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The capital goods.induscry and the dynanics of economic
development in LDCs - The case of Brazil.:

Fabio Stefano Erber

1 -~ Intzroduction .

This paper is addressed to the discussion of the role
of the capital goods industry in the development of a LDC (less-
developed country}, analysing in some detail the case of Brazil.'

The second section reviews the role of the capital goods
industry in the processes of capital accumulations and technical)
progress in an economy whose “"stylized carachteriatics® are
drawn from the example of the advanced capitalist economies. It
concludes with the question whether such conditions are found
in LOCs. The rest of the paper tries ta answer this querry,

The third section recalls the intellectual background of
FICHA CATALOGRAFICA the "battle for the industrialf{zation® of the LDCs and the

different roles the capital qoods industry was ascribed in the

development of such countries,

e capital o0t The three following sections analyse the developrment of
The capital goods industry and the the Brortro e follawing section

dynamice of econonic developnent in et capiear gonds indust

LbCs ~ The case of Brazil. ?

"Brazilian miracle®
~= Rio de Janeiro: Universidade Fede- |

ry during its phases of import
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(seetion 5} and the Eollowing crisis (section

n the development of local production of
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in the Brazilian capltal goods indust
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employment .

Finally,

Section § sums up the answers provided in the
Preceding parts,

relating the development of the Brazilian
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‘'goods, everywhere, workers became

.3

2 = The capital gﬁods industry and the development of advanced
- [=] :
capitaliat econcmiesg

The capital goods industry (¢Gr), i.e. the industry which
produces equipment and machinery, holds a distinguished plac: in
the history of development theory. Analysts of the Industria .
Revolution, the ¢lassical aconomists gave it a pl?ce ?f henour in
their explanations of both the specificity of capitalist
development, of what distinguished it from earlier modes of
production, and of the strenght of such develaopnment.

Among them, Marx is probably the author which carried the
analysis of the role played by the machinery industry in the
development of capitalism furthey. me argued that only when the
production of machines was made by machines, when the capital
goods industry was mechanized, the capltalist mede of production
reached its full form as “modern industry“. Only then,
capitalists were able to subordinate workers te machin
soclal labour process then became “ohjectively" run by the logic of
capital accumulation without the constraints posed by the
“subjeetivity” of labour. Throughout the whole industri
from the preduction of machines to the

he argqueqd,
ery. The

al process,
of wage

"appendages to machines® ang
capital imposed its rationale {Marx, 1968a). The latter led to an

increase in the uwse of machinery, raising the Productivity of

labour but at the same time, tended to decrease the rate of profit
by xeducing the share of the

surplus (variable capital} in total Ccapital, a contradictory
process which, according to Marx, was typical of capitalisg,
Moreaver, the relationship between the capital goods industry :

{together with other industries manufacturing producers goods) and
the industries producing Conrsumer goods (respectively,

machinofacturen

Departments
I and II of the économy) played a ¢rucial xole in the dynamics of
the capitalist systen, as can be

Seem in Marx's analysis of
expanded reproduction (Marx 196ab) .,

Kalecki (1977} would

later argue thae Tseveral of the
modern theories of growth

r including the Harrod-pomar wWell-known
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uld be interpreted as °variations over the theme of the
model, <o e of expanded reproduction” {p.6], which can be
narxie® SCH:W an inter—-departamental relationship between profite
sumt::1:::toi producing wage-goods and wages in the othar(s} a
” {s) and by a relationship between the rate of 1n?estment an
sector{s stal. This type of relatignship§ have in fact heen
the stock oftca:xplain the unstable and cyclical pattern of
WideiY uzii o: capitalism (see Matthews (1959) for a review).
developner

Economi¢ development results from the comb:::ti:zczzses'

' cumulation and technical progress. The p s
el o ulation and technical progress,; are in fact inter
cafit:: :::uihe industry producing machinexry playi a r:ietzz
tron srmer, Innovations

e oot thedl::::rn:imiﬁlz?:e::rto an increase in productivity
e 1“.: its products and innovations in such industries
O o thetr 2oducts or their processes) normally require
e n o ztal goods (which are often modified for such
e o c:znce the machinery produced for one user <an be
e ?“rP°539}; by others (eventually with adaptations) the capital
e yts as the main locus for the diffusion of

goods industry ac > system_l e o e
‘innovations throughout the econom  same ol s

terms of training manpower. Moreover, s

Played_i“ hnical progress in the capital goods industry an
tnore llsc:::w vintages of machinery are more productive than
EZZZifZ;es, pew investments benefit fr:ZE:::hai:frizzzier
Pr°d“ctiVitYr 'exp:nd:ngvi:fizz:1::rcle“ of capital accumulation
uuﬂsuEMRrb"ildizsre:s {(Salter, 1960}, a hypothesis often put

il ti:h:ic:xpiai: the recent davelopment of advanced countries.
forwa

(Dosi, 1982).

gochnical progress in the capital goods industry in it:e
d on a “collective process' in which take part ¢
turn, is baB: machinery, engineering firms, suppliers of parts and
P“’;Z::::: :f the machines, and universities and research
con

jion of the role of capitsl
cerhery 3) for an extended discuss:
oo mfrﬂmtry(izsu)\e diffusion of innovations. .

- s
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institutes, besides the actuval producers of capital go?ds. When
carried out in a context where there is congiderable division of
labour this process is carachterized by sinergy -~ i.e. the fesult
is greater than the sum of the parts. Since innovation in this
industry &s based mainly on design and manufacturing technology
improvements, which develop through time, experience, at the
level of the firm and of the industry, is a prime determinant of
innovation capability, raising barriers to entry of new-comers.
Although computer-aided-design and computer-aided-manufacturing
have recently expanded, some of the skills necessary to innovate
in the industry {notedly in basic design} are person-embodied,
learned by experience — and transferred from one enterprise to
another by changes in employment. For such reasons inportant
differences may be found between the private and social caleulus
of costs and benefits of innovating in the capital goods
industry, warranting State intervention to foster it (Erber, 1977}.

The post-war literature on the relationship between
innovation and interxnational compatition strenghtens farther the
dynamic importance of the capital goods industry. The studies of
innovations and of their dLffusion suggest that they require a
proximity of capital goods suppliers,

especially in early stages
of introduction of innovations.

Producers of capital goods play
an important (albeit often poorly documented) role in suggesting
improvements in processes and products which

Play an important
role in their customers®

competitive position. Moreover,
the innovation is a capital goods itself,

supplier is nacessary to ensure proper ted
maintenance. Thus,

when
the proximity to a

hnical assistance and N
the development of technical capability in the
capital goods industry is an important asset in

international
competitiveness,

exports of capital goods themselves,

have
ain items of intern

ationel trade. For the
main developed econcmies (U.s., Germany, Japan, U.X.) they repre-

sented more than 403 of their total exports in 1375, a share
which had increaseq over the dacade (Fajnz

ylber, 1983), Developing
countries account for .almost all of the e

xport surplus of capital



goods from developed economies, and for more than a fourth of

total world imports. Nonetheless, trade hetween LDCs in machinery

and transport equipment is increasing: in 1379 about 8% of the

Locs' total imports of such commodities was originated by other
developing countries, from about 6% in 1975 (UNCTAD, 1982). .
Exports of capital goods from LBCs %o developec.l econamies are
still quite limited althoaiigh they represent an important share :
for the leading producers . 1t should be noticed -that only a i’
1imited number of LDCs are exporters of capital goods (Brazil,

Korea, Singaporé. tugoslavia and, to a lesser extent, India and

Argentina}. (UNCTAD, 1982). i

fiowever in order to fulfill the dynamic roles above
discussed the development of capital goods technology and
production must be accompanied by a parallel development of the
financial system, which is able to respond to the investment
decisions of entrepreneurs which underlie the purchase of new
capital goods (cf. Kalecki, 1968). This is a crucial polnt to
understand the problems of LDCs in this industry, as will he.seen

in nore detail later.

