic development expressed in the

. local capital goods industry and related industries, and a
ological infrastructure (e.g. engineering schools), but stricter
be required if the pressure of the market forces 1s in the

an expanded um:of licensing and if there is no foreign exchange
‘such cases, a dominant natinnalist ideclogy and a strong

e . e
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ANALYSIS OF THE RESULTS OF THE INTERVIEWS

duction.

8 come mainly from the records of the interviews made at the end

ith 27 Brazilian producers. The procedures followed to obtain such

and its limitations have already been discussed in Chapter 1.

In some cases the information of the interviews was complamented by

t the enterprises producing custom-built equipment from Technometal

ee Chapter I); from the 1974 catalogue of the ABDIB (Brazilian
B i/
ation for the Development of Basic Industries) and from statements

he Brazilian entrepreneurs during a symposium on the technological

roblems of the capital goods industry held in Sao Paulo, in 1975, under the

¢ the Ministry of Trade and Industry (MIC, 1975).

1B, founded in 1955 to coordinate the supply of equipment for one
obras' refineries, congregated, in 1974, 83 associates, of which
producers of metals (mainly steel and aluminium) or engineering
and the rest producers of capital goods, mainly custom-built

ht. Although its presidency has been traditionally held by

an entrepreneurs, foreign firms hme heavily represented in it.

he time of the interviews, the ABDIB played already an important

1obbying for the interests of the capital goods producers

4n Brazil (1.e. poth national and foreign producers), exerting

against those policies which went, according to iss executives,

the 1n$crnltis°f the industry; pressing mainly for less imports |

more purticipltion-it the producers located in Brazil in the ,

v of local demand and, at the time of the interviews, very strongly i
j%h. recently increased 1imitation and control of payments for |

Sgroements (see Section 4).
_ ikt 15 belonged to the ABDIB, including some of the most .
;ﬁ#ﬁ%tcipintl”qtgthl'lattor. which have provided the main |
es of the Association.
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In order to better understand and evaluate the opinions expressed by
the intervieweas, 1t is necessary to present also some contextual informa-=
tion about the conditions prevailing in Brazil at the time of the intervievws
and in the period preceding them. Such information comes from a variety of
gources, indicated in the text, as well as from my experience at the BNDE
and at FINEP. In the recent years, especially since 1974, some of these
conditions have changed considerably, but since thoge changes are treated
in the next Chapter, the present one focusses on the situation at the time

of the interviews,

Betause of the nature of the information available, its treatment is
mainly qualitative, with emphasis on the identification of gemeral patterns
of behaviour for all the enterprises or for groups of them and on specific
cases which present instances of such behaviour or which, alternatively,

present an important departure from the observed norm.

The next Section analyses for which products the firms use a licensing
gtrategy and which are developed independently of licensing. In view of our
arguments on the need for the enterprises to invest in SR even if they have
a licensing relationship in order to benefit fully from the latter, and
because of the constraints in the LDCs on such investment, we have also
analysed how the enterprises developed the knowledge used for the lines
independent of 11caﬁaing (mainly copying-and-adaptation) and examined their
strategies in terms of purpose, 1.e. whether an increase in SR in at least

some lines of production was deliverately sought. We found only three

enterprises which were following a deliberate strategy of developing their

v e jcal capacity in order to retain and achieve self-reliance in
1 design in some 1lines of production. We have called them "deliberately self-

t. ~ reliant enterprises" and their main characteristics are analysed in Section 3.




tudies of the Brazilian capital goods industry
and especially Tecnometal, 1971) suggested

le degree of reliance on licensing. Our

t role played by licensing ugraem;nts as a

ggests that such importance tended to increase,

ws showed also that the degree of reliance
Among the 27 firms interviewed, we found
srviews had no licensing agreements at all; of
licensing agreements as a source of designs,
for less than 8050:!5 their males, 4 for circa

e than 50% of their sales.(see Table IV-1).

develppnent” (MLD),
ising" (ML) .

_ON LICENSING
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of the contracts were held by the ML enterprises (see Table
ough the average number of contracts per enterprise is not

1y different between the three groups of enterprises (ML, MLD
ecially between the first two (see same Table), this is rather

as three enterprises have 37% of the contracts (see below).

LICENSING CONTRACTS BY TYPE OF ENTERPRISE

Conta'.&otl_
Number  Percentage Average Contracts per Enterprise

29 38.7 4,14
13 16.5 3.25
79 100.0 3.95

le IV-3 we show the distribution of the capital, value of pro-
number of mkorl = of 24 of our enterprises according to their
on ;&1dpi'i'ng:-; As it can be seen, the share in the three aggregates
: MLD groups is far superior to their share in the number of
reflecting their larger size, The same Table shows the average
three variables for the four groups, although such averages have
ﬁ.th caution, as there is a wide range of sizes w:lt'hi'n each
rtheless there seems to be a close association between size and

contracts - the Spearman rank correlation -"do_eﬂ.j_cj_anﬁg:fo-r. the

‘ é.:i"jll.'é'fifié;; are significant at the 5% level and o

iber of workers) ‘at the

1% level (see Table

iag#gciation can be: understoodidn the light ot
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- 4
itment of resources to SR in design.

ION OF CAPITAL, VALUE OF PRODUCTION AND NUMBER OF
CORDING TO DEGREE OF RELIANCE ON LICENSING

CﬂEital 2/ Value of Prod. 2/ Workers
A % Avers: Avera g
Average % Average %  Average % |
4010 4,8 8572 5.8 214 8.2 E
27305 45.8 47570 45.0 091 53.2 |
19772 42,7 34250 41.7 453 31,3 :
%ﬂ§§231 6.7 18540 7.5 316 7L |
100.0 100.0 100.0 |

. . 1 |
K_CORRELATION _ n'/m SIZE AND NUMBER OF
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IV-5 shows the number of enterprises interviewed, the number of

rige with the highest number of contracts, for the main lines of pro-

of the enterprises interviewsd: However, it is important to note

oo each line of production includes several products (see Table),

h level of disaggregation concesls importent differences, especially

the complexity of the goods included in each line.

: ENTERPRISES AND LICENSING CONTRACTS BY PRODUCT LINES

Ent. Ent. with No of Ccont. of Ent

Int. Lic. Con. Conts. with largest
No. of Con-

tracts
Chemical and Petrochemical Ind.
_h.nt exchangers, fractioning
te,) 5 5 15 5
Railways (mainly rolling stock
:ed equipment and parts) 4 3 T 3
ls Handling Equipment (mainly
uilt cranes) ¥ 4 4 10 3
5] 3 10
Y. 5 3 8 5
stom~-built 1 1 2 )
4 2

ower Equipment

ient for hydro-plants

: (generation)
puent for distribution and

-]
B
W
[

electric motors ¥ 2 = o

Mining Equipment 3 3 4
stom-Built | 2 2 s ]
tandard (concrete truck mixers) 2 2 2 1

Equipment, except Sugar 3 2 7

implements for burrowing,

1ing, ete. : 2 2 3 5
pment for processing egric.

uets (mills, crushers, etc.)

or Sugar Plants , prd 3 8

-

ds several products, fulfillin
R _i_t;jhfﬁmH”.ng the same

: ‘;élﬁﬁkﬂggl
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 IV-5 CONT'D)

Ent. Ent. with No., of font. of Fnt.

Int. ILic. Cont. Comts.. with largest
No. of Con-

tracts.
. for Ships 3 3 :
lesel Engines 1 1 1 e
her equipment (rudder mach., deck
equipment) 2 2 ? :
raction (mainly for drilling) 3 3 8 ;
~equipment for steel plants 2 it 2 & .
1d Celulosis Rquipment 2 3 1 :
ling Equipment 2 1 4 ;
2 2 -
stom~-Built Equipment (Bub-total) 64
andard Equipment (Sub-total) 20
27 20 (4

- Includes Equipment for steel plants; excludes conveyors etc. for
mining and cement, included in the latter.

%/ Excludes specialised motors for steel rolls, included in the
""Steel Equipment"

aring the lines of production and products therein which depend on
and those which do not, we find that (see Table IV-6):-

y enterprises used licensing only for products in lines of pro-
tion in which they had other products developed independently,
is a producer of machine tools and the other a producer of
ment for sugar cane production, Both tended to use licensing
the more complex goods of their product range. The two belwng

nterprise used licensing for lines of production completely

rent from those in which it had its own designs. Originally
er of m;m equipment, it branched off into mining and

mm-g;s for which it uses licensing., It is an IE.

‘“prj,.“ Mk some lines of production totally independent

1 le in other lines they combined products for
lependent design and products for which they
. The latter tended to be more complex pro-
enterprises are involvad mainly with the pro-
qnuimt- occupying a lead

e
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in the sector. one 13 a producer of eleoctronics equipment for
telocommunications, the fifth is a producer of road-building
equipment, and the last one, a producer of mining equipment
(especially materials handling - conveyor belts, etc.). The
first three and the last are MLD enterprises, the fourth, an IE,
and the last one an ML enterprise.

iv) Eleven enterprises had some lines of production in wh ch they
depended on licensing exclusively and other lines in which were
combined products depending on licensing and preducts developed
independently. : Those are mainly the ML enterprises, where the
products developed indepmndently of licensing are relatively
unimportant. They produce mainly heavy engineering equipment,
usually over a wide range of products.

In terms of contracts of licensing, the majority (c. 60%) refer

to lines of production where the enterprises have no products
independent of licensing. This result is of course hemvily
influenced by the eight enterprises which depend almost exclusively
on licensing. If we exclude them, the result is a match: 26 con-
tracts refer to lines of production in which co-exist licensing
and independent development, and 27 to lines where there is
licensing only.

TABLE IV-6: COMBINATION OF LICENSED AND NON-LICENSED PRODUCTS IN THE
LINES OF PRODUCTION OF THE ENTERPRISES ACCORDING TO THEIR
DEGREE OF SALES' DEPENDENCE ON LICENSING

Enterprises
Lines of Production and Products MID IE ML Total

ﬁi ensed products only in lines of pro-
duction where there are also non-licensed

ines of production wholly indepen-
£ licensing. Others combining
sed and non-licensed products. 4 1 1 6

o8 &2 production totally depen-
licensing. Others combining
1 and non-licensed products. 1 2 8 11

dﬁpﬂndent on licensing totally dif=-
from lines independent of
3 i 4
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prises which did not use licensing (WL) tended to produce a
¢ of products, normally relatively simple, standard products.
ucers of universal machine-tools, one a producer of machinery
~agricultural products (grinders, crushers, etc.), ome 2
_3‘4‘957135 oquipment, one a producer for process plant equio-
roducers of equipment for slectric power distribution (trans-
ernators, etc.) and generation (electric power motors). Among
%e, two signed licensing agreements later on, for more complex
and the last one is an enterprise with a strong commitment to
, whose case is discussed in more deteil in Section 3, Case 4).
ategy of design adopted by the majority of the enterprises inter-
those lines of production for which they did not use licensing,

terised as "copying", but with some qualifications,

s in the majority of cases, necessarily an exact duplication

t of another enterprise -~ it often iavolves some adaptation of
.0 local conditions and/or to the requirements of specific cus-
;_hglegg' it 4s still a copying strategy, in the sense that the
?‘nd on the existence of the finished product of another

s a model and are not capable (or willing to) of developing

ncts bssed on their own design effort.

views 2lgo showed that none of the enterprises which used
nents used them from thelr inception. In fact, for this group
average of twenty-one years lapsed between the foundation of
s and their firat use of licensing (see Table IV-7). It is

bant to analyse their evolution towards licensing.
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' BETWEEN FOUNDATION OF ENTERPRISES AND FIRST USE

Average Number of ¥ears

25.38
16.43
18,33
21.28

\terprises began by copying machines produced either
st frequently, they copied machines that were already
lian market, largely through imports (see Table IV-8).
, railway rolling stock, hollees for process

he design capability was developed through activities
d then eventusl replacement of worn-out ma ines, a
. was rather common in Brazil (Leff, 1968) as well
s the US (Rosenberg, 1972). In other cases (for

cranes), we found that enterprises that had

e 2/
_0of Enterprises
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sying ®mas nmot strictly limited to what was available inm the

n market. Quite often, there was a reliance on the experience of

entreprensurs which reproduced in Brazil the machines they knew

countries of origin. (A typical example is that of an entre-
‘had been a road-building contractor in other countries and who

roducer of road-building equipment in Brazll.)

[¥o1e of immigrants, especislly of Italisn origin, Whbch were offen

orkers in their countries, and who became entrepreneurs in Brazil

iphesised by all the historians of Erazilian industrialisation

3; Dean 1971) and a simplo perusal of the names of cepital goods
'in Brasil confirms this (Romi, Dedini, Zanini, Micheletto,

: @311:-5111, Rocco, D'Andrea, etc.).

w erprises we interviewed showed several examples of such pattern

4 knowledge, but they also conflrm (see Leff, 1968) ite dwindling

4n the present dlx.'rstlecting the changes in the immigration

:éiﬁil as probably greater barriers to entry in the industry. In

two of the enterprises interviewed (both WL) were still directed

eration immigrants, which had brought the basic design skills

'JTrlaﬂﬂe o:‘doﬂ?iﬂt.'t the origin of an industry based on local

ship 1n,l-raii,a‘v§1op.d'eountry iz probably not surprising.

»n observed in other latecomer countries, in industries where

ible, as shown by Rosenberg (1972) for the US and Landes

stern Burope. ’
!
!

|
to wwmmgp.;,,ny of beginning production becomes even more j_
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a that is, hefore the large investments in infrastructure
bﬁsan in Brazil, TIn other words, the majority of the

by producing relatively simple machines, relatively easy
11, Appendix), for rather undemanding customers, In 2
Te was little competition from gubsidiaries of tradli-
(’hid‘ came in mainly in the f£ifties) and where the legal
uction of property rights worked precariously (see

ch conditions, copying was probably the easlert, cheapest

-

alternative to follow.

the enterprises moved into the production of moTe com=
2 their original lines of production, they have tended
\g, especinlly 1f, concomitantly they diversified their
production. Nevertkelass, they have often retained an
‘capacity in the simpler products of theilr original

» (normally based on copying-and-adaptetion) as indicated
parison between the lines of production based on
aveloped independently. It is nonetheless woxth

s in more detail,

_ erprises in three categories, mainly in accordance
their products, hefore we knew their dogree of reliance
d then nine enterprises "A", ten "B", and eight "C",
| A to C decreasingly, It is indicative of the dif-
of the products that the WL enterprises zccounted

» of the Bx  and none of the As. (S8ee Table 1IV-9).

s "B" is one of our deli-

¢ s

, the first Chapter, with the help of sectorial specialists,
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> to be more labour-intensive than the others
' workers with that of capital in Table IV-3.
ION OF THE ENTERPRISES ACCORDING TG QUALITY OF i
Ar IR n

- 2 5 7 :

4 2 1 7

= 3 1 4

3 1 9

10 8 27
- £ the lines for which the enterprises gemerally .l
od during the vyisits to the enterprises by I'
i 1/ i
rgio F. Alves, who participated in the study. |
|

to note that circa 80% of the licensing con-

for sectors which rqquiu custom-built equipment

y) or to special %tnu such as transfer
i

L

for stee -wom ‘%;,‘-? Table IV-3).

“aly
twenty enterprises which relied




ncentrated in three enterprises, each of which

e different sectors (

Teble IV-11).

ATION FROM ORIGINAL LTNES OF PRODUCTION.”

~ Humber of Contracts  Number of Sectors for |
. ‘which it Produces a
:_‘; - st 1 | ——— i

ng at all, not

entioned, but also

out of the seven
ng machines to

) their line of
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ews indicated that the further the enterprises interviewed
, their original lines of production (based on copying), the more
to rely on licemsing, It is, therefore, worth examéining tha more

ed those enterpriges to diversify their production.

ng the questionnaires, we identify different reasons for
tion, as well as different patterns:

1 WL enterprise, producing wood-working machine tools, which

the market for metal-working machines more attractive and

d over to this type of machines. As it produced relatively
» machines it Zaced relatively little competition from imports
foreign subsidiaries, conditions which apply to its present

£ machines too. The switchover was complete (i.e. they

ed the original lines of production).

prises producing agricultural equipment, whose markets tended
' slowly and/or irregularly - three enterprises, which have
11y diversified mainly to process industries' equipment,
ining howtv-f1'£h§i?tnxisin!1 lines of production. One is

I enterprise, tﬁh’ﬂﬁhﬁr“ln.lﬂ, and the third, which now relies
o 1t-'ortgin!i 11@;_9! production, is an ML enterprise.
enterprise which mﬂiﬂind in suqaC cane  equipment was

to diversify 1ts production..

ses which found 4% iapossible to competo with imports -
'Jmiﬁfﬁﬁﬂ”ﬁih" IE) producing standard, series-

tured goods, where scale economies are relatively important,

.
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& not so strong,

ich formerly specialised in goods demanded by the
j equipment and oil exploration equipment) whose

' 8lowly and/or irregularly. Two enterprises (ML),

ntary to their original lines and three others,
IE), producing railway equipment, diversified into
ines, but which bore some affinity to the original
88 industries' equipment and metallic structures.
for the latter three has been, over the yeers,

srupted by imports originating from bilaterasl trade

(see Bection 4 below and next Chapter) and was further

{ by the competition of foreign subsidiaries.

F
which were and arsproduﬁers of custom-built equip-
v ,sﬁeavy—ensineer'iﬁgk-ptndjletb-,. predominantly for the
i sen-eight enterprises. Their diversifiecation 1s a
:maral, uomb:l-ned.f'ﬁwﬂfgm the opening up of new
, markets, especially by the creation and expansion
interprises, thouaauw ensn of entry in those

ded they had :ucm!ﬂ# 'q:;graenenta (see EBection 4),

ot competition from forelgn subsidiaries, as well

ramilian competitors, including thoso mentioned in

rtant role in those processes of

ustries policies, espe ally



=G -

%2 ptress that, in the latter role, up to the time of the inter-
had not tried to establieh some depree of specialisation among
ders, which, presumably, would have been to the bemefit of both
 and suppliers, especially the latter. Ouite the contrary, the

} been left open to any new entrant, provided 1t had the necessary

L and finencial conditimme, with 1ittle concern to the other

. In many cages, eapecially Petrobras, had actively encouraged the
new suppliera, which provmked complaints from some of its estab-
ppliera which we interviewed, sho, although praising Petrobras’

in general (see Section 4 and next Chanter), were highly eritical

spect.

8 regards the stratepy of the enterprises, it is important to note
_~nnture of their procese of diversification - it rarely followed
. product-mix, tending to be a reaction to short-term market

es: when such an npportunity was prezented, mozt of the Pfirms

- participate, signing licensing sgreoments in order to be zble to
reflecting, in part, the over-investment in welation to the market
hiich characterised the capital goods industry, especially the

11t producers, from the early 'sixtles until 1973/1974 (see Chapter V).

t, the design strategy of
g of product selection, lacking a cohesive long-term prospect and a
h the development of 2 ER capacity - the exceptions heing dis-

the next Section .

',f; the astrategy used by the majority of the enterprises inter-
‘the exceptions discussed in the next Section, can be charac-
‘“f;ﬁrrigﬁggsing" -~ where copying was not feasible,

@3 tended to use licensing and the trend smggested by the

T SR N JORIAR =2 N ———NSEEEEEEEE
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5 1n the direction of increasing the relative importance of
~€. 2 distinctive trait of the strategy of the majority of the
ervieved, was the limited commitment of thelr resources to

b of their own designs. In Section 4 we discuss the reasons

tegy.

berately Self-Reliant Enterprises

lready mentioned that we found only three firms following a
1f-reliance in design. In all three cases, as we shall see
12-roliance is partial, in the sense that the firms use copying,
(in one case) their clients as sources of basic design.

, such firms are distinet from the others in that they pursue
delibrately bullding up a capacity for design (basic and

‘allows them to conceptualige and prepare a product for manu-

ed on their own resources,

uasing the advantages and disadventages of such strategy
we presgent some of the main features of the three enter-

ow a strategy of partial self-reliance:

ding producer of machine tools, the Enterprise, at the
view, depended on licensing for circa 30% of its sales,
being based on copying and adaptation and on their own
. belongs to the MLD group). Tt had, in 1972, over thirty

ience of machine-tool production, where they started through

. of technologica city has been a prime concern of

In the post-War p.rj_gd gh,
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Enterprise sent one of his sons, nresently the maln execu-
%, to the U.S. for a post-graduate training period in

to the technological develonmont of machina tools. This
1y practical but academic training as well. Following this,

nitroduced substantial changes in their line of production. i

An 19858, thoy hired an American firm of engineering to con-
1 appraisal of the Enterprise, comparing it to similar firms
1lowing which new modifications wore introduced. Among the

i

en at that time was that of developing lathes for cylinder

2) plants with theiw own design.

~to their assessment, them, in 1058, they were forty years

3 of international technology of such lathes, which are a

ylex product. Presently, they clalm to he "twenty years
laims, a5 with every manufacturer's, have of course to be
epervation, but, nevertheless, the fact is that they are
machines; lergely on technology grounds as, on thelr own

tend to cost more and have longer delivery time than those
dtors. Morecwer, they are licensing such machines too. They
ut of the revenue of about US $%,000,000,00 they racaivgiigr

yout one—-fourth is "technologlecal rent™,

4in this project as well as in the others, tends to he i
1npOug-1mprofanan&§4£n¥?¥wing considerable amonnta of

aauriad-fprth%by?ﬂﬂaiiﬁﬁqamﬂ in charge of a dif- '

ojects excluesively. In a more recont estimate (1074)

1y 4% of their revenue for technological development
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m mmer traini ng*

1terview they were planning e major expansion,
completed in 1975. In that year they began
® £ield of mmerically controlled machines

|

rical control) by incorporatimg a speclalist £xcn

th a wide ranpe of products (complete cotton
)11 processing mills, compact feed gr inding and
ges for various purnoses, garbage compacting
transit mixers, nlow and harrow agricultural

ensing for ahout 50% of its sales (an TT enter-

he War they practically doubled their output
chines available in the market.

—

receive tochnical nssis

ty years, during
j’.!:..:ic'ensed. equip-

. farchives, blue-




.
g porsons employed in design), ang they were planning to set up,

or with an Institute of agronomic research, a pilot plant to develop
st their equipment,

T techuological strategy is beat sumarised by a quote from their
utive during the interview: "/first/ to master the technology

Only after this stage tt is posaible to innovate.

® Stlll partially based on the knowledge of thelr former

or they have been quite successful, both internally and abroad - they
orted to several countries, including the U.8. (estimate for 1973:
1,500,000.00) and, according to them, are among the four largest

ers in the world,

ich case of "emancipation" from licensing-unique in our sample - is
3ting per se. Nevertheless, what seems even more important is the
ess of the Enterprise that it must develop its own research bazis,
own by the initiatives taken ~ that it cannot rest om the "acquired

Is'" of the past experience of its former licemsor,

- A pmall enterprise producing electrical equipment, especiaily
tors. It does not lold any iicensing agreements, According
epreneurs, %& gquws custom-bullt equipment, 1f 1t had to

nce from abrozd this would require a different

schnical assista

r each oriﬂﬂ‘;&t‘i’sh would be commissioned after they had been

sic design and

lucts in the
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- ence
)¢ its present main executives - one wha hac hed nuumFuLEur\*ﬁ A ?u—l*in Eurove,

d practical Xnowledge. About 1960 they set up a technical department, SO

ot to rely any more on the knowledge of relatively dispersed persons.

department (23 persons, not counting the executives above-mentioned -

WMo however, tend to be still involved in technicsl problems) 18 not insig-

eant to the size 0f the enterprise (9% of its manpower) and is often
lemented by resource to the electrotechnics research imstitute of the

srglty where one of the directors teaches.

’rit is an enterprise oriented towards the internal market exclusively,
e it has been operating successfully in a fairly competitive market,
including some multinational corporstions, expanding their production "at

elatively constant rate of 20% per year",

~ Although they operate in different sectors, with different problems,

ree enterprises considered ahove have some comuon traits that are
yrth mentioning:

n manufacturing - as we have seem, all three have been

Experience 1

sctive in their fields for over thirty years. Experience, as dis-

cussed in Chapter 11, is & eritical element in the design and manu-

factmre of capital goods.
itive and aware of technical problems

A manogement that is highly sens

- in the three enterprises the main executives have first-hand

R Anioal _”.léagﬁ-gnd are aware of 1ts importance for the growth

R aicy itohisatiosdedge) Tron abrosd. - thejiuaes entarprises have

; mﬂ knowledge from abroad, through training of technical

caet , WEEOR Ped
»

ey stcrted producing electrie motors in 1937, based on the knowledge

d the other a professor in a Brazilian university - combining thus academic
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lgtaff and menagement, import of personnel, and licensing agree-

ments, in order to supplement their internal resources.

Cappcity to use local technical resources - all three use the
resources available from research institutes in Brazil to comple-

ment their own resources.

An aggressive attitude towards the market - best summarised in
| the identical comment of enterprises 3 and § as regards patents -
‘tthe best patent is to launch the product first and dominate the

 macket'.

A long-term prospective in terms of product mix and a willingness
‘to take risks based on the technical resources available - all three
_enterprises have shown a disposition to take considerable risks,
:pannitting themselves to courses of action of uncertain results,
;@hut would pay off only in the relatively long run and which relied

§.3311y on their téohnionl capacity for success.

Although several of the other enterprises have some of those characteris-

common (e.g. experience and technical awareness of the entre-

rs) it 18 the last point that differentiates the self-reliant enter-

from the others,

*fﬁ-hnve restricted our discussion to self-reliance in design., However,

that half of the coutracts of licensing involve some transfer of
gy of manufacturing (see Section 4), 1t could be pogsible that |

1lian enterprises had deliberately abandoned self-reliance in |

1 were trying to achieve self-reliance in manufacturing techniques,

fact, in our interviews, we found one enterprise which had -

ely adopted such strategy: 21 enterprise producing process indus-

d@y-pnt, ih*éﬁ@ﬁjﬁgﬁ@@;g@;g.nnnll research team and its own
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ea concerned only with manufacturing techniques. They also had
tod 8 specialist from abromd to supplement their own resources and had
'.qf ther unsuccessfully, to use the loeal research institutes (see

j). In this process, which hegan in 1857, with the setting up of an

: ing department, they had achieved some successful results, especially
e area of metallic walding, As thay pointed out, they had deliberately
 self-reliance on design, relying on licensing or copying, when

q&.in'exchange for "autonomy" in manufacturing technology.

r success in the latter enabled them to cut down deliwery times
wing to rely upon the licensor to provide them with assistance
pfacturing es well as providing them with a high quality product;
ly served as a defence against the threat of entry of their licen-
iu-fact. the enterprise was, at the time of the interview, con-

- the pogpibility of having to abandon one of its main lines of

 ag 1ts licensor had declded to set up a subsidiary in Brazil (see

org Bonditioning the Choice of Strategies in Brszil at the Time

.ﬁgégion analyses the main factors conditioning the choice of

at the time of the interviews and the reaction of the enter-

. import policies) they are examined in more detail in the

I1 and III.
.:!Q 71 and I _A.‘
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;b, section is divided into four additional sub-sections. In the

gt t¥0 (4.2 and 4.3) we examine some aspects of the demand foT design
arazil, especially from the State Enterprises and the competition from
Bre §

»d technology.  The policies underlying such characteristics are

L mined in detall in Chapter V,

 gnb-section 4.4 annlyses some of the loeal conditions for design,
gpecinlly the avallability of resources for design (manpower, research
tutes, etc.) and their use hy the enternrises, the learning from
-ﬁiriing and copyling and the risks of an SR strategy.

'mag final sub-section, 4,5, analyses the msin conditions for licen-
ing as found in the intsrviews - the availability of licensors and the
conditions of the relationship of the Braziiian Firms with their
gore, including the risks of entry of the licensor as a nartner, or
netitor, and it concludes hy comparing such risks with those

ing from a self-reliant strategy.

nIﬂpgd-Conditions

(a) Acceptance of local design by Brezilisn customers

 The interviews sugzgest that the customers of the least complex pro-
tend to accept the products locally designed. They often provide

ie machines to be copied, "to have another of that",

The situation is quite different as regarda the more complex products.
rviews indicate that while in the less complex lines the competi~

ends oonsiderably on price, the customers being rather undemanding
of quality, for the more complex goods there is a strong emphasis

e S

3 o8 | e
price competition being contingent on equivalent quality,




SR b

qnis applies strongly to the State Interprises, on which the majority
, tne enterprises inverviewed (21) are hiphly dependent for their sales.

h

our interviews with the capital goods nroducere as well az our sub-

gent study of the purchasing policies of the State Enterprises (see

gxt Chapter), show that the State Entervrises in Brazil ere highly reluc-
ant to accept locally designed products, especially for important components

} their productive process, largely on reliability prounds.

; Such 2 policy is nommally implemented through pre-bidding sereening,

pere often only enterprises with access to a "paliahle"” licensor are

septed, In some cases, the State Enterprises suggest the name of 2 poten-

‘1icensor.

' To give an examnle, the bidding proposals for the Stage 1T of the

jonal Plan for Steel - - . were divided in two steps, and
lucers of capital goods were asked to present separately the

cal specifications of the propoged equipment and their prices. Only

fter the former were examined were the latter considered, and even then

for equipmenta of equivalent quality and which had passed the tech-

‘.’”m-m"hen jicensing was often required for Brazilian producers,

ar procedures are widely .ppligd:yhrnughput the State Enternrises.

Chapter V.)

‘The role played by the gtate Enterprises in the Brazilian economy

ers of essential inputs for the rest ot the economy (oil, steel,

ombined to the complexity of

— LR IR
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of total self-reliance in design in Brazil is, in prac-
e as well as unjustifiable from the arguments developed inm

hapters.

ion was probably strengthened by the limited efforts of the
prises to develop their own design capacity but, on the other
 powerful doterrent to the latter's investment in such capa=

} thua, a viclous circle as regards SR in design, which 18
cult to break hy the difficulty of distingulshing between
assessment and excessive caution and projudice - a point Uz
in the next Chapter. Nevertheless, there are indications
dews and other sources (Tecnometal, 1071; MIC, 1975) that
'jﬁa Brazilian capital goods producers would probably have a
acity to design the products for the State Fnterprises, but
.qu to use licensing (e.g. stop-logs for hydro-power, tanks
es). It has algo been reported that the special lathes

13 of steel mills which Enterprise 3 has been exporting

had been previously refused hy a State company in Brazil

‘K our interviews with the capital zoods producers and with
iges indicate that the latter had not any nolicy of incen-
;r.to naster the preliminary dosien of the licensed products,
ture they could substitute SR for licenning. Petrobras,
some cases purchaged the preliminary design of smme products
'_;t on to thﬂenrgs&lﬁhn‘ﬁrndneers but did not seem to have
1p them to develop such design locally. One of its

at exchangers, remarked that "given

producer of he




- 138~

n SR, parallel to licensing, supported by the State Enterprise

jroe

he equipment.

Although we do aot have data similar

arding the State Enterprises for the privato customers, our

th the capital goods producers indicate that the benaviour of

r 18 very similar to that of the State Enterprises; especially

111t equipment (e.g. paper-making machinery, and dement equip-
cluding also more standard equipment. In the latter, foT

found a contract, for plough discs, where it was explicitly

1t was maintained for trade-mark purpoges only, although for &

(1% of the sales).

traints ahove discussed, are reflected in the criteria of
censors by the firms interviewed: the enterprises look for a
that 1s, at the same time, technically relliable and which has a
f|§fwaraz11. The former is assessed through several means:

specialised literature (mainly technical journals), by
rnaticnal exhibitions and by direct contact with possible
iting them in their countries, For the latter, they rely

ir obgervation of the Brazilian market but also often on
ons from their customers (see Table IV-12). In fact, in
icensed products, good international standing and accepta-
azilian market are normally ceincldent.

Y4
)R CHOOSING A LICENSOR

Enterprises
i1

oo w ©

one criterion so
1 enterprises.

 sum of
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h the interviews were conducted in a perioed of boom, largely
State investments, especially in steel, mining, oil and
1s, soveral onterprises éinterviewed complained about the

1ity" of State investments, on account of thelr past axperiences.

terprises which depend directly on the S ate investment, are

_n fact, with considerable uneertainty about the reakisation of such
As discussed An mome detail in the next Chepter, the declsions
nvestment are often delayed for considerable periods, normally
icial and political problems and thea, when the pressure for the

he inputs provided by the State enterprises mounts and the

make such investments iz finally made, the time prossure on
very great and, comsequently, no time is left for the local

f designs, prototypes, etc. Altmrnatively, on account of anté-
iey, and balance of payments problems, State investments

ed upon sre sometimes postponed, as was the case in the early

£ "' more recently in 1976 (see Chanter V).

n from Imﬂﬂﬂ Technology

he :local aunp,lim ;ﬁ'_.:m, the necessary technical conditinns to
d products, there is a strong uncertainty about
llowed to supply them, mainly on account of the finan-

!}:mn the finaneing of such pProjects is

~this had recently happened in several

‘electric power generation and railways,

Dliccnsli i
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linked to foreign suppliers' cradite, normally backed by
, and the latter to bilateral trade agreements. It was
13? at least a third of the enterprises interviewed, which
On a8 their main problem at the time, ¥specially bitter

ers of railway equipment, who argued that imports had been
Tz Burope, under one of the bilateral trade agreements (of
for coffes), for a price that was the double of theirs,

iich they had considerable idle capacity st their rlants.

blems arising from tied-loans and barter-trade agreements e
 great fiscal incentives given to imports of capital goods
eﬂeeading the interviews (see Chapter V), which applied

e more complex goods and which were widely used by the State

plicies of the State enternrises as regards their preference
;great exception being Petrobras, the State oil company

';sgtant. CESP, the State of Seo Paulo electric nower utility

: The enterprises inverviewed, espacially the producers

ng equipment, also pointed out the uncertainty of State

of the main causes of their widely diversified range of

-cnaaad in Section 2 asbove. Buch diversification, as

;gn important obstacle to a strategy of self-reliance. |

the graater protection against imports snjoyed by the

yhahly Zfavoured the process of copying and adaptation

sction with imported technology
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in the first place, the subsidisries of the multi-
 stimulated by free-entry policies and aavaral
2r), have entered the Brazilian market in great
inate several segments of the capital goods indus-—

¢ machinery (see Chapter I).

a preference would be glven to Brazilian firms
point o which we ghall return in Chapter VL,
_ e

list of contracts of the enterprises inter-

» = y
le, we find that for 70% of the contracts
L} . ”“.1.;&.:‘-.'\. .

.p. : -. . q v e ’. .:I - y
: ; X < - 3 -. ool
- underestimate, as I 0
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> available shows that at the time of the interviews foreign

hed entered mainly the heavy emgineering sectors (leff, 1968;

7) and where standard products are relatively nasg-produced (trac-
v

{1ding equipment, pumps and compressors) leaving relatively

kete such as lighter process ecuipment (boilers, tanks) and

This probably contributed tco to the possibility of suc-

ying-and-edapting some of the lntter products.

the second plece, even where thers are no foreign eobsidiaries com~

s potentially self-reliant f£irm can £ind as a competiter another

B R e eenent, enjoying thus the sdvantages

ed, which would probably prompt the first firm to use licensing

;, for 211 lines of production in which our firms held licen-

nts there was at least another Srazilian licensor and/or a

=d to its nltimate consegumnces this process would lead to 2
arkets ~- one in which there were only licensed companies

1 subsidiaries and another in which there were only Brazilian

ulty of Brazilian firms to survive in the latter markets,
' they have some technical capacity is 1llustrated by one of our
4ges - a producer of road-building equipment which, based on

cal skills of a highly ingenious entrevreneur (who copied and
hines available in the Brazilian market or which he knew from

sperience as & comtractor abroad), at the time of the

“p m’ competing successfully with two multinational companies,
eg, in 1974 it was bought out by another MNC when it entered
an merket. Had it been supported by the Government and

es 1limited, it was an enterprise with high growth

tive of this process that while in custom-bui¥ equipment
npanies sccounted for circa half of the value of pro-
Chapter in 1870, in the production of machine tools,
veiv. ui dels predominate (IPEA, 1974), they were
e value of production in the same year




, some interpemetration of the two systems
rs based on cqpying competing with other
ng and/or with subsidiaries; but this

2 lines of custom-built pquipment and in

b=

iced, goods (e.g. machine tools), the

the preserve of licensed companies

e first the availapility of design

use hy the firms interviewed (manpower,
then discuss the risks involved in copying
* financial resources for design and

‘the interviews (inmcluding sources of risk-

rprises. In the last part we then discuss

g and the risks

ialysis and that

; apalysis
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w of skilled personnel available. ... Training progrewwes cank
e hierarchy af the firm's concerns, and are gemerally under
tration of low-echelon executives" (Leff, 1968, p. 84). Sinee

aber of engir

sers graduated #n the country increased over
4n the period 196471071, from 2351 to 8425, an output, in the

, greater than that of Italy and cirea 70% of that of the UK,

ith a Et?bﬂsﬁﬂﬁﬁﬁhﬂhring tradition (see Table IV-13).

GINEERING GRADUATES IN SEVERAL COUNTRIES - 1974/1971

1065 1971
0a51~/ 9425
9
Lyietn 51822 rarass/

10301/ $6027

i
|
-

ermany 21264 o1 972/

8732 12296

= 2807 5766

. -gixties, there had heen a great expansion in
ost-graduate sducation in engineering, inclusive in
srogrammes. At tho time of the interviews,
d received their degree from such programmes

I,g their courses but had not written their

)
gk, e

eering population has ¢

iming pred e of civil

hose who had

MRS

for which

.80 changed favourably,

mic eareers withou




—185-
‘electrical,

ations such as mechanic

t share

*hapter IT, design @ 5 are developed

t if the firms do not use the engineers

 expertise is not developed, even 1f there

. 2/
engineers.

SRR Zazcon toge
S 605
3.7

6.3
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_-1-:‘:ate that such staffs often have ‘ew engineers, esnecially
rprises, where the entrapreneurs are normally the main

eal knowledre. In one of them, for instance, they had only
the vhole firm and that "for leral reasons", The main

the "I, enterprises ia Case 4, discussed in Section 3, but

he P ntrenreneurs nlayed a eritical technical role,

dine to the interviews, the dasicn staffs, in most enternrises,
1y ocennied with desien, heang ofton used for preparing nro-
2 and onther activities. TIn the enternrises which nuse

1ally those ML, thair design nctivities consist @8 a larse

afl dasien, ineludine adaptation nf the licensed desiens

2 +the “irma whepa such skills shonld he develoned throurh the
son usa their enrineers mainly for detatled design, the

r dogirn j_swme:p -:ﬂbv&-lnnﬂd, iustifyine thus the
entorprises that such skills are not availabla.

ale=-

pnlies miuch more to the knowledge reauired to
ed, where hasic desizn skills are not
";"j:_‘:_jtui{--iihrouprh the licensine relationshin,

jets presently conied. Tor snecial skills, the
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stion is germinal: to educate a local staff for
1cts (something 1licensing provides for only
Indeed, the import of person-embodied know-=
terms of a long-term prospect, of 2 deliberate
28 the effect of its presence within the enter-
considerable time to be fully felt. It is signi-
ises which have used this alternative are
mpting to achi. . - 1°-reliance in the areas for

zh ‘t in.

