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Technology, Manufactured Exports and Competitiveness

Summary of Findings

Amongst the many changes in the structure of the international economy in the recent past,
two in particular are important to an understanding of the way technological factors affect
competitiveness of developing countries’ manufacturing sector. Firsi. nearly ail developing
countries have greatly reduced levels of protection and opened their economies to
international trade and investment. Second, technological change .n industry has probably
accelerated in the last twenty years, and under the influence of new technologies has
certainly influenced many more sectors than in the past - some of them sectors which used
to be regarded as technologically ‘slow moving’ and which play an important part in early
industrialisation in developing countries.

9The last twenty years have seen a remarkable expansion of manufactured exports from
developing countries. More than a third of the 118 countries for which we were able to
establish internationally comparable data, show a significant growth trend for
manufactured exports. In this group are some of the most populous countries in the world
- China, India, Indonesia and Pakistan. Manufactured exports grew more rapidly in the
1970’s than in the 1980’s, largely because of weakening demand in the industrial countries
in the latter period.

At the same time there is a large number of countries whose entry into manufactured
cxport trade has been limited and sporadic. All the sub-Saharan economies appear to
belong to this group as do most Latin American countries.

Countries which have had high growth rates of manufactured exports - and which we
therefore defined as internationally competitive - do not necessarily owe their
competitiveness to technological factors. High export growth rates are just as much
associated with low productivity growth as with high. Countries with high export growth
and low productivity growth - like Mauritius and Sri Lanka - have fccused their export
development ‘on sectors in which they have established strong static comparative
advantages. Latin American countries show similar patterns, usually associated with
natural resource based industrialisation. Other countries - for example Korea and
Singapore, along with China, India, Indonesia, Malaysia, Pakistan, and Thailand - may be
described as being on a high productivity growth path. The contrast between these two
types of export oriented growth path can be overdrawn. Obviously most countries - even
the most technologically dynamic - show features of each. However, the notion of
distinctive growth paths reflects an important reality. The majority of deveioping countries
which have rot experienced export growth in a significant way, show little sign of growth
of productivity in manufacturing

These different types of growth path are distinguisned - although not always very clearly -
by different patterns of structural change within manufacturing production. Countries with




lugh productivity growth have, in many cases, shown shifts in production away from the
technologically sinple (and generally labour intensive) sectors towards technologically
more sophisticated production, in sectors like electrical machinery (including electronics),
non-electrical machinery and transport equipment. Higher rates of growth of productivity
have been associated with shifts in production and trade to sectors where value-added per
worker is not onlv higher than in the less scphisticated sectors, but aiso tends to grow
faster. The large group of economies which have not experienced a sustained expansion of
manufactured exports, have not shown anv clear trends towards rising productivities nor
towards structural change in production.

There is some tendency for the low productivity growth path to be associated with
situations of general labour surplus in the economy, in the way economic theory would
suggest. However, in most of the high productivity growth economies, the shift towards
more sophisticated technologies - which is termed “technological upgrading’ - took place
well before the full absorption of excess labour. Furthermore - either as a cause or as an
outcome of this early shift in technologies - real wages started to rise in the high
productivity growth econon:ies before the full absorption of surplus labour.

There is a relationship between the rate of growth of value-added productivity and the rate
of growth of real earnings per werker. Courtries which have experienced higher rates of
growth of labour productivity Lave also - by and large - had higher rates of growth of real
earnings per worker in the manufacturing sector. Consequently amongst the more
succzssful manufactured export economies, the technologically dvnamic ones have had
high rates of real wage growth whilst maintaining the shares of labour and capital in value
added more or less stable. It is very likely that this helps maintain the incentive to invest,
which has been so marked in some of the countries in question. Countries which have
stuck to more traditional, technologically less sophisticated manufactured exports have
benefited much less from rising real wages. Here maintaining the incentive to invest
depends importantly on withstanding too large increases in real wages in comparison to
real wage rises elsewhere.

The implications of these different growth paths for distribution of income and welfare
depends in part on the rate of growth of real wages (discussed above) and in part on their
effects on the growth of manufacturing employment. In practice, over the last two
decades, the growth of manufacturing employment in export led economies has been
determined primarily by the rate of growth of exports. High productivity growth has not
been associated with slow employment growth, because of the overriding influence of
expanding export demand. So, as far as the high export growth economies are concerned,
‘technological unemployment’ has not been a problem, whether they have followed the
high productivity growth path or the low. However, this has depended on the high rates of
expansion of world trade; trade offs between productivity growth and export growth might
appear in a period of sluggish trade.