Although he argued that the development of the machinery
industry was a necessary condition for the developmer-\t of
capitalism, Marx dia not hold that the lnverse relationship was
true.In fact he seems to have shared the faith of this
predecessors that the development of machinery held the promise
of allaviating the drudgery and hardship of work, provided the
right social relations of production were present. His followers,
such as Luxemburg (1961), argued that indeed, socislism would
increase the use of machinery relative to capitalism. 'I‘hus;, the
trend toward ao increasing use of machinexry in developed
economies becane SO established that some authors interpret Lt
as one of the apatural trajectories® followed by technical progress
in our civilization {Nelson and Winter, 1977}. Only more recently,
in the wake or the counter-culture movement, has this trend been

. e e -

Especl Korea and Brazil which axported to advanced countries,
w ti.\elyalu‘g thirds and one~third of total capital goods exports in 1980

{WNCTAD 1962} .

.7,

contested, but with litle practical consequence, as far as one can
Judge.

3 - The CGI and LDCs - The background

But, what about the economies which in the early stages
of development of capitalism had became part of the system in the
role of suppliers of raw materials and primary products? Ricarde's
repply was that the law of value and comparative adyantages
operated in such a way that "old countries are constantly impalled
to employ machinery and new countries to employ labour®™ (Ricardo
1373 p.26) . This view of relative comparative advantages was
preserved when the neo-classical paradigm became dominant in the
present century, in the Heckscher-Ohlin-Samuelson version, and it
implied different rates of diffusion of the use of machinery and

different rates of development of locai production of capital
goods[n .

As regards the marxist paradigm, Marx himself ¢+ 4id not spend

much time on the as subject. Nonetheless, he seems to have

believed that sooner or later capitalism would spread to the

former colonies and other less developed countries and

of this process, one can presume, a 1 1 .

 d e : ¢ ' ocal capital goods industry
Jo] . or a while marxist writers followed his lead

and held that imperfalism would industrialize the le

countriesu)

as part

53 developed

Nonetheless, from the twenties onwards, an other strand

in marxist thought prevailed — that capitalism js a fetter on
the development of the LDCs. Thus, marxist orthodoxy

Parailgﬂ led to an e‘w!‘asm an E‘Eiec‘:s and not an sectors (c.E.StEwart,
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that imperialism. allied to the pre-capitalists landlords and
the *comprador™ bourgeoisie of, the LDCs, were against the
sndustrialization of such econcmies and, therefore, i.nimic.al ::
the development of a local capital goods !.ndustty‘. Againgst’ sw "
“unholy alliance® the “progxessive' sectors of society (p:as:: .
workers and part of the enlightened jnrban middle class) shou "
unite to a national industrial bourgeoisie to industrialize an
modernize the econcmy and society .

Tals was the intellectual background against which th:h cocond
spattle for 4{ndustrialization of the LDC's® was fou?ht in t:e:e
post-war period. Keynes 'dictum that behind every pol.:.tici:: e
is a long-dead aconomist would prove true once again, ¥

i t
difference that, in this case, econcmists, were often alive and a

the front line toO.

proponents of industrialization of the 'f'hird Worldt:o:rlat
as their prime enemy the neo—classical paradigm Eu:gl.uttent that
LDC's specialization in primary products was condu:i.v: t:e
development. Thus, they attacked at the same timeh o:nc.a corma
prevailing international division of labour and the
' ductive structure. Most of them belleved that foreign
o epment would not be intarested in the industrialization of
i:‘::h;rd world, which would be the “historic task: of a ::a:::i:
bourgeoisie aided by a clairvoyant state and by a "modern :
with the sugpert of workers and peasants. The majority
o 4 an optimistic view of the results of industrialization
e Sharef :ncreasi.ng the rate of growth of output, income and
e et d reducing the political and economic inequalities.
emplofman’ anthey disagreed upon which industries should take

re-structuring the economic structure of such

Nonetheless.
precedence in
countries.

in early proposals of industrialization of the LDC's, such
n

those put Eorward by Nurkse (1953) and Rosenstein Rodan (1961},
as

the international supply of capital goods played a secondary role,

n see varga (1963 foraundemmstateuﬁntofmism.

fo—

since they emphasized the interdependence of cohsumer's demand
and investment in consumer goods indestries as the way out of the
syicious circle of misery® in which LDC's were entrapped.
Machinery for the consumer gocds industry was to be mainly
imported.

other proposals, such as those of the writers belonging
to ECLA (e.g. Tavares 1964) () ;na Hirechman's (1958) brought the
capital goods industry to the forefrant. This reversal rested upon
two pillars: a forehgn exchange constraint and the dynamic effects
of the "vertical interdependence” hetween industries producing
consumer and Lntermediary goods and their suppliers of machinery.

4 — The CGI and import substitution

The foreign exchange constraint was seen as inherent to the
gpecialization of the LDC's in primary goods; as a structural

datum, resulting from several causes which the LDC's had not the
power to alter(z) .

The foreign exchange constraint played a double role tn
the dynamics of import cubstituting industrialization, the pattern
wich prevailed in Latin America. On the one hand, it spurred
industrial growth by limiting the amount of goods which could be
imported, on the other it placed a limit on such growth by
constraining the imports of capital goods and other inputs which
were necessary to produce locally the goods previously imported:

{1} See Podrfguez (1982) for a detalled apd critical review of BCLA's ﬂleanes.

last primary goods
asompa:edmulegzwﬂ\ofderarﬂforwszamcthdogcadsinm ﬂign:s

materials,

PrOgress.

. R;fﬂawﬁida‘mt of such arquments see Rodriquez (1982}, See

slso ElLis {eds.) {1961) for flair of the discussion ot it
gt.atthemodeaansimmetk\gofthemtamatimal e

Assocfation, in 1957. Feananic



- tin
erefore, in order to keep its momentum, the mp?:ﬁ. gubstituting
Th o .
del req:l.ired a local production of capital goods
mode

il is one of the countries which carried this proc::s
iy fng second half of the Ei.fties.Accmfdi.ng to Les .

further,t.il-lr : ariod 195571960 the production of machinery an
(eser, e fueral increased over 100% and that of heavy 3
e ge' over- 200%. Investment in the sector 1ncr:u&
R machlne:in 195% and 1959 {(the last year of t?e per :he
e enore 1a data avalilable) gross capital formation in
- o tme];.‘aei:ct:.'r::l.c:&lll. products industries increased at :he
o e ot spectively, 43 and 38% in real terms. At e
e e e o tad component in total supply of capital go
seet th:e;f ::\aeo‘e::rp;:&le periad 1950/55 to an average of 312 in

r .
:::1:::'106 1956/62 {Erber et al, 1974).

lesa, Ln Brazil, in 1960, the capital gocdsiindustry

e for 1 ; than ten per cent of the value added nd (o the
i, 3: try; about a fourth of the share it hel :h "
e usn ;rancé and the United Kingdom and less tha
U T han Jap:a;a of the Italian capital goods sector (see .
s e cross-country comparision taking into accoun
T Indee:;rasman and candal (1960)}) suggested that wntil
e (GNPsf-t:es :he output of the Brazilian capital fouctonn
o early'slh below the internatfonal "norm®. Although four .
B e :asshare of the Brazilian capital goods industry in
Fe . ing had increased faster than that of the more
soea! ma““faCt“: sg it was still between a half and a third of
es,

2)
tr tries ™.
advanced coun sector inthose coun

the capital goods

the share of

1964, p.6) - "Lt can be asserted
11 summed by Tavares (19¢ model, it is
(1) Eﬁ.;ivem‘! m:‘:;fﬂﬁms qf;.hf %auzati::ul:;@s o p:oceedﬂlfx:’n
gLV le for the : that is to start wis L]
cricatly impossib on pyramid, ©
S B b I T
sore sirply The substitution process might ly, althqugh the degrea of
capleal gmdséo;ey mst be erected emltflw; ¥ puirsy
mﬁnﬂ? l:.i.oﬂ51 on each varies from cne pericd to anoth
oot

1~

ital goods industry in total Braz

(2) Our estimates of the sha(ize%o:‘tth;e ?e;ak iy gggzt that m figures
o the triail (which axe for value- mghan average value - added,
e T n mind that tho GGI nay have a higher

—— .

S,
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TABLE 1 = share of the capital goods industry in
total manufacturing industry's value addeg
for Brazil and selected developed countries
= 1960 and 1974 - in parcentage

Country 1960 1974
United States as.l 42.7
Japan ° 31.7 48,5
Gexmany 38.2 3%.0
Fragce 37.3 39.2
United XKingdom 41,1 40.5
Ttaly 29.9 36,5
Brazil 9.2 14.5

Source: Fajnzylber (1983).

The model of import substi{tution has been often chasticized
precisely for its assumption of a rigid foreign exchange
constraint and the policies which implemented. such model fop their
neglead of export possibilities (e.gq. Bergsman 1970) Moreover,
as ECLA'*s studies warned, the dynamic possibilities of this type
of industrialization were limited even in Brazil, since import
substitution could be only partially extended to capital goodg
and internediaty products,

where it would sooner or later face up
to either foreign exchange restrictions,natural resources

scarcities, and/or problems of minimum scale of investments
related to the size of the market,

Pracess which bad produced the grea
fifties had also led to increagsed

In the Brazilian case the same

t economic expansion of the
political

¢ 8Qcial apd economic
imbalances, expressed by highly concentrated personal and jincome
distribution, severing inflation xates and increaseq Political
strife,

A3 1t is well known the political impasse wag solved by a
wllitary coup in early 1944, After a recession durin

1964/67, the economy was launch.
by industria) gxowth, which

g the period
N cyecle, led
Rid-sevanties

ed back on an expansiol
reached its peak in the
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nd lagted until 1980 {see Tablas 2 to 4). In the recent years, a
a cession to which no end is an sight has, for the first time
lﬂim:e the War, reduced tha Cross Internal Product ‘{ibid) .

=

§ - The CGL and the "niracle”

Two elements carachterize the boom periocd of 1968;74;:::19
sprazilian piracle”}s internally, the role played bi tzzesgu:see
.consumer tndustries, whi.ch grew at an yaarly rate o . >
Table 3) and, externally, the favourable balance of an::muabuiw
conditions, based upen improved terms of trade and the .

(1)  qhus, for the first time 1o her history of industria
n cr?ditnra;.i.l wa; not facing a foreign exchange constraint at
:1:.:1:0_2f expansion. Imports of capital goods we;e eispecially
stimulated by 1ocal fiscal incentives tariff exenptions . Les

- ian credit, scarcity of local £inance and over va
e e tasl® ¢ al. 1974, Erber 1977, 1982).
exchange rates {Suzigan 9:

As o;xe would expect under such conditions, imports of capital

oared — during the 1967/74 period they increased 367%
?OOEsalsterms an yearly rats of 24,6%, theilr share in total
;:a:‘:.li.an imp;rr.s (o1l included) reaching a peak of :-;:3.4;11(1221
and 1972 {from a fourth in 1965} (Malan and sonalli S

pables 4 and 5).

(1) srazillan foreign bt grew fran (S$ 3.8 billions in 1966 to (5% 17.2
billions in 1974.
cent of tal qoods in Brazil benefited
2 ?' Bmﬁﬁvﬂ :;atommmao pe:onal cgeatc?;\t (Castelo Branoo 1976, Tyler -
ya :
1980} .

in total finanoe of capital goods fnports
(3) The share ‘;‘g{’{‘;’i?,oﬂtm 1in 1978. Local credit conditions for the

goods were le than thase granted by
miﬁ local fmdsl?;:e avallable only for a fracticn of
iﬁg‘;ocal production of capital goods (gcbably less than ten pexcent)
(ibid.}.

-~

D marm =
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TaRLE 2 - AVERAGE YEARLY GROWTH RATES OF THE BRAZILIAN ECONOMY
GROSS INTERMNAL PRODUCT AND ITS MATN SECTORS - 1968/82
IN PERCENTAGE

AGRL
PERIOD are %

TRANSPORTS &

GIP ppp chprTh QEAURE — DDATR  MERE  qwvgnicarions
1968/74 10,93 8,05 5,13 12,20 1,42 12,69
1975/ 78 6,35 3,79 4,25 7,29 4,85 8,68
1079/80 2,28 4,66 5,65 7,28 7,31 10.71
1981/82  -1,30 -3,64 2,03 -4,10 -3,04 -2,40
1928/82 7,83 4,83 4,55 7,93 7,08 3,93

Sourca: Malan and Banelli (1983).

TABLE 3 - BRAZILIAN IWBDUSTRIAL PRODUCTION AVERAGE YEARLY REAL

GROWTH RATES ACCORDING TO USE OF PRODUCTS - 1968/82
IN PERCENTAGE

1968/74 1975/78 . 1979/80 198)m ,TUTAL

1968,/82
Wa!y Prodicts 1249 6,7 7'0 =-5,0 7.9
Capdtal Goods 13,3 8,3 8,3 -5,2 8,6
Dumzble Consumer Products 18,3 6,0 5,8 -14,9 8,3
Nm-m:?ble Consurer Products 22,5 6,0 9,2 -11,3 11,2

TOTAL 8,8 5,1 4,8 -0,2 6,0
Source: Malsn and Bonalli (1983).
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The bias against local production of tapital goods imparted
by the economic policy of the pericd via prices aind credit is
coherent with the other main traits of the strategy for ecohomic
and political development of the regime — to maximize short term
growth (inclusive as a legitimizing factor) based on the durable
consumer goods industry and on foreign crgdit. In this sense, the
surge in imports reflects the econcmic and political conditions

+

of the period.

However the increase of Lmports of capital goods
'cannot be attributed only to the policies above mentioned. Part
of the Limports were for parts and components to be used by local
production — reflecting one of the weaknesses of the Brazilian
industrial structure, the undevelopment of the network O.E‘suppliers',
which leads,on the one hand,to a high degree of vertical

integration of the larger firms (see below) and,on the other,to

(mports. ¥

Another part of imports can be attributed to gaps between the
jocal design and production’ capability and demand requirements.
The latter are, in turn, deeply influenced by the use of imported
cations of equipment by the main purchasers of capital
goads — forelgn subsidiaries acting in the durable consumer

aads and intermediary industry and State enterpriges providing
znfra-structure services and 1ntermediar¥ products. As shown by
Mazzuchielli (1977} tha former were responsible for the majority
of imports of series-produced machinery and the latter for the
imports of custom-built capital goods. Part of the imports of
subsidiaries can be attributed to thelr strategy of standardizing
chelr technology world-—wide and possibly also to intra-group
trade. The specifications of equipments used by State agencies
reflect also the relative undevalopment of engineering firms in
prazil, which usually performed only the detail engineering
ities of the projects, leaving the basic design and

specifi

actitiv

and parts for

According to data fram FIPE (1978), imports of ocomponents

W letrical gna notreletrical machinery increasad their share in ;ota.l
?:@orrs of such products from 16 to 28 parcent betuen 1971 and 1975.

2
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equipment spacificaticons to foreign contractors {Pord et al.l1977).
This division of labour has been shown (Erber 1974, Alves and
Ford 1975} to be highly {nfluenced by the financing structure of
the projects, with foreign funding {inclusive by internaticnal
agencies) biasing choices in favour of Imported plant design and
specifications (besides imported capital goods). Therafore,
although “pure” gap-imports certainly existed, as in every
economy, a part of them are a result of entrepreneurial strategies
and economic policies which strenghten the undevelopment of local
production and design capabilities in the capital goods industry
and related engineering services in what amounts to be a vicious
circle, since the above-mentionad capabilities are developed
through experience, which imports prevent.

Nonethele'sa, and this is important to stress, the expansion
of imports Aid not prevent the internal production of capital
goods from growing. In fact, during the periog 1963/74, the local
output of capital goods increased at a spetacular vearly rate of
16.3%, well-above the average of :’.ndustxf. Thus the domestie
content supply of capital gaads at its lowest point (1975) was

68.4% of total consumption, increasing in later Years to about
B0% (see Table 4).

Such domestic supply ratios axe comparable to those of much

larger economies such asg the Federal Republic of Germany (848 in
the same year} ang Italy (77% in 1978)

the further development of
as shown b
bhave just discussed. Y ot o

In the latter the ‘main factor leading to

(1} In the thited States the

Data fron (1963 ¢ supply ratio was 92 per cent in 1977,
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the development of the capital geods industry were the :I.nter-u
industrial relationships in a process similar go that prevailing
in advanced capitalist countries. Nonetheless, as we have s(:.:: R
the capital goods industry in Brazil is xesponsible for :sm o
¥ler share of industrial output than in thase economi
sm}.e 1), in spite of its growth. This diff.erentia specifica
:ab recei‘.ved considerable attention in the explanation c:f the
o ing of the cycle in the aftermath of the "miracle® and we
3::215125 it in more detail in the next section.

€ - The crisis: inter-industrial relations and the new foreign

exchange conatraint

One of the first “develcpment economists® to focus p::marily

upon the role played by interindustrial relationshipgs in e

y 6E industrialization was Hirschman {1958). Building

O e ncept of °backward® and "foxward® inter-industrial

e e t:ei.r dynamic effects in terms of inducing investrment,
- .andar ed in favour of investing in industries which

- :tronf;iem::iaxy and capital goods rather than consumer goods,
D ce former presented higher combined linkages and,

i:::fct:-:, had a greater impact upon investments in other

industries.

wWhile Hirschman's argument was essentially of a prescrip-
e, the theme of the interindustrial investment
. "at“r.' revived in the early seventies,when the pattemn
SO “ashich had emerged in Latin America after the peried
o :evelip:z::t:tution was critically assessed by the *dependence
of impor

analysts.

Although the battle for tndustrialization had been won,
£ its combatents it was a Pyrrhic victory. Contraty to
for many © of fiftles, the pattern of development was
the optr:xstlcaxlr’::rsa_: even whare capital accugulation had been
by and large

ion of 1963/67}), it was
i1 {(after the recess
resumed, as in Braz
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bagsed upon the production of durable cansumer gocds and upon

as increasingly unequal income distributfon, often enforced by
guthoritarfan political regimes. Moreover, it was led by foreign
‘enterprises, backed up by heavy state investments with the
national bourgeoisie playing a secondary {albeit profitable) role.
This new pattern of development led to a change in the. links
between hegemonic and dependent economies and, according to the
“dependence” authors, technology, capital goods and finance were
now the main links in the new "web of dependence®.

In an early formulation (Cardoso 1973), the underdevelopment
of the local capital goods industry and the reliance on inported
technology were seen as limiting the process of capltalist
developrent. of the periphery, since the Department T of such
economies (the sector producing means of production), was said
to be virtually non-existent there, preventing a productive
complementarlty required by capital accumulation and draining the
dynanic stimula to the central econcmies. The Brazilian cage
showed this to be an over-simplification: an internal technical

capabilityu’ and the production or capital doods developed with
the process of industrialization.

Although they are critical of the

“dependency theory- general
frame of analysis,

sore recent studies of the dynamics of capital
accumulation in the context of an LDC “late® capitalist development
have emphasized precisely the role prlayed by the relal:l.onship
betwean the capital goods industry and otheyr sectors, using a
Raleckian scheme to explain the cyclical nature of guch developrent.
(e.g. Tavares (1978}, Tavares and Belluzzo (1979).

Such studies argue that the relative small gize of the
capital goods sector in such an economy prevents the cor of
Playing the dynamic role it fulfills in the 4
economies via the multiplier and ac

increased productivity, Thus,

investment (either by enterprises producing consuper goods or
by State enterprises producing intermediary goods) which are

eveloped capitalist
celerator affects and via
the effects of an autonomous

{1} See belos, Sectien 7,
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transmitted to the capital goods industry and fed back by this
industry into tha rest of the econcmy via its own investment, which
increases employment(u {and thus the demand for other goods and
gervicas) , productivity (by offering new vintages of more:
efficient capital goods) and purchases of other goods and services
{enlarging, among others, the capital goods itself), arxe, according
to such authors, much smaller in a LBC than :Fn a developed economy.

Therefore, in a LDC there ia a propensity for the dynamic
effects of an autonomous investment to be dissipated much\earl.ier
on than in an advanced economy and, since both in interrediary and
consuzer goods (mainly durable consumer) there is a trend to
jnvest in capacities which are ahead of demand (because of
indivisibilities and/or oligopolistic competition) such econonies
have a deep-seated propensity for sharp cyecles. When autonomous
investments are being made in consumer and intermediary ?oods,
economic activity increases sharply because of the size of such
investments relative to the already installed capacity, only to
contract sharply too when their first-order effects are over.

In an economy, such as Brazil, where the leading sector is
producing durable consumer goods using capital-intengive techniques
and, at the same time, the average income i8 low, policies of
income concentrati.on(z) and of financing the purchases of such
goods may be instrunental to foster capital accumulation during the,
upswing, albeit at a very high soclal cost, but cannot prevent a
sharp downswing. under such conditions the phase of expansion takes
up on especially "perverse" form in terms of income distribution
and social equity which is aggravated in the recession by
unmi tigated unemployment

l.a.uvely labour-intersive and uses higly
{1) ‘The capital gools indstry is o
skilled and highly paid wanpower. tiom i .
lian income distribution is especially skewed
@ .:lidj.t is weutkmc;ﬁ'imm it warse, especially during the boom
period. )
(3) There are no unemployment bepefits in Brazil.
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Although imports of capital gocds can be interpreted as
a further "drain® from the dynanmic point of view, they are not
a necegsary condition for this argument — even with autarky
in capital goods supply, the dynamics of capital accumulation would
be stunted Lf the relative size of the industry were small.

The argument can be further extended if me look at the
carachteristics of the network of activities for desiqning and
producing capital goods discussed above .The relative undevelopnent
in Brazil (and in other LOCs, as shown by UNCTAD (1982)) of the
network of st;ppliers and engineering services on the one
hand reduce the inter-induatrial linkages and.,on the other ,reduce
the productivity on the system,by leading the capital goods
enterprises to a much higher vertical integration than their
counterparts in advanced countries, losing the“economies of specia=

lization® which are a proeminent feature of the industry (Rosepberg
1963) .,

Finally, thie argument draws the attention to the probliems
of the financial system of the country to fi{nance the production
and purchase of locally-produced capital goods. If such system is
not able to provide for such financing, investment may be postponed
or not made at all or purchases of capital goods may diverted
abroad. This may happen withouth a savings constraint, since

savings may exist but be oriented to other uses le.g. the purchase
of durable consumer goods).

Such analysis, which shift the focus from the foreign
exchange constraint to the inter-industrial relatidnships and to
the role played by internal financing conditions was developed for.
the Brazilian case, but it may he ralevant to other LDCs as well.

. In fagt, Fajnzylber (1983} has suggested that the relative
undevelopnent of tha capital gonds industry is one of the main
distinguishing traita of the industrialization of LbeCs,

Thus, from the prospective of the authors rentioned above, a

slow-down in economic growth was to be expected after the leading
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durable consnmer goods industries had campleted their expansion by
the mid-seventies and, in fact,the growth rates of the two groups
of industries show a considerable reduction in the period 1975/78
{see Table 3}.

The Government which took over in 1974 .seemed intent precisely
to change this structure,since its Development Plan (Il PND} gave
top priority to the complex of industries pioducing intermediary
products and capital goods. Accor&ipg to the Plan thi?lTbuldJat
the same time, reduce the foreign exchange constraint by
increasing the domestic content of the supply of intermediary
products and capital goods and increase the national control of
the economy, since State enterprises would supply the intermediary
prodacts, directly or in joint ventures,and Brazilian private
enterprises are important suppliers of capital goods, publiec
works and engineering services.

The story of the peried cannot be dealt in detail here but
its paln traits illugtrate the problems of trying to change the
productive structure of the economy without changing its financial
structure as well.

The capital goods industry, especially the Brazilian enter-
prises(Z) sesponded to the prospects of the Plan by increasing their
productive capacity sharply - the average fixed investment of
projects presented to the Industrial Development Council by
enterprises producing capital goods during the pericd 1974/76 was
2.6 times greater than the average for the period 1971/73. over
the same period the Natlonal Development Bank (BNOE) incre?gfd fits
loans to the capital goods industry in the same proportion

{Erber, 1982).

However, apart from increasing the funds of BNDE and jtg
subsidiaries, which is the main source of long-term finance to

which waa in equilibrivm in 1973, showed a deficit of
b g:{t;agfﬁamamfn 1974, cawsed by a Juwp in of which o i bﬂiim
in 1973 to USS12.6 billions next year, a fourth hich vare of captta)
goods and 45% of intermmediary products (ail-another excluded) ,

investment shar that the min expansion of foreign
@ e mig;e my in mechanical machinery and shigbuilding) ocurreg
::rtﬁg:-‘ in the cycle - during the 1971/74 period (See Erber, 1982] .

{3} only Brazilian fimm have access to the Barks' fundg.

o
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industry in Brazil, n¢ major changes were made in the internal .
finance system to sugport the larges investments foreseen by the
Plan, eséecially by the State. The financial policy, of the perioq
rested upon a mounting public debt, based on apen market operations
and on a swelling external debt, which increased over five tipes
between 1973 and 1978, most of which was pegged to floating interest
rates‘li. As a consequence,internal interest rates tended to fncrease
in real terms over the period, stifling privata investment furthe:.

Under the double pressure of rising inflation ang foraign
exchange constraints {fuelleqdq Ey increased oil prices ang mounting-
international interest rates) the ambitions of the Plan weye
abandonned in faveur of a stop-and-go policy, which lasted from
1977 to 1980, strongly influenced by political events(z’. Although
the State curtailed its investments to control inflation and
instructed 1:sg enterprises to fund as much as possgiple th:
projects from external Sources, while internal interest
increased to stimulate private enterprises to do the s
projects which did take off (especially those in the e
hydropower ang o0il) were instrumental {n Sustaining th
capital goodé until the end of the decade,
left the capital goods irdustry saddled
been widely underutilized ang which hol
used in the near future.

€ remaining
rates were
are, the State
hergy sector -
e depmand for
Nonetheless, the Plan
with a capacity which hasg

ds no prospect of being fully

mﬁagemmosmexmoaleammi
interest paymonts by Brazil, * S0 dnae
{2) B.gq,

the
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and no evidence was available of a recovery (ibid.} th . Taking
into account only the production for the Bxazui.a:_; market, by
excluding exports, the fall is even more severe {(gsee Table 4) -
the 1982 level is less than two-thirds of the 1979 ocutput.
Imports of capital goeds also £all, but less sharply (the 1982
imports are 87¢ of the 1979, after an 1ncrease. in 1981) '™, Thias
relative inelasticity of imports i probably due to same causes
previously discussed, since the latter have’ nemit'led larqgely

inaltered.

ghis implies that even 1f there 1a scope for same import-
substitution in the Brazilian capital goods industry, to implemaent
such policy would require acting upon guch factors, making deep
changes in economic and political conditions. .

However, there are three important differences between the
present Braziliam situation and the foreign exchange constraint
formally treated in the literature of °development aconomics”.

pirst there is the role played by the capital goods industry
in the foreign exchange constraint (FEC). Contrary to other
aituations of FEC, which appear at timea of expansion, the present
recession has reduced the share of capital goods imports in total
jimports, from the peak of 41% in _1971/72 to 17% in 1962, Moreover,
and most important, the trade balance of the capital goods industry
has steadily improved - while in 1970 Brazilian exports of capital
goods repregentaed 13% of imports, in 1982 they wexe greater than
imports {(see Table 4). A recent study (Araujo Jr. and Reis, 1981)
show that about a third of such exports were purchased by OECD
countries, the rest, being sold to other LDCs. The world x?oession
seems to have affected guch exporta causing a reduction of more
than 20% in their value from 1982 to 1981, pore than proportional
the drop in total Brazilian exports (see Tables 4 and 5).

recesaion of 1964/67 the internal capita) goods
(1) In cmyparison, mt?:zw at a 6% yearly rate, (Exbex, 1977},

(2} Nonetheless ﬂleduﬁtlcommtinlsnwassmlmgh-um_fm
of total supply {see fable 4).
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Secondly, there is the nature of the Brazilian present FET,
which has financial rather than trade roots. Differently from the
traditional FEC of the development literature, the present Brazilian
FEC is not to be found at balance of trade level, caused by an
excess of imports over exports, but rather at the level of tha
balance of services and the capital account, caused by the service
of debt and by the reduced *inflow of capital (see Table 6). The
nature and magnitude of the Brazilian FEC are such that no
improvements in the balance of trade(n can overcome it, if it
is not accompanied by a drastic change in the conditions which
link the Brazilian eccnomy to the international financial system..

Finally, as a consequence, the main influence of the FEC
upon the capital goods industry is not exerted via restriction on
imports, as it i3 durxing an import-substituting model, when it
stimulates the local production of goods, but rather through the
recessionary effects it has upon the general level of economic

activity which, then, reduce the demand for both imported ang
locally produced capital goods.

7 - Exports and Technical Progress

In the course of the racent decade capital goods exports
have increased considerably - their value in 1982 was over 26
times greater than in 1970 (see Table 4}. Their impartance for the
industry increase with the internal recession (ibid), so that in
1982 they accounted for a fourth of total production,
also play a significant role in alleviating the foreign exchange
constraint of the econcmy, accounting in 1982 for 17 of total
Brazilian exports (see Tahle S). In international terms, Brazil has

become of the main exportexs among I..D':s(?'J + although its share in
total world trade ig still marginal.

(1} Copital
g lmzemts accounted for 17% of total Brazilian exports in the

(2) In 1979 Brazilian exports represented 15
% of total capital gocls exports
LDCs, roughly the same share of i goads product: Third 7!
(hraujo Jr. and Reis 1961 ang m?igﬁ%az) . fon {n the T Hortd

and they




TABLE 6 - DRAZIL: BALANCE OF PAYMENTS - 1973/82

{In US$ millions)

1982

1974 1975 1976 1977 1978 1979 1980 1981

1973

4778
20,175

-12,023 ~13,683 =18,084 -22,962 -22,001 ~19,397

=4,134
1,576
-2,104

+1,202
23,293

~2,825
,132

20

=2,840
15,244

497 =1,024
120 12,659

=2.255

~12,383
-3,763
-1,574

8,670 10,128 12

-12,210

=3,540

951
641

7!
g4

~6,192 =12

=1, 722

s

~4,690

it A
6,199

Imports {FOB)
II. Services

1. Trade
Exports (ECB)

=7,920 -30,212 -13,135 =17,050

-3 » 093

=5,062
-1,805
-2,698

=561

~3,;162

-1,429
-1,498

=2,433

-1,532

5,128
357
565

-1,

,604
-9)161

370

-3

59)
-310

~3
-1,810 ~4,186 6,311
=235 <30  —455 636

~652
~248

=514
-243

-965

Profits & dividends
III. Trancfarn

Nen factors & others

e

3

=6,013 -4,037

2

i
~6,700

=7,122

ane

.
[
o
.

9,804 12,773 2,667

"1,146

2,657

6,015 -10,742 -12,885 «=11,734 -16,279
1,451

10,916

5,26%

6,651

6,189

6,254

=1,715
+3,512

dtals
Dixect Investment

Loana{¥)

v.

IV. Qurrent Acoount

986
12,517
~6,016
1,280
544
~8,956

4584
,554
1242
,877

1

1l
070 15
020 -6

]
2,608

-5

,228
6,385
1,323

1,071
13,611 1

<5,324
1,358

810
8,424
-3,060
96
=602

962
7,761

-2,092
320

892
5,533
-2,172
1,53

8a7
6,961
-1,920
26

+940

+4,495
-1,672
-251

Repayments (*)

Dthexn (*%)

VI. Erxors & Omisaicns

=414

=408

-63 1.

4,262

s54

-8 -439
-935

+382

s

7,507

61,410

=3,215 3,490

1192 6%

6,544

=950

4,040
2,171 25,985

——

5,269

2,179

avit/Deficit

Reserves

VIL. §

913’

3,994
69,654

53,848

9,689 6
49,904

11,895
43,511

7,256
32,037

12,572 17,166

6,416

Gross [ebt

{*) Average and long temm

{**) short tarm included
Sourco: Malan and Benelll (1983)

Part of this growth may be Que to price factors,since
Brazflian export prices rose less than the average (see Table 7) .
reflecting hoth the competitiveness of Brazilian firms and the
Government fiscal and credit incentives to exports. However,
several studies of Brazilian export performance have attributed
this success to technological factors (Araujo Jr. and Reis 1981,
Arauvjo Jr. et al. 1983; Gufmardes et al. 1983),

Other authors {e.g. Lall 1982}, building upon the experience
of Brazil and other NICs (es_pecially Korea and India) argue that
the technological davelopment achieved by sueh LDCs through “‘mino;r
innovations® in the capital goods industry and engineering services
is an indicator of theiyr dynamic comparative advantages and that a
new international division of labour is emerging, in which “the
comparative advantage of developed versus developing countries wili
be determined not so much by skill requirements in general, but by
skill inputs based on specific learning processes which cannot be

replicated in developing countrieg® (Lall 1982, p-174, original
emphasis} .

The technological development of th
1ndustry has beep studied by many authors
1882, among the most recent ones 1)).
Brazilian capita)l goods industry has
aver the full set of design and manuf
activities for a range of products,
metalworking in Braz.tlu)

€ Brazillan capital 9oods
{e.g. Cruz 1982 + Erber
Such studies show that the
acguired considerable mastery

acturing technological

based on the tradition of

and on processes of cogyidq-and-adapting.

Complex products.

B ; :
art of the shift to the imported technology can be attributed

(1) Ses Exber (1977 and 1961} far a Ag11 set of veferences
(2} ‘g;e Brazilian {ndustria) metalwo .
cades of this - Caparing th :
s L C g the achievamnts of Brazilian fimes to
pﬂwse bymsudx Latinmmence.cas:e mmtré:t Cruz {1983) emhagizes the role




TABLE 7 - PRICE INDEXES "OF CAPITAL GOODS EXPORTS FROM
BRAZIL, JAPAN,FEDERAL REPUBLIC OF GERMANY AND
THE ©.S. - 1970/79
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5. Arazil

vees Mg%%ﬁpt JET' 1::13 ttjdf (5) (5/1)

1970 61 68 4 % &8 1.08 (200)
1971 (3] n 55 77 67 1.06 ( 93)
1972 n 77 62 7 69 0.97 ( %0)
1973 81 87 Y5 80 7% 0.94 ( 87)
1974 91 97 81 3] 90 0.99 ¢ 92)
1975 100 100 100 100 100 1.00 ( 93)
1976 103 98 103 107 105 1.02 ( 94)
1977 12 104 16 114 o 0,98 { o1
1978 129 126 137 123 116 0.90 { a3)
1979 124 156 134 TS 087 (8

139

Sourcs - Araugjo Jr. and Reis (1981},
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to technical factors, since "reverse engineering”™ is difficuic tod
apply when the gap between the previous experience of the E:rm an
current requirements of design and manufacturing are large and

time for learning is short. In this sense, the steep upswing of
demand in the Brazilian two cycles of the post-war period and the
shift of demand from the non-durable consumer goods industry to the
durable consumer and intermediary sectors probably created a gap

of time-and-requirements which induced the use of imported technology.
Moreover the main purchasers of capital goods in the period usedq
mainly continuous f£low processes, where “reverse enginsering® of )
machinery is more difficult to perform, especially in the absenge
of engineering services (plant design and specification)
capabilities.

The literature on the industry (especially Erber 1877, 1982)
has shown that the import of technology does entatl the developnent
of a local technological capability - in fact 1% argues that such
capability is inherent to the licensing relationship. On the other
hand it also shows that such learning is limited, so as to
preserve the relationship. This should be ne cause of gurprise if
one considers the rationale of the exporter of technology.

Exporters of technolagy have a deep-seated interest in
ensuring that their customers possess some technological
capabilities, since their earnings are usuvally pPegged to the latters
sales and because the responsibilities of licensor and licensee
are very difficult to apportion in cases of faillure,
ete. which may jeopardize the licensor's internation
Thus, the importer of technology must be at least ab
manufacture ihe goods and/or operate the
specifications,
how to do it,

breakages,
al reputation.
le to

processes according to the-
failing which the ljcensor must teach the licensee

Moreover, inm order that a
its parts and components must be

such specification must conform t
materials,

product can he manufactured, all
specified to minute detail, and

© the available supply of
parts and components, ag wel

1l as to the specific
Production conditions of the local manu

facturer, Therefore, the
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stage of detailed designu, is better performed locally where the
product is to be manufactured, than abroad, where the licensor
is located. For all parties, then, it is desirable that the
licensee should know how to produce detailed designs.

il

Although manufacturing know-how apd detailed design skills
are a necessary condition qu introducing innovations {as well as
for production), they are not sufficient for pu.rpo'ses of
innovation: basic design skills are necessary for innovation.
Moreover, the mastery of the first two skills does not lead
necessarily to a basic design capability: although in some
products, especially mechanical products, it is often possible to
progress from one to the other; in others, notedly in products
which perform atomic or molecutar transformation, there +4s a

(1) The design of a machine goes through three main stages (Asimow, 1962):

asibility - The design process staxts from a need recognition. Such

w aE:e then gmerted into the essential functions the equipent mst

perfomm ang the latter expressed by specific performance r

{e.g. capacity of containnent and support). If, by comfronting the

resoxces available to the fivm with such requirements and other

constraints (e.g. delivery time), the enterprise decides that the

equipment is feasible, it may end wp with a set of feasible design

concepts from which one will be disen in the next stage.

- Soretimes called “preliminary design®, this is,technically,

o ?‘.hagi:o:? },:?;crta.nt stage in the design process since it involves not

only the choice of the design concept to be implemented but also the

specification of the structure of the equipment (the arrangement of

its parts) and the definition of the materials, sub-assenblies and

components to be wed in its manufacture, The mein elements which

determine the competitive possibilities of a.machi.ne {technical

perfomance, cost and delivery time) are defined at this stage.

ign -~ here the main consideration is to provide information
) gz:-ﬂm;?m each part is drvam in detail to be mamufactyred,with

emphasis being placed upon djmensfons and tolerances.

lative inportance of the three stages of design will deperd on largely
mgueltyofthepmductforﬂeeam.mmmmismu
known to the enterprise, the emphasis is on optimization of the dlaracgm-jsi:l.cs
of the product at the preliminary design stage, Mekmnrhmofﬁeaslbmq
increasing with the novelty of the product. ,

terys tegories of ReD, more often used in the Mtarature on
I;umu;:ﬁ mﬂg to intermational definitions (e.g. the Prascatej
Manual of the CECD) the feasibility and basic design stages should bg
mhﬂedinuchvelopmnt-'aslmlgasthedesig&isfurampm'm
detatled design should be excluded. For a fuller analysis of the design stages
and technical references, see Erber (1977).
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discontinuity of knowledge between basic design on the one hand and
detalled and manufacturing technology on the other.

Since, basic design skills are not necessary for producing
the goods, the exporter of technology has no interest in closing
such gap; quite the contrary, the teaching of such skills could
foreclose a future source of revenues and even nurture a future
competitor, aspescially where technical progress is incremental and
engineering~based as in the capital goods sector. The same applies
to the skills for the feasibily stage of design. For branches
where innovation is not only design -~ intensive but also science-
based, such as eletronics, the transfer of technology is much more
limited,

Thus, licensing does provide for learning but it is partiat
learning - a type of learning which, at the came time, ensures
the licensor's revenues and the continuation of the relationship
over time. Such technical control is strenghtened by legal provisions:
as it is well known, technology is not s0}d, but leased - the owner
of the technology does not forsake the Property of the technology,
only allows the licensee to use it for a limited duration of time,
uwnder certain conditions, same of which may by quite restrictive
{export prohibitions, ti.e:d—in imports, etc). Such legal control

applies even in the absence of patents, although the latter
strenghtens it,

IY profits they. reapea through

"technplogy-related® intra-firm transactions (Vaitsos 1974
[

and Tarragd 1976). Fajnzyloer

Thus, the evidence of the literature argues that the transfer
of technology ig structurally lipjteq on the side of the supplier
of technology. Moreover, it i

§ structurally limite
the s o 5'4 d on the side of
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In fact, one of the main questions posed by this literature
was: since the local entrepreneurs were aware of such Uimitations
{as shown by the research) and of the costs thay entailed {tied-in
imports, export prohibitions, threats of being ousted from the
market by a subsidiary after the licensee had tested the market,
or having to pay for the technolegy in equity; at least reliruishing
the control of some important decisions), why did they not i.nveft.
more in their own technology, walking, so to.speak “on two legs®?

The answer showed that many factors were at work, among which
six ranked especially high:

- The competition of foreign technology, which, being easily
imported, put a high risk on attempting to develop local technology;
especlally where lead times were longer and costs higher. IGove:men
policies related to forelgn investment, imports of capltal goods
{where project financing played a crucial role) and 1mpor: of
disembodied tachnology were important determinants of suc
competition.

- The pressure of clients. which often made the use of
imported technology a conditio sine gua non, barring thus :h:l
possibility of develeping local technology. This wag es?e: ally
observed in Brazil for capital goods and engineering services,
inclusive for State enterprises purchases,

- The structures of the markets where such enterprises
operated, which placed a premium on the monopoly they wexe granted
by the licensor, and also allowed them to pass on to the customers
the cost of the tachnology imported.

- The size of the local market, relative to the expenditures
cessary to develop local technology and the Jack of protection of
ne
such technology.

- The short term horizon with which local enterprises
ated, in many cases due to the lack of planning by the State.
oper: '
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- The political outlcok of lecal enterprensurs, who were more
afraid of being controlled by the State than by foreign firms.

Thus, at one level of analysis, the answer was that the
dynamics of economic and political forces was such that there wasg
no incentive to the local entrepraeneurs (and even less to
subsidiaries of foreigh firfs) to develop a technological
capability beyond that provided by technological transfer. This
conclusion could be used to justify State Lntervention to foster
such further development - apd it often was.