. have more possibilities of using this alterna#
\ich have licensing agreements, because of the con-
£f of their licensors, from which they could hire
r who could indicate to them candidates from

ve of the lack of interest of the enterprises
lop an independent capacity, that only three of

his possibility.

at although there is im Brazll a scarcity of
sially for the more complex capital gooda, this
1t of the strategy of copyimg-cum-licensing

erprises, if our results apply to the industry's

K i
jw. ET 4
ons, it czn be sald thet one of the results
.ggﬁltan-iiﬁﬁﬂ . 1211y, tend to benefit

- staff from ot

ced countries;
y want to follow

with the add

er———




ises interviewed often complained about the quality of the
lr suppliers of materials and'components. The supplisers of
cially steel and plastics) perform limited technological
'azil, mainly of adaptive character of imported technology

1872; Reis and Redinger, 1075).’

L 0 components and sub-conpc neaie, there is little local
velopment. Local production of electric and electronic

s controls, switchbamrds and instrumentation 18 largely
2ign subsidiaries, which use the technology of theie parent
re there are Brazmilian firms operating (cutting tools, for
end {0 use technology from abroad., The use of local

in fact limited: for machine tools they are largely imported
. for heavy-engimeering products imports cover circa 70%

0, 1975).

ditions represemt an obstacle to the local technological

pital goods products, as argued iln Chapter II (especially

undeniable. However, it is important to stress that the
ﬂﬁ,gum_11qqnpipg_gn;1qwgd by the Brazilian capital goods
in good measure, responsible for this siltuation as the

gn designs and/or products leads to specification of oom-
blunting the incentives to local design by the producers

fact, onme finds the producers of components replicating

the capital goods producers about engineering firms -

ions leads them to use foreign technology



institutes, especially Sao Paulo's IPT
"m-logicaa - Technologieal Research Tnatitute)
n the beginning of the capital goods industry in
#gz Loff, in this respect, to some length:

.‘___R_Baearch Institute of the Sao Paulo
played an important role in promoting
development of this and other Sao Paulo
; during the 1980's and 1940's the

b o central lahoratory for all S=o
der to carry on these efforts the
pectable size. ... The Inastitute did
testing required for the use of local
o functicred as a technological pioneer
net:lces and rocusaaa from abroad."

), my emphasig).

of the research institutes by the Brazilian
yital poods industry, especially as a channel

ucts end processes.

rviews the situation of the research institutes

ion by the State apparatus in charge of

ally by ths-Eignhinséﬁgnxstry. and several

exe in the pmcgsanﬁt elaboration in order to

S E &
ET =0

reh :matitut” ﬁm@ .
u*nged to universities,

'-Iwhioh pre- ol
g competitive
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conditiona, ineluding the increase in their
& ;‘l:l_l_e' administrative iimitations ahove-mentioned.

I-"ta.‘ke a substantial time to be effective and

d4d not seem to he aware of them,

les, over half of them (18) used the research ‘
111y always this use wae for rather modest

itine tests and ~uality control. We found only

y that the use of tlm ;eesenrch institutes is
WI, (aee Tahle I?-ﬁ.&), which can be attribu-
: ogieal raquiumtn, ':.i!ﬁl"zmilng from their
The larger Gﬂt&&zlm%ialr tend also to have

g prueinﬁgfgg;_gﬁﬁ the research institutes
1 I S




= til=

important to stress that the enterprises often acknow-

1ad not tried to explore the full possibilities of the

®3 and that relationships with the latter were eptablished
is of geographical proximity and/or personal contacts.

he general decline or stagnation of the research institutes,
parts of them) have maintailned a good technical standard,
tance, by the development of NC machine-tools by the irT

Of the Agronomical Institube of Uampinas in agricultural

3r do not progress further, which leads the enterprises
Ly such type of services..... Breaking up this vicious
6 of the main concerns of the Brazilian Science and

and we return to this in the following Chapter,

g ;:ers

process lndustries it may be said that the usual pattern
. engineering firms to be used mainly for detail work,
cations of the equipment remain the responsibility of

ho is usually a foreign f£iym,

he interviews therc was a growing awareness of the
technological development implicit in such division
&apital goods producers, the engineering firms and narts
: and, in the interviews, we asked
1t41 1971, when it became the Secretary

n logical Development {aee
r feasibility and
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goods firms if they "had considered the possibility of particl-
2 creation of an engineering “irm or of establishing 3 1ink

eady existant",

27 firms interviewed, one had set up a separate engimeering firm

~was planning to do so, both in association with foreign groups.

ling producers of custom-built equipment and belong to the ML

ler enterprise, a producer of railway equipment and metallic

d established a close relationship with three engineering firms,
¢ composed largely of members of its disbanded technical and
tment aad which acted largely as a replacement of such department.
s o process plant equipment were planning to estzblish agree-
-jihi?"atink engineering f£irms, Finally, one firm had tried unsuc-

set up a link with engineering fimms in the cement sector.

_interviewed expressed fears that, 1f they established 2 special
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FION OF POLICY MEASURES NEEDED TO INCREASE OR TO
CTIVITIES OF TECHNOLOGICAL R & D.

Number of -U

Enterprises

lvities and prototyne

in the enterprise 7
R&D 3
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2
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