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I:NTRODUCTION1 

Techonological Change and Dual Economies 

by 
Char!~s Cooper1 

The idea of dual economy is venerable. It was essential to a great deal of nineteenth 
century classical economics. It was revived as. one of the main pillars of post-war 
development economics, by Arthur Lewis's influential reversion to Classicism in 
··Economic Development with Unlimited Supplies of Labour" (Lewis, 1954). This was 
a point of departure for a great deal of the economic debate on development after the 
1950' s. After Lewis the dual economy framework becarr:e inescapable, whether one 
agreed or disagreed with his particular formulation. Lewis's ideas could be attacked, ( 
Frank, 1959), or supported and developed (Ranis and Fei, 1964), but they could not be 
ignored. The central economic characteristics of the dual economy concept were 
largely accepted as the basis for much of development economics. The assumption of 
an infinitely elastic supply of labour at a more or less fixed wage rate recurred, for 
example, in the economic models which were mobilised in the early Indian debates on 
economic planning (Mahalanobis, 1955, and Raj and Sen, 1961 are good examples). It 
also recurred in a vast literature on project evaluation in which the sh1.dow price of 
labour is set at our near to zero. And in a world which is still importantly characterised 
by national economies with a large excess supply of labour and a dominant rural 
subsistence economy, the dual economy framework remains central. Its predominance 
in the development economics literature is maintained. 

This paper has two purposes. First, in Part JI it will explore the way technological 
change has been treated in the analysis of labour surplus dual economies. This is 
straightforwardly accomplished, since for interesting and important reasons, which 
mainly relate to the economic hi~toric context in which the post w< r discussion of dual 
economy came into being, technologic'll change was seldom treatec. as a central issue. 
Even so the way it was approached is illuminating, if only in contrast to the observable 
circumstances of the present day . 

Second, in Part III it will explore how thinking about technological change in the 
context of dual economy might have to be adapted when these circumstances of the 
present day are taken into account. The immediately relevant circumstances are: 

Charles Cooper is currently Director of the Unued Nauons University lns1i1u1c for New 
Tt:chnolog1cs, (UNUllNTECH). al MaaS1ric11 .. Netherlands. 



liberalisation in the world economy, along with the emergence of patterns of generic2 

technological change. We will discuss how generic technological change requires 
changes in the mainly implicit assumptions about technology and technological change 
usually associated "ith dual economy models. 

Beyond this there have been some important conceptual changes in the way innovation 
and technological change is approached, especially in what might be called the 
Schumpeterian tradition. Trus paper focusses on two of these changes. The first is the 
new importance attached to c.oncepts of path-dependence in economic development -
or at least in certain aspects of economic development3

. 

Put simply, path dependt:nce in technological matters, implies that the choices and 
options that are open to us today in any panicular economic context, depend 
importantly on past technological decisions and accomplishments It is a very simple 
idea, a kind of be!ated discovery that 'history matters', but it has important practical 
implications, especially as far as the time needed to develop technological capabilities 
is concerned. 

The second change in the approach to technological change is closely related to the 
idea of path dependence, and concerns the idea of endogenous technological change. 

Some economic aspects of path dependence and endogeneity will be discussed in Part 
III of the p~per, together with some considerations about learning in the various 
institutions which together form part of 'national innovation systems'. 

Path dependence and the en<logeneity of technological change have implications for 
technology policy during the labour surplus, dualistic phase of economic development, 
which arguably have been overlooked in the literature. In a final pan of the paper we 
will draw some conclusions. 

By generic technologic.il change most \mtcrs refer to 1cchnoig1cs which arc applied accross a 
number of sectors. The mformauon technologies, which arc applied in many conirol sysiems in many 
different mdustnes arc a good e.xample of this phenomenon. but there are many or hers 
J For a recent and cxcep1ionally clear argument on this apparcntlv simple idea, which explains why 
irs simplic11y hides some radical impli.:a11ons for economic thougi ... see PJ•1l David (1988). 
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II. Technological Change in Dual Economy Models of Development. 

The literature on dual economy systems is very large and it is neither practicable nor 
necessary to attempt a review. This paper is concerned with a particular aspect only: 
namely the treatment of technology questions in the dual economy tradition. There are 
in essence two aspects to the discussion of technology questions. First there is a 
relatively limited concern with the question of technological change. Second, there is a 
much extensive concern with issues of optimal choice of technology - ie. v.ith the 
'choice of techniques'- much of which is characteristically concerned with the 
structural characteristics of the dual economy, notably with the implications of an 
excess sup!JIY of labour. It is legitimate, of course, to see this as a major contribution 
of dual economy theory to technology policy questions. This paper will however, be 
concerned primarily with the first less developed part of the discussion- that is to say 
with the treatment of issues of technological change. It will make only limited and 
passing reference to the debates on choice of techniques 

As far as technological change questions are concerned, it is probably sufficient to base 
discussion on Arthur Lewis's seminal paper, and to reflect on some of its implications 
(Lewis, 1954). That will be the starting point. Then, because Lewis's discussion is at 
least impucitly imbued with closed economy assumptions, rhe next step will be to 
examine an early and influential open economy formulation of tile Lewis model, by Fei 
and "lanis (1974). 

The outlines and basic assumptions of the Lewis model are extremely well known and 
do not need much discussion. The key points are as follows. The economy consists of 
a modem sector (industry in this discussion) and a subsistence sector. Institutional 
arrangements in the subsistence sector are not very clearly delineated and are certainly 
more appropriate to the times in which Lewis was writing to the rural circumstances in 
today's developing countries". There is a labour surplus in the rural sector, in the sense 
that the migration of workers to the modem sector will not cause a fall in output 
(Lewis's assumptions on work-leisure preferences in the rural sector, which account 
for this, are not very clear). It is assumed that arrangements in the subsistence sector 
are such that all persons working there enjoy access to the average product of labour 
in the sector - and this average product of labour is what determines the minimum real 
wage in the modern industrial sector. This is one of the more debateable and debated 
assumptions of the model, but we will not enter into that here1

. The levd of output in 
industry is detennincd by the prevailing modern sector technology and this minimum 
real wage: production is expanded to the point where the marginal product of labour is 
equal to the real wage . 

~ One obvious inappropriateness to today's conditions is that Lewis's rural sector is barely affected at 
all by <.:'1pii::s1i~1 fomlS of organ;ses1ion or indeed by monetisation • though hii recog.1ition of the 
problems in the detennination of the institutional real \,age that arise from tt:e existence of rent in the 
subsistence sector is a nod in the direction of monetisation. 
5 One problem i> that. to be practical at all. Lewis's argumenr requires th;it the surplus of food 
produced in the rural sector after migration of workers to the modern sector. has to be transferred 
through some fonn of market. There is no discussion of this. nor of the implica1io11s which the 
incursion of inrersectoral trade in food will have for the economic organisation of the r11ral sector • a 
matter which rn the end. must influence the way the in5Ututional rr.al wage is actually fanned . 

.. 
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At this point the surplus va:ue-added in produc•ion above the wage bill accrues as 
profit to the ovmers of capital. It is this surplus, p;operly reinvested, which provides 
for reinvestment and ex?ansion, and which therefore dri-.res the economy. 
Reinvestment of surplus and the accumulation of capital s:ock will expand the modem 
sector so that eventually rural surplus labour will be fully absorbed. Given the 
assumptions of the system, the economy will then fit the requirements of the 
neoclassical growth model (Fei and Ranis, 1964). 

This structure of assumptions has, as might been expected, been the subject of 
r.xtensive debate and refinen~ent, which need not be discussed here. The relevant 
question for present purposes is simply: what arguments are made about the effects of 
technological ch:\nge. There are, in fact, two such arguments in Lewis's 'Unlir:lited 
Supplies' paper, both of which are rather strange in a present day perspective. 

-:·he first argument relates to Lewis's concern \Vith conditi0ns which might bring the 
accumulation process to a halt. It depends _importantly on two points: on the 
mechanism which determine the real wage; and on the economic relation between the 
two sectors. Assume that the industrial real wage is determined as above, by the 
average product of labour in the subsistence sector, and that the supply of wage goods 
is set by marketed surpluses which it provides. In this situation Le"is FOints out that 
expansion of the modem sector can endanger the process of accumulation in two 
ways: by driving up the average product of labour in subsistence production as more 
and more people leave for the modem sector and thus increasing the minimum real 
wage; and by turning the terms of trade against the industrial sector as increasing 
de:nand for food meets an inelastic supply from the subsistence sector6

. Hence, says 
Lewis, the need for agricultural revolution to accompany industrial accumulation. 

Huwever, agricultural revolution - in so far as it takes the form of increasing factor 
productivities in the subsistence sector may not do the trick. In a famous image, Lewis 
points out that technological change in the subsistence sector will escape the "Scylla" 
of adverse terms of trade as food prices fall rel;:.fr:e to prices of industrial output. 
There is still however, the "Charybdis" of the real wage effect: the in.;titutionally 
rietennined minimum real wage will rise as the average real product of labour in the 
subsistence sector rises. This leads to the cone lusion that technological change in the 
subsistence sector can slow down accum11latio11 in the modern sector unless the 
elasticity of demand for food is less than unit/. However, since Lewis agrees that this 
condition is likely to be met (low income demand for wage goods is in general price 
inelastic), it is a little puzzling that he should be so concerned about a decelleration of 
modem sector accumulation. 

6 l ::wi~ poiri!s ou: that if the twc sr.crors co r.ot t:<si:!e. on:y the firsr cl these mc;:ha;iisms - ie the 
labour market mechanism whidh determines the real wage - will operate. but that this would by itself 
- and ceteris paribus - ensure that the money wage measured m •erms of industrial ou1put. would hav..: 
to rise. 
• This has the 1mplica11on that in order to suppon accumulation. 1echnolog1cal change m ~he 
subsistt'nce secior must reduce the average value product of labour there. through the demand 
elasticity effect. This rs a c.urious result which. of course. depends cn11rely on Lewis'~ assu'Tlptions 
about the formc.11on of the real wage rn the modern ~ector 

• 



• 

What can one say about this part of Lewis's duai econorny analysis in tenns of the 
experience of technological change and development in the developing countries? 
Three points suggest themselves. 

First and on the face of it, these are rather strar.ge reflections on the likely outcome of 
technological change in the rural sector. In most historic situations in developing 
countries in the years since .. Unlimited Supplies" was pliblished, the inelasticity of 
supply of wage goods from the rural sector has been a problem, and in most cases it 
has been a problem for modem sector wage workers, rather than a threat to capitalist 
surpluses. In short the burden has been mainly borne by reductions in urban real wages 
as food prices rise, suggesting strongly that Lewis's wage furmation assumptions are 
unrealistic at least in modem terms. Furthermore, the terms of trade effect of such 
price rises were offset historically, by increases in industrial tariffs under protectionist 
policies, which mainly preserved capitalists surpluses (whether or not they were used 
for accumulation). 

Second, in justice to Lewis, it must be recalled that he was writing in a period prior to 
decolonisation in Africa and coincident with it in the West Indies. At the time, 
economic structures similar to that which he describes existed in many African 
economies. And it was (and is) argued that an important concomitant to colonial wage 
policy was precisely to avoid increases in fact0r productivities in the peasant sectors 
because it was presumed that these would have what we might call the 'Lewis effect' 
of driving up the minimum wage at which rural people woulc be willing to work in the 
modem sector' . That has all changed of course, in part because of massive popula:ion 
pressures in rural areas which drove down living standards. This has been the basis of 
some well-known pieces of economic analysis (Harris and Todaro, 1970). In this light 
it is not altogether clear that Lewis's real wage mechanim can be rejected without 
examination - at least for the c.ase of African. It is plausible to argue that it has simply 
operated in a different direction from that which he anticipated because of the 
pressures of population growth9

, which of course would tend to drive down the 
average product per person in the rural economy, or at least slow down its growth. 

A third observation is that whatever conclusions one might reach regarding the 
plausibility the wage determination system, or th"! outcomes of rural technological 
change for accumulation, or the broader merits or demerits of the analysis as a whole, 
there is an element in Lewis which we would do well to keep in mind. It is simply the 
Classical insight that the real wage is made up of goods, and that technological factors 
determine the real costs of making them . 

' To qucte : M •• capit:llisu (in c:ol::.nial C\.:inomy} havr. " dirc.:1 interc:-~ in holding d.:>\'il 1he 
productivity of subsistence workers .... ". And later: " ... owners of plan1ations have no in1eres1 in seeing 
knowledge of new techniques or new seeds conveyed to the peasants ... and they will not be found 
using their influence 10 expand the facilities for agricultural extension. " . Unfonunately these 
responses arc not necessarily confinec! to a colonial capitalise class. 
9 In this regard it is an mrercsting rcnccuon that 1he first pan of 'Unlimited Suppliss' laker. a good 
deal of space to justify the possibiliry of 1hcir being surplus labour and especially in Afric2 argues 1ha1 
it is not present everywhere. Times - and populations - have changed. 

5 



Surplus generation. capital accumu1mon and the real wa ~e itself are impottantly 
influenced by the possibilities of improved efticiencies in the production of wage goods 
(just as in a parallel way, ~he capital intensity of projuction can be much reduced by 
reducing the costs of making machines, even without changing their designs). These 
are dimensions of technological change which are rather easiiy forgotten, and about 
which Classical thinking contains useful reminder ... And as far as this goes, it is worth 
bearing in mind that not all wage goods zre final outputs of the rural sector, many 
come from the industrial sector itself 

There is a second set of observations about technological change in 'Unlimited 
Supplies'. This is much briefer and treated in a perfunctory way by Lew:s. This 
concerns the issue which is much more central to most present day discussions of 
technological change: namely technological advance in the industrial sector itself How 
does Lewis treat this matter? 

The answer must be very lightly. There is the following remark: 

~ .... for the purposes of 1his an:ilysis. ic is unecessary to distinguish betwer;t c:ipital fonnacion 
and the gron1h of knowledge ''ichin the capicalist sector. Gron1h of technical knowledge 
outside the capitalise sector would be fundamcncally important. since ii wouid raise the level 
of wages. and so reduce che capicalist surplus. Bui inside 1he capi1alist sector kno'' ledge and 
capical work in the same direction. to raise the surplus and to :ncr .. cse employment. ·· 
(Le''is. 1954: my icalics) 

The emphasis on the 'problems' that flow from rural technological advance is there 
once again. More interesting are two other aspects. The first is the asse11ion that new 
technology - like accumulating capital stock - will help to increase employment. This 
sounds a bit odd to present day ears. The reasoning is, however, quite clear: 
technological advance will increase factor produc.tivities at all levels of employment; 
therefore, for any given level of the real wage (and so of the wage measLred in terms 
of industrial 3oods), the point of equality between the level of wages and the marginal 
product of labour which determines the optimal level of employment, will be rea~hed 
at higher levels of employment than before. Nowadays we are more accustor.1.:d to 
rhinking of the rise in factor productivity associated with technological change as 
threatening employment, rather than increasing it. Lewis's conclusion comes from a 
purely supply side argument and flows simply !rom th~ fact that there is no explicit 
'demand sicie' in the model. If effective demand is given and markets cannot be much 
expanded, it is not at all clear that technological change will have the same effect in 
increasing employment as the quantitative accumulation of capital. In fact one of the 
major concerns of the present time, is precisely that it will not and that there are grave 
dangers of technological unemployment. Lewis has been ¥' ;1icised for this by many 
authors, though it is sddom recognised that there was probably a stronger rationale for 
abstract;ng from demand i::onstraints than merely that it leads t0 a simpler kind of 
analysis. In 1954, early in the post-War Keynesian period, economists were quite 
generally 'bullish' about the prospects of expanding demand to meet technological 
unemployment. 

A se1:...md point about the treatment of technological change is that Lewis does not 
discuss at all what policies might lead to its generation. Technological advance 1s 

, 



simply an nice addition enhancing the effects of capital accumula·ion in the process of 
labour <ibsorbtion and the eventual emergence of full e1nploymem. It need not be 
sought On the face of it this is curious. Elsewhere, especially in discussing the 
problems for accumulation in the modem sector which can aris~ from te.::hnologicaJ 
change outside of it. Lewis spends considerable time worrying about conditions which 
might undennine the capitalist's surplus. Technological advance, of Cl':.:rse, would 
offset these conditions directly - and .. ince there is no demand constraint to worry 
about, it would be an unambigous gain to the society. Furthermore, aithough a section 
of the paper discusses the implications of open economy, in which one might have 
expected some reflections on the implications of international technological change to 

there are none. despite its potentia! ;rnponance in determining the implication of trade 
for domestic accumulation. 

If therefore, Lewis had believed that technological change c:ou!d be facilitateo in 
various ways within the dual economy structure, one might have ex!lected him tc 
discuss them. That he does not do so, presumably r'!flecrs the dominant assumptions of 
the times: that technol<' ..:: ~af advanet•s are exoge:"ous and more or less costlessly 
available over the wholt world economy and so would be taktn up pretty well 
automatically by enterprises everywhere. Furthermore. Lewis may also be influenced 
by the fact that at the time he wrote 'Unlimited supplies' most modern sector industries 
likely to be set up in developing countries were by and large technologically stagnant. 

The Lewis model had, as has been observed, a'l extraordinary influence. There have 
been relatively few major changes to the form in whi'.:h the model has been described 
here. Most of the developments took the form of modifications and developments of 
key assumptions - sucn as those concerning the mechanisms of wage determination ar.d 
the formation of markets for wage goods. These, in general, rested imponantly on 
empirical research. An impon ant line of conceptual development came a decade after 
the original article, in the so-called Fei and Ranis model (1964). This was a largely 
succesful effort to link the Lewis structure to the dominant neoclassical grnwth model. 
The fo'.:us was on the change from the labour surplus condition tc a fully employed 
state in which the more conventional assumptions of neoclassicism could be expected 
to apply. From the point of view of this paper this first Fei-Ranis extension adds ·little 
to the conclusions already sketched out regarding the 'Unlimited Supplies' paper itself 
The main additional 'technology' point is that at the point where a switch to full 
employment ocl.°:urs, there will also occur a shift from an originally highly labour 
intensive form of technology in the modem sector, to in~reasing capital intensity 

A further impor!ant expansion of the dual economy frame·.•:0rk also came from Fei and 
Ranis twenty years after the Lewis paper (Fei and Ranis, 1974). This was an extension 
of their earlier analysis to an open economy form and an descriptive empirical analysis 
of the process of accumulation in Korea an<i Taiwan, both economies in which expon 
expansion had played a large part in the growth process 

10 With a g1\·en wage rate an rerms of industrial outputs and a fixed tct.:hnology, 1ecnnol0g1cal change 
in the intc.mallonal economy would also threaten the generauon of surplus - unles• one assumes that 
the internattonally hcst prac11ce technology would not only be 1mmed1atcly available to ti1e dusl 
economy, bur woulc also be taken up 1mmi:diately 

7 



To conclude Part II it will be helpful to examine some of t!le implications of the Fei­
Ranis effort to incorporate open economy assumptions into the model 

A central focus of the Fei-Ranis analysis is on 'turning points' through which the 
economy progresses on its way from the labour surplus dJal economy structure to the 
fully employed situation - in which it is assumed that the neoclassical rules of the game 
will apply_ Fei and Ranis discuss three main turning points. They are discussed below 
in a slightly different order to that foilowed in the Fei-Ranis paper. 

First, there is the 'export substitution point' This is described a~ the point at which a 
switch occurs from 'land-based' exports to the export of labour intensive 
manufactures. In Taiwan for example it is the point at which rice and sugar were 
'substituted' as the main exports, by textiles. The substitution process is essentially 
seen as the culmination of a succesful 'infant industry' period of traditional import 
substitution. Export substitution is regarded as especially important 

•· __ for a small labour surplus economy \\ilh a coionial heri1age of primary product production_ 
the emergence of 1he e :port substitution phase. replacing the import subst•lUUon phase 1s a 
highly significant phenom~non ... -· (Fei and Ranis. i97~)-

It is significant precisely because it offers an pffec!ive escape from the demand 
limitaLions of the ·import substitution' phase which precedes it. It therefore holds out 
the prospect of a solution to the problem of unemployment, which was not attainable 
under import substitution. It resolves the issue of the putative conflict bet.,.,.een • grov.-1h 
and employment'. It is easy to agree to all this - the more especially in the light of two 
considerations: first, the subsequent history of Korea and Taiwan, in which vigorous 
export growth certainly accounted for the succesful resolution of the employment 
problem; and, second, in view of the fact that the export promoting economies, are by 
and large the only ones which have resolved the dual economy structure (at least 
amongst the developing countries) What is not discussed, and not at all clear. is how 
Korea and Taiwan were so sucessful in emerging from the import substituting phase on 
these terms, when so many oth"?r import substituting economies failed so signally_ to do 
so. 

Succesful export substitution and rapid export growth leads to the second imp.:..,...·.1.nt 
turning point This is the ·commercialisation point·. This is the crucial point at w' •.. h 
surplus labour is finally ·mopped up· by increasing employment in the modern seclOr 
Fei and Ranis characterise it as the point at which the rural wage rate starts to be 
equated to the marginal value product of labour in the rural sector 11 The instituti('l::al 
real wage of the Classical dual economy phase no longer rules in the modern sector 
and the wage is expected to rise. This has obvious importa11ce for the present 
discussion because the new economic context determined by this new wage formation 
process implies that there are new technological requirements in production 

11 In fact this 1h1s implies a raihcr more profound struc1ural change. ra1her 1han JUSI a quanrnauve 
increase of modem r,ector employmcnl. The more or less precapitalisl s11bs1s1ence secior of Arthur 
Lewis's analysis. must be 1ransfom1ec inlo a fully markeused economv w11l1 a rural workm~ class 
woikin~ for wa~es. 



This is especia'ly important in connection with export develupment It is discussed at 
various point in the rest of the paper12 

The thid Fei and Ranis turning p'Jint is the 'reversal point' at which an absolute 
decline in rural population sets in. This is not of great importance to the discussion in 
this paper and, therefore, will not be explored further. 

Fei and Ranis treat technological factors in much the same way as did Lewis before 
them. For example: 

"..... The increase in real wages (after the commercialisation point) is expected to be 
accom;.anied by .... a shift towards more capital and skill inlensive technology and ou1put 
mix ... (and) an increased concern \\ith the provision of an an adequate supply of highly 
talented manpower .... " (Fei and Ranis. op. cn.; our paremhcscs). 

It is a matter of well attested history that such a shift took place in Korea, but there is 
no discussion in Fei and Ranis of how the structural changes which accompanied it are 
likely to come about. With the advantages of hind sight we kno"v that a!l important 
fa~tor was a shift of resources to less labour intensive industries which had had gr~1wn 
up behind import substituting protective tariffs, and which, in due course, entered 
international markets. This sh;ft followed along much the same lines as Fei and Ranis 
describe for the initial shift at the 'export substitution point' . 

••••••••••• 

It is reasonable to conclude this part of the paper with the observation that, despite the 
relative neglect of technological factors in the literature on the dual economy, 
technological change actually 'matters' quit.! considerably in the labour surplus phase 
of deveiopment. There are at least tJ.iree reasons for this. 

First, depending to some extent on the way the real wage is determined in practice -
and there seem to be a number of possibilities - there is usually a 'real wage dri_ft' (to 
borrow a term from Fei and Ranis) even under conditions of labour surplus, ie. ,well 
before the Fci-H.anis 'commercialisation point'. Lewis was quick to see this possibility, 
which he ascribed to increases in the average product per person in the subsistence 
sector as migration to the modern sector gets under way. Both in Korea and in 

Taiwan, despite the absence of labour organisations and despite the undisputed 
fact of surplus labour during the period in question, real wages rose. In 
Taiwan by a factor of 1.7 (between 1952-54 and 1967-69); and in Korea 
by the same factor (between 1955-57 and 1968-70) 13

. In each case this 
was in fact a higher proportionate rate of growth of real wages than during 
the period after the putative 'commercialisation point' had been reached. 

12 An inleresting ques1ion is: w.hen diJ Korea and Taiwan <smve at lhe 'commerciahsa1ion poin1". 
This has been a fruitful !icl<i for disagreement Fei and Ranis suggcs1 thal excess labour had been 
absorbe by the second half of 1he 60's. Some Korean economists 011 the 01her hand. argue 1hat there 
was subst.anlial labour surplus. unemploymcnl and underernploymc •. 1 r1ghl through the 70's. 
11 These are ratios based on the da1a given by Fei and R;inis (196.t). 
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It amounts to about IC per cent per annum - a high rate by any measure and quite 
remarkable for conditions of labour surplus. By compa:-ison the rate of gro-w1h of the 
real wage after the Fei-Ranis 'commercialisation point' v·as about 6-7 per cent per 
annum. In short, what\!ver the economic reason, the growth of the real wage during 
the labour surplus period in these economies was a major potential pressure on 
capitalist profits14 and accumulation. Probably the only way this can be contained is by 
increasing factor productivities in the modem sector by way of technological advance. 

Second, under conditions of liberalisation, foreign competition - on domestic markets 
just as much as in export markets - will also threaten modem sector accumulation, 
unless local firms can keep up technologically. In Korea, and to some extent in Taiwan 
too, during the early period of industrialisation, foreign competition on domestic 
markets was contained by protection, which many scholars have seen as being 
important in allowing learning processes 1 ~. However, in most of today's developing 
countries liberalisation has been comprehensive and immediate. The need for rapid 
technolc.1gical change is therefore all the greater. 

Third, succesful export development, even in the labour intensive industries, and even 
in early stages, requires some important technologicai capabilities. Success in export 
markets depends importantly on the development of new products and the adaptation 
of old. In the labour surplus phase, during the period of 'export substitution' Korea 
was able greatly to expand the product base of its exports 16

. The rapid growth of 
labour intensive exports from Korea and Taiwan in the early phase was not just a 
matter of low wage cost advamag1;s. It also depended on the development of a 
widening range of more sophisticated, if labour intensive, products. That was in some 
degree, a technological achievement. 

Fourth, once the labour intensive phase is over - or conceivably even before - the focus 
of export activity shifts to more skill intensive lines of production. In both Korea and 
Taiwan, this shift was succesfully accomplished - but it involved new sectors of 
pnduction, which had been building up their tedmologi'-al capabilities in relatively 
protected domestic market during the labour surplus period. This patte~ of 
development speaks of' path dependence' - one of the questions to be taken up in Part 
III which follows. 

14 Fei and Ranis are initially inclined to ascribe this real wage growth to an ..... upward revision of the 
institutional real wage in agriculture as productiviry change occurs .. " - in other words, essentially to 
the Lewis model of real wage de1crmina1ion in the subsistence sector. However, they (Fei and Ranis) 
hedge their bets somewhat in a footno1e (Fei and Ran is. 1974. fn 18) in which they say : ..... and/or 
once the more rc:llistic possibiliry of a wage gap (becwe~n agricul:ure and industriJ! work:rs) is 
admitted, due to a change in the size of that gap ... ". This. of course. evades the issue of what causes 
the rise in real wages duriing a period of labour surplus. since w.! have no accepled - or accep1able 
theory to explain 1he wage gap - though !here is no doubt ii exists. 
is Sec for example Kim Linsu (1993), p. 362. 
16 Prof. Joungil Lim of the lnstllute of Advanced Engineering. Seoul. ir a recent seminar al 

UNU/If'ITECH showed the remarkable rate of new product development which accompanied the early 
export push. 
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lli. Some Technological Factors 

Part II shows that the technological requirements of industrialisation, even during the 
early dual economy phase, are likely to be considerably more demanding than early 
(and later) writing on the labour surplus economy suggested - thought this was more a 
sin of omission than of commission. !n Part III this theme is further pursued. It will 
deal with two extensions to the preceding arguments. First it will explore the 
implications of generic technological change for the early :ndustrialisation; second it 
will consider the notion that there are path dependencies in technological deveiopment 
and discuss some of its implications. This second part of the discussion will be related 
to the idea of 'endogenous technological change'. 

Generi.: Technologies 

As a first step, it will be helpful to return briefly to some Schumpeterian ideas about 
interfinn competirior.. 

In Schumpeterian competition, technological change in the form of new products and 
processes, is one of the main bases of the competitive struggle. This is in contrast to 
the text book picture of competition which has come down from Marshall and Jevons 
and which has played an central role in modern economic analysis. In the Marshall -
Jevons world, competition is a :1rocess which results in minimisation of the costs of 
production at a given technology. New technologies essentially produce new 
equilibrium conditions, and competition will result in the establishment of the implied 
new equilibrium. The economy is portrayed as moving from one equilibrium condition 
to ~he next, each equilibrium being determined by a particular set of technological 
conditions. In the Schumpeterian world, technological competition is happens more or 
less continually and the economy is characterised by a sequence of disequilibrium 
conditions. To put the matter in a somewhat extreme form: competition in the 
Schumpeter system generates disequilibrium. 

Schumpeter himself recognised the importance of this contrast bP.tween competition as 
conventionally conceived and his own concept of' entrepeneurial competition' whereby 
firms seek to steal a march on their comp•!titors by establishing temporary preferential 
access to new technologies - and benefit from the rents which result 1 7 

. 

Associated with the idea of innovative competition, is the idea of the innovative 
industry as a particular form of economic organisation. Innovative industries are 
oligopolistic structures in which competition is importantly conducted by technological 
means - new prod~1cts and process in particular. These industries are made of a small 
number of innovator firms and a much larger number of imitators - firms which use 
various strategies of imitation (which often include licensing of the innovative 
technology) in order to survive. 

17 Schumpe1er would not have ac-::cp1ed that preferer111al access to a technolog:. generated rents. He 
saw the exceptional surplus from a technological monopoly, as 'entrepeneunal profit' • a return to 
what he regarded as tnic cntrcpencurship (Schumpe1er. 1939) 
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There are a variety of other strategies which firms may use to deal with the probiems 
of innovation by the leading enterprises in the industry. For example. t~ese might 
include cost cutting through exploitation of particular advantages - such as low real 
wages - which the follower firm might enjoy (Freeman. I 98::!). Cost minimisation is, of 
course, an important compe:titive response in innovative ind~stries as well as in 
competitive ones. 

Not all industries are innovative in this sense An important idea first put forward in 
connection with the role of technological factors in international trade. is that it is 
possible to think of industrial sectors as a forming a spectrum At one end are the 
highly innovative industries - such as the industry making persor.al computers for 
example - where innovative competition is dominant and survival depends on being 
able to emulate innovative products as they appear. At the other end, are industries -
like gannents production - in which conventional cost minimisation at more or less 
constant or slowly changing technologies is the dominant mode of competition (Dosi, 
Pavitt, Soete, 1989). Other industries are in imermediate positions. Furthermore. the 
prevalence of innovative competition in any particular industry changes with time. 
These are useful ideas to keep in mind in discussing generic technological change 

It is a common assumption in the literature 011 the economics of innovation, that 
technological change has accelerated in the international economy, on the one hand -
and that it has become much more multi-sectoral in its impacts Th;3 multisectorality is 
what people have in mind when they talk of generic technological change. The idea is 
that certain key technologies - in the informati ,n field for example, or biotechnologies 
- find applications in a large number of sectors as well as in their sectors of origin. 

The defining characteristic oi generic technologic1I changes is that they may find 
applications in many industrial sectors. For example, the computerised control systems 
for production processes are used across many sectors, some highly sophisticated 
technologically - like the manufacture of fine chemicals and pharamaceuticals - and 
some quite simple - like textile weaving. Thi~ means that certain important types of 
new technology have an influence on the nature of competition in sectors which- up till 
quite recently were thought to have reached a type of stagnation as far as production 
technology is concerned For example new methods of control along with new types of 
equipment have changed the lechnologies of textiles production. 

This technological reinvigoration of secto;s which were supposed to have become 
stagnant, is often imponant for developing countries, for many of these sectors have 
played an important part in the initial stages of industrialisation. Precisely because they 
were slow moving technologically, they were of special interest in countries which 
have a limited endowment of technogical capabilities. These were amongst the sectors 
where cost minimisation remained the key element of competition and which therefore 
were especially favoured in countric$ with abunriant labour and low real wage rares 
They were the archetypal technologies in the early stages of the dual economy 
structure. The incursion of generic technologies tends to change the situation -
sometimes quite sharply - With the result that the maintenance of these industries, 
especially under conditions of market liberalisation, requires more considerable 
technological capabilities than before. 
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Generic technological change implies that the innovative competition has b...-come more 
imponant in a wider range of industries_ And liberalisation has meant that 
industrialisation has come to require entry into internationally oligopolistic industries in 
which such forms of competition prevail - or at least are more prevalent than they used 
to be. 

The process of generic technological change should not be exaggerated_ It underlies a 
movement away from the traditional cost minimising/constant technology son of 
competition in labour intensive sectors which has been imponant in the dual economy 
phase_ It docs not however. mean that these traditional patterns of competition have 
disappeared. On the one hand there arc sectors in which technologies are relatively 
stagnant. or where the new technologies do not have such an advantage that they 
supplant low wage, labour intensive production. On the other, even in sectors where 
there is growing innovative competition (in some branches of textiles for example) 
there often remain possibilties of competitive survival by reducing the costs of 
production for older products or on older proc_esses_ So the conventional sources of 
comparative advantage remain imponant_ The main conclusion to be drawn is that they 
are less adequate to survival in an open world economy undergoing generic 
technological change than they were in earlier years_ 

Path Dependence and Endogenous Technological Change 

The basic idea that there are path dependencies in the accumulation of technological 
capabilities within firms is well established and need not be discussed in detail hcre11

. 

Paul David (1974) made one of the earlier approach~s to the idea_ In a discussion of 
the determinants of actual technological choices made by manufacturing firms. David 
argued that the range of technical options over which a firm will be able to exercise a 
choice at any point in the future. will be 1mponantly influenced - and conceivably 
constrained - by the technical choices it makes today. Today's choices will determine 
what the firm learns in the immediate future - both about production activities and 
about the technology itself, and the knowledge it accumulates will determine the 
choices open to ic. the next time it faces a technological decision. 

This approach, along with some contemporaneous but independenl writing and case 
material on technological learning processes in Latin American firms by Jorge Katz 
and his colleagues (Katz, I 974)were early recognitions of the significance of the 
accumulation of technological capabilities in determining both production performance 
and technological choices open to firms. Katz and his associates, in panicular 
underlined the costly nature of learning processes ( Katz, op. cit.) and so placed it 
amongst the key investment activities of the firm. 

11 There is a de1ailed discussion of the main ideas in Cooper (199~) 

13 



The path dependent nacure of the process of accumulation of cechnologic:il capabilities 
leads nacurally co the idea that firms v.ithir. an industry \\ill be differ· :nciated from one 
another by the !eve! and types of technological capabifay - and that this wili influence 
their performance in production as well as their competitive strategies in face of 
iMovative compet:tion. It follows that different firms will meet future competitive 
technological challenges with varying degrees of success. A firm's history matters19

. 

Furthermore. it requires time for a firm to build up the capabilities needed to cope with 
competition based on technological change and to make efficient use of tech:tologies in 
production; it also reqLires investment. 

These ideas. together with a much older set of ideas on the imperfect excludability of 
knowledge, including particularly technological knowledge, and the associc.ted notion 
that there are important externalities associated with the generation of technological 
knowledge, are incorporated in the recent literature on growth models incorporating 
encogenous technological change. This literature, which had its origins in the Romer' s 
work on endogenous technological change (inter alia, Romer 1986. 1990). has recently 
been succintly and lucidly explored from che standpoinc of its relevance for developing 
countries (Barros, 1994), so it can be dealt with in a summary way 

In their simplest form grow1h models with endogenous technolo,;ical change appeal to 
a straightforward idea: firms invest in the development of technology (by building up 
human capital), as \\rel! as making use of the more conventional factors of production, 
capital and undifferentiated labour. These technological inv~stmer.ts generate 
technological knowledg which is partly internalised by the firm and has the effect of 
increasing its efficiency. Human capital has the properties of a factor of production and 
can be included within a conventional constant returns production function_ However, 
the te~hnological knowledge created by the firm cannot be perfectly excluded In parts 
it spills over and becomes available to other firms as an extemality. This is presumed to 
increase total factor productivity in the aggregate production function The individual 
firms can be assumed to face a cor.stant returns production function, but in the 
economy as a whole, te:hnolof;ical externalities generated by the spill-over of 
knowledge from the human capital investments of each individual firm ·create 
increasing returns to scale. More ,;ophisticated formulations of the concepc dear with 
investments in R and D and different different patterns of innovation These will not be 
dealt with here. 

The endogenous growth concept helps to formalise a number of ideas regarding 
technology policy in developing countries, some of which - like the case for state 
intervention to deal with the sub-optimalit1e.::. associated with externalities - have been 
around for a long time. 

•?A rarhcr obvious I" .11 perhaps. ar.d very clc:1r 10 all ,\"hO arc concerned \\1lh mdusln:il orgamsa11on 
questions or beh:l\.1our1l approaches 10 the firm. b111 nor really a part of form:il m1crocc0nom1c theory 
for all rhar 
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Others however arc rather newer and raise some interesting possibilities, especially 
regarding comparative advantage and competitivenesss. Barros (op.cit_) suggests: 

M ••••• .if lhc competition from abroad is too large for a counuy with limited inno,,-ation 
capaciry, the adverse effect on domestically generated innovations may be significant....In 
this case lhc country tends 10 conccntrare its resources on lhc production of simpler products 
which demand less tcchno!ogical capability ........ this specialisation ,,,;n have a negative effect 
on irs producti ... ity inucasc ..... " (Barros. op. cit. pp.54S) 

This is a strong argument about ,_...;.:h dependence. It 'fits' intuitively with a number of 
casual observations:·· 

• When technologie&lly more sop~isticated producers enter traditional labour 
intensive industries. the old products are to some extent substituted and at the 
same time the original less technologically advance firms get confined to a 
narrower lower value added and more traditional part of the market Something of 
this kind happens in garments and textiles industries, where high value added firms 
following marketing and information techniques of the Benneton kind, confine 
older competitors to lower income segments of the market 

• At a more aggregative level, the dismantling of protection in che Latin American 
economies has resulted in a marked reversal of industrial structure - with a strong 
reliance on natural resource based industries where skill requirements are less 
exacting than they were in the heavily protected industries of the pas!, and where 
value-added per worker and the real wage are lower and grow more slowly20. 

• And at a still more aggregative ievel. it seems possible tc divide export promoting 
developing countries into distinct categories - some achieve a high growth exports 
and also of real wages. by vinue of high value-added gro~1h rates. Korea, Taiwan, 
and the 'first tier NIC's' fit this description. Others maintain export growth by 
holding wages down and have a much more modest productivity performance. 
Cases in point are Chile and Sri Lanka. The cases where growth of value added 
per worker has been especially high - like Korea and Taiwan - have also achieved 
major structural shifts in the expon pattern, tcwards more sophisticated products, 
whereas the low growth category show little change in the pattern of exports . 

............... 
When the influence of generic patterns of technofogical change are brought into the 
picture the arguments of Part II about the technolC'gical requirements during the labour 
surplus phase of dual economy development are considerably strengthened If generic 
technologies penetrate the older once technologically stagnant sectors which were the 
implicit basis for 'modern sector' accumula!icn in !he Lewis <:r.d Fei-Ranis wor:ds, the 
need for building technological capabilities becomes pressing - even in early stages of 

20 This pattern and the problems of escaping from 11 are the subject of policy research at the UN 
Economic Commission for Latin America under Prof Jorge KatL 10 \\hom I am mdcb1ed for 1his 
observation. 
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industrialisation. This is especially the case in liberalised economies where survival on 
domestic markets in the face of import competition, as well as success in e.xport 
markets. require increasing technological sophistication. Reverting to the Fei-Ranis 
framework, it seems that the attainment of the export-substitution turning point, which 
in their view is a signally important step on the road towards the absorbtion of surplus 
labour, is more difficult in a liberalised world economy in which generic technological 
change is at work in a widening range of industrial sectors. 

Path dependency and endogeneity of technological change raise some further 
problems. They bring in a cruciai time dimension. The process of developing industrial 
export capability needs time, especially in order for local firms to build up their 
technological capabilities in production of more sophisticated produces. 
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I\'. Concluding Not~s 

The notion that technological considerations are imponant during the dual economy 
pan of economic develovment, is not panicularly suprising new or revolutionary. In 
countries like India and China, governments have long since acted on the need for 
fonns of social organisation to deal with it - though the degree of sucess with which 
their efforts have been met is open to debate. It i~ nevenheless wonh exploring the 
technology question' against the background of dual economy thinking - especially in 
relation to open economy forms of industrial development. Arguably it helps to 
organise thought on the matter. And it is wonh doing for another reason too. This is 
that in a number of smaller economies - especially in Africa and Latin America - the 
old notion that there in the labour surplus phase, there is little need for concern about 
technology matters beyond ensuring a proper choice of labour intensive techniques, is 
more or less taken for granted. Thinking in and about this group of countries echoes 
the eariy Fei-Ranis type of assumption. 

The points raised in this paper are intended to put i1a question the adequacy of these 
early arguments and to sug~est how they need to be modified. The main conclusions 
can be summarised as follows. 

First, in the open world economy, the exigencies of generic technological change mean 
that technological dynamism is essential to industrialisation even in the earliest stages 
of industrialisation and even in the labour intensive lines of production which will and 
should predominate. Industrialisation increasingly involves the capacity for succesful 
entry into innovative oligopolies at world level. 

Second, as an extension of the argument in the paper, this emphasis on the 
technological change as a sine qua non of industrialisation is likely to lead to a slowing 
down in the rate at which surplus labour is absorbed in the modern sector. The Fei­
Ranis 'soiution' to the growth versus employment trade off depended on countries 
crossing the 'export substitution' turning point and then experiencing very rapid export 
growth As far as the unemployment problem is concerned, the acceleration of 
technological change in traditional industries means that we need fast export growth a 
fortiori. The high export demand route - as followed by Taiwzn and Korea - is still an 
important option for many countries, but it is not clear that it can work for the large 
economies like India and China. 

Third, the requirements in terms of technological capabilities, of the export substitution 
turning point in the Fei-Ranis model are more exacting than is made to appear. As 
technological sophistication in the production of even labour intensive goods increases, 
so does the need for an accumulation of technological capabilities at the level of the 
finn. And the lessons of path dependence teach us that this is a process which takes 
time and probably has to be started early in the process of industrialisation. 

Fourth, as well as the export substitution point of Fei and Ranis - at which labour 
intensive manufactured exports displace primary export3 - there is further turning 
point, when a process of upgrading exports to higher value added goods begins. In the 
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Fei-Ranis schedule this is supposed to happen after the full absorbtion of surplus 
labour when real wages begin to rise steeply. In practice. in the succesful cases of 
export-led growth, upgrading appears to start in advance of this This is panly because 
real wages may start rising quite rapidly well before the full absorbtion of surplus 
labour and partly because the need for product changes in demanding export markets 
may demand a shift to more sophisticated technologies regardless of the condition in 
labour markets. In Korea as we have seen, the real wage rose fast even auring the 
labour sur._ilus phase, and value-added per worker rose too at about the same rate21

. 

The extraordinary rate of export growth was at least in part due to the structural 
change in the expon pattern towards higher value added goods in demand in 
developed country markets. This is a quite significant departure from the expectations 
we normally associate with the dual economy system. This of course means that the 
argument of point (3) above app!ies a foriiori. 

Fifth, the idea of endogenous growth and the concept of path dependence suggest that 
export led economies may get established on higher or lower income growth paths 
depending on theii technological capabilities in the initial condition Korea, it is argued, 
was able to maintain competitiveness in relatively high productivity industries and so -
1:>y upgracling the structure of its manufactured exports, has kept on a path of high 
incorr.e gro\"1r Other countries, like Sri Lanka. with very labour intensive exports may 
get caught on a path e;flow productivity and real wage grow1h and find it very difficult 
to make a switch to compeitiveness in the higher wage productio:1 Barros ( 1993) 
argues that the switch in Korea was facilitated by the prior accumulation of 
technological capability in protected high valure added industries. which subsequently 
were able to face international competition succesfully. Kim ( 1993) would agree with 
this diagnosis. l\fany others would dic;agree, and it is at least clear that in other 
economies the protectionist phase though protracted, did not produce the same kind of 
learning process as seems to have happened in Korea Probably there is more 
agreement that Korean policies of 'selective intervention' by the state were important 
in supporting subsequent export development. This is an question of very considerable 
importance in economies emerging from the labour surplus phase (or, if point (4) is 
accepted, even in those which are still stuck with surplus labour). 

:i Over the 1970's dunng wluch many economists would argue there was s11ll a labour surplus m the 
Korean econom~· .... alu~ added per worker grew at a substanual 7 per cen• per annum and so did the 
real wage. Profits share m value added was mamt:imed cons1an1 dunng 1h1s p.:riod It did rot increase 
in the way pred1crcd by most dual economy models 
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