The preceding analysis has, however, further fmplications to
carachterize the specificity of the development of LDCs. Firse it
argues that the import of technology {similarly to the import of
capital gaods) is a necessary conditions in phases of fast capital
accumulation and structural change. But, second, it points out that
such technolegy imports prevent the local capital goods industry
from playing the same role in the "virtuous circle® of growth of the
developed econamies, since the CCI is nnable to generate or fully
absorb the whole range of technolagical capabilities, and the links
between thé industry, engineering services and other activities are

only partially established, creating a “vicious eircle® of
undevelopment,

The same limitations impinge upon the thesig that the NIcs
could rely upon their technological capability in capital
and engineering services to break the
fashioning a “new international order®
use have seep, structurally limitegd

insertion of such countries in the international division of labour -
is likely to be fyrther reduced in the future,

- Such capability is, as
and its relevance for the

[ 3

Although the way out of the present cyele is not (n sight,
it is clear that it wil) be assoctated with a deep change in the
technical basis of the world econ

omy, of which gome aspects are
already visible in the development of
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Blectronics is well kaow, based upon large-scale gclentific
activity on the frontiers of technology and its activities are to
a considerable extent aimed at meeting changing needs of high-inconme,
brand-consclous consumers, activities in which the LDCs have no i
comparative advantagens. The resources used for imnovation in those
industries are highly concentrated in the advanced countries and the
theory and experience of diffusien of innovatiensa strongly suggest
that the rate of diffusion of such innovations wil]; be much faster
in the centre than in the LDCs, widening their gap; not only in
regearch and development but also in manufacturing technolqu.

Pr—

Moreover the diffusion of eletronics will affect many of
the activities in which the NICs could have comparative advantages
as regards hoth more and less-developed countries than then. This
applies, for instance for the simpler (non-eletronic) machine-tools
and the labour-intensive detailed design sexvices they would sell
to the advanced countries {Lall 1982), which are likely to be
replaced by numerically-controlled machine tools and camputer-aided
design“‘l , produced more efficiently in the central countries. The
latter may also prove to be strong competitors in the markets of
the least developed countrie¢s (markets not to be overlooked in the
present crisis)., since eletronics will reduce the costs of adaptation
of designs and of scaling-down of grocess and eguipment to suit the
specific needs of such countries ™ .

Another cycle-related factor which may reduce the technology
exports of LOCs is their capacity to finance them. The present
balance of payments problems faced by countries such as Brazil,
Mexico, Argentina, Korea, will probably undermine further their
technology export capability by reducing their capacity to f;j_nance
such exports im conditions similar to those provided by the more !
advanced countries.

O e B o,
Tautle (1983). For coputer-alded design see Kaplinsky (1982),

As it is well knom, one of the main features of the eletronic inpovations
2 :is:hat t:!'keybreakl':he link between autamationand large-scale productian,
alloving for the autamation of batch production,
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Finally, the present phase of the cycle may lead to a
reduction of the technological capability of the LDCs, not only
in relative terms (the widening gap argument cutlined above)
but also in absolute terms, by two mechanisms. The first is the
closure of local firms, unable to resist the international
crisis and the restrictive policies local Governments have put
in practice to control infldtion and balance the external account
(at least in Latin America). The sectors producing the goods and
services composing the technology exports are likely to be
specially affected, gliven the role played by their local public
enterprises demand for their survival. The drastic cut=down in
public investment in such countries finds no compensation from
increased exports, since protectionist and/or contractionist
policies are spreading, with feed-back effects '} . The clasure
of such enterprises means the liguidation of & technical capabi.lity
which will take long to recomstruct, even when the new upswing
comes. (Cruz, 1983},

The second mechanism is the shift of manufacturing from
LDCs to the_ central countries by multinational companies.,
Stimulated by the new possibilities of avtomation opened up by
electroniecs and by an increased weight attacned to Product-quality
in competition, this seems to be already hapening in eletronic
semiconductor production {Rada 1982). It is still unclear how
extensive this phenomenon will be but it clearly abodes had for

the capital goods and related services technology and production
capabilities of the LDCs. )

The conclusion that technological dependence is just part of
a specific pattern of development is also important to avoid scme
pitfalls of technological determinism - it is not simply by
changing the degree of technological self-reliance that this pattern
of development will be radically transformed - a "naive optmism®
found, In the literature. The determinants of technological
dependence have to be sought not only at the level of the lack

often

(1) Por instance, one of the leading
menufacturers of machine tosls § i
recently went into receivershi when marke cseam peaetl
roduction of thmee P their Mexdcan ket cl . The

of A
the LS te rtsc.wm countries will also reduce the marketg for



.36,

of technical and gscientific skills in LDC's (although they may be a
powerful constraint in some cases) but especially at the level of
the economic and political considerations which guide the action of
the enterprises and of the State as regards the development of
local technical capabilities.This view also leads to a reasgessment
of the role explicit science and technology policies may have in
changing the technological dependence. When such policies do not
converge with the other policies (e.g. policies related to foreign
investment) their efficacy is severely limited, stuce they alone,
cannot change the pressures and inducements {some of which were
mentioned abovel which lead the enterprises to rely malnly on
imported technology.

This argument se¢ems to be applicable to another major strand
in the literature - that the development of a capital goods industry
in the LBCs is justifiable if such development would lead to the
use of more labour-intensive technologies and to the production of
goods and services more appropriate to the level of income of the
bulk of the population in such countries. Although such use of the
technological and manufacturing capabilities of the capital goods
industry is highly desirable from the point of view of equity and
soclal welfare, it faces as a necessary condition a drastic change
in the political and economic conditions which rule the present
pattern of development of Brazil ?nd other LOCs.

8 - The CGI and the pattern of development of LDCS - some

conclusions

fhe issue of the specificity of the patternal development
of LDCs is one of the most important dividing lines hetween authors
which deal the problems of development. Some authors have argued
that., if unimpeded, capitaliso tends to reproduce itself on a
world-wide scale, generatling similar productive and distribution
structures (e.g. Rostow, 1960) while others have stressed the
specificity of the insertion of LbCeg in the international division
of labour in terms of commercial, investment and financial
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relationships which; couplad to their internal productive and
dfstribution structures (strongly influenced by their colonial
heritave), fashion a pattern of development which is not only
spacific but more limited than that of the “central® economies.

The analysis of the Brazilian capital goods industry‘l’
lends weight to tha second group of authors. Although Brazil is the
largest producer of capital goeds in the Third World, its capital
goods industry does not seem able to play the same role in the
dunamics of capital accumulation and technical prograss it does in
the advanced countries, nor to break the foreign exchange ‘
constraint of the economy.

The limited development of the local capital goods production
and technology is the result of many, inter-related, factors arong
which are worth stressing the financial structure of the economy
and the interindustrial relationships. The former has given a new
character and strenght to the foreign exchange constraint and,
thus, to the relationships between Brazil, the advanced countries and
the international financial system, which now play a decisive role
in the internal development of the capital goods industry. The
latter are based upon highly skewed income and wealth distributions.
To change both, so that the capital goods industry fulfills the
same role it does in advanced countries would require very deep
changes in the aconomic social and political structures of the
Brazilian society and in the way the Brazilian econory is articulated
to the international system. Such changes would indeed require a
great change in the Brazilian pattern of development and, last but

not least, in the way the international ecanomic and political
-
gystems are structured and operate,

{1) The same applies to the related engineerirg services
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