The different productivity growth paths may affect income distribution and welfare
differently, through their effects on the gender structure of employment. Low productivity
growth paths are mainly associated with absorption of unskilled labour into the
manufacturing sector at low wage rates. Both male and female workers are involved.
However, there is some evidence that employment of women workers may be a way of




keeping the etfective wage rate down - in part ' face technological competition in
international markets. Furthermore, when shifts are made to more advanced production
technologies in the transition to higher productivity (and higher wage) growth, women
workers seem tc be displaced by men. However, women workers probably stand to gain
on balance from the shift to higher productivity growth paths, because the growth of
incomes which results gives an impetus to service sector development, where women’s
employment opportunities using new technologies are better.

The shift to a high productivity growth path - with the attendant changes in the structure
of production towards more technologically sophisticated outputs - depends importantly
on prior accumulations of technological capability. It is, in this sense, ‘path dependent’.
The path dependencies occur at two levels. 'First, shifts to higher labour productivity
technologies depend on the accumulation of technological capabilities in the production
and service firms. This accumulation is based on processes of technoiogical learning within
firms which are increasingly (but not fully) understood. Second, the national system of
innovation in countries has to be developed to support the shift to higher technologies.
Amongst other things this involves: development of higher education and especially
relevant technical educatior; linking of national laboratory systems to the production and
service sectors, development of important ancillary technological functions like standards
setting, technical information systems linked to the needs of industries; and support for
international transfers of technology.




Analysis of Policy Options

In general it is mistaken to conclude from the findings of the study, that governments may
easily choose between the low and high productivity growth paths described above. These
paths may only be conceived of as developmental alternatives in a limited sense. The real
policy issue is not to decide between growth paths in a general way; it is to determine
when to make the shift from a low productivity path (which is where all countries start) to
a higher productivity path.

It is easy but mistaken to overlook the importance of the low productivity (labour or
resource intensive) pattern of exports. There are five reasons why the low productivity
path is important. First, this growth path is based on the exploitation of sources of
immediate comparative advantages (abundant labour and/or resources), and has
characterised the economic history of all countries which have subsequently established
strong positions in manufactured exports. Second, for the majority group of developing
countries which have yet to enter international trade in manufactures in a sustained way
and which are technologically weak, there is no real alternative. Third, there are important
complementarities between the low and high productivity growth paths. Exports built up
initially with technologicaily simple products, provide the foreign exchange needed to
sustain investment in more sophisticated sectors. And in so far as the rate of learning and
productivity increase in those sectors depends on the rate of investment in them, low
technology exports must be regarded as an essential part of a strategy of learning and
technology upgrading. Fourth, it is important to establish a strong basis of low technology
exports as a way of hedging against the risks that may be associated with the shift to
higher technology production. Fifth, and finally, low productivity exports create more
employment per unit of output. In periods when international trade grows slowly (unlike
the past twenty years or so), this may be an important consideration in terms of income
distribution. The qualification is that low productivity production often requires that
wages be held down to maintain competitiveness.

When countries have built up commercial experience in export of technologically simply
manufactures, and technological capabilities in the production and service sectors, a shift
to higher productivity exports may become desirable. This shift may be described as
‘technology upgrading’. "'he advantages of technology upgrading are as follows.

First, to the extent that exports of technologically simple manufaciures are successful,
countries will sooner or later have to face the need for higher productivity technologies. It
is not clear how weli this shift is mediated by the market by itself.

Second, technology upgrading allows a rising real wage, without necessarily diminishing
the share of profits in value added. This lLelps to maintain the incentives to invest and
(provided that the aggregate level of employment is maintained by a kigh enough growth
of export demand) has positive implications for income distribution. The shift to higher
productivity and higher wage production may displace women workers - but the
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development of service sector employment can counterbalance this negative effect on the
gender diviston of labour.

Third, it enables a shift towards products which have a higher income elasticity of demand
in industrialised countries’ markets and so helps to maintain export demand.

Fourth, upgrading makes it p.-x:le for a country (o reszond to competition from lower
wage economies ‘coming alony, « <hind’. Upgrading allows a country to increase its market
share in technologically more sophisticated goods whilst leaving room for lower wage
economies to increase their shares in the simpler manutactures There appears to be an
important aspect of collective interest in encouraging already successful exporters to
upgrade. '




Important Elements for Policies of Technological Upgrading

Technological upgrading will normally require effective transfer of technologies from
abroad.

Upgrading cannot be accomplished all at once without sustained preparation. If upgrading
is to be successful the ‘path dependencies’ discussed above must be met. This requires
considerable prior investment (during the low technology phase of export development), in
technical training and higher education. If women are to have a role in the new systems of
production they will obviously need to have access to this training too. In addition,
technological information and technology transfer systems and other key elements in the
national system of innnvation need t- be created and there have to be efforts to link
national research laboratory systems to production. These are all areas in which the role of
the state is generally agreed to be important. These requirements mean that upgrading will
be easier to achieve efficiently in countries which have a substantial history of scientific
and technnlogical education and research.

Upgrading also crucially requires the encouragement of technological learning processes in
firms. It is rather unclear how far market will engender this process of accumulatior of
technological capabilities. Provided firms have adequate information on technological
matters to frame their decisions, they might be expected to undertake some technological
learning investments. However, there are both practical and theoretical reasons for
doubting the ad>quacy of unaided market forces in this field. On the practical side, it is
observable that many countries which have achieved high rates of technological learning in
firms, have used various forms of temporary protection or subsidy to encourage it. Against
this there is as yet very little evidence about the effectiveness of learning processes under
conditions where the state is neutral. On the theoretical side, it has long been accepted that
technological learning processes generate important externalities, so that whilst learning
may take place in response to unaided market signals, it will be suboptimal in amount.

Technological jumps such as upgrading implies, are risky and whether the state intervenes
in generating them or not, it is important to limit the risks of railure. There are two
strategies which shou!d help to do this. First, the technological ‘jump’ involved in
upgrading shi1:ld not be too large. In other words the shift should be towards fields where
the initial skilis required in the production sector are available. This is obviously not
guaranteed by simply providing protectior to the new firms cr sectors. Second, countries
which are currently engaged in low technology exports, should seek in the first instance tco
encourage learning processes in the low productivity sectors themselves. It makes sense to
look for sources of ‘dynamic comparative advantage’ in those sectors where there is
already a manifest static comparative advantage

Upgrading involves substantial social costs in the short run, whether it takes place under
market conditions or stimulated by the state These costs are associated with the fact *hat
upgrading and the learning process upon which it depends, involve the allocation of
resources to sectors which in the short term (until learning takes place) involve a sacrifice
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of factor productivities. To reduce these costs it is important that the period of foregone
output should be shortened as far as reasonably possible. Two conditions can help in this
One is that upgrading should only be undertaken when tiiere is a sufficiently large expont
base (of technologically iess sophisticated outputs) to sustain a high rate of capital goods
import and investment in the new sector or product. The other - already meniioned - is
that the technological demands posed by the new lines of production should not be too far
out of line with the technological skills already accumulated in the economy.




I. Introduction1

This paper explores the role of technological faztors in developing countries’ efforts to
become internationally comipetitive in the manufactured exports. It also explores the main
effects of technological change on the distribution of welfare in countries with export-led
growth. This is based on an empirical analysis of effects on real wages and income levels, on
employment in general and on women’s employment in particular.

The paper is structured as follows. In Part II which follows there is a brief discussion of two
key conditions which have characterised the internationa! context in the past decade. These are
first, the liberalisation of most of the national economies in the developing world, which has
greatly changed the terms on which economic policies for development have to be conceived.
And second, the acceleration of technological change and the emergence of new families of
generic technologies. This brief discussion is the background to an empirical analysis in Part
I'I of the role of technological factors in the development of export competitiveness in the
developing countries. This part suggests that it is possible to discern different technological
growth paths associated with the development of manufactured exports from developing
countries. High and sustained export grow:h is sometimes linked to a high rate of growth of
factor productivities, but not always. Some countries have achieved high export performance
on the basis of relatively low productivity growth. Part IV then discusses the implications of
these different growth paths. It examines distributional effects arising through the growth or
stagnation of real wages, aggregate employment effects, and especially the effects on women’s
employment.

Part V then draws the main conclusions for policy. It strongly emphasises the importance of
the labour intensive relatively low productivity pattern of export growth as having
charactenised the early entry into international markets of all developing countries which are
today amongst the main exporters of manufactures, and as being essential as the point of entry
for the large number of developing countries which as yet have not entered internationa!
markets for industrial goods. It emphasises ihat labour intensive ‘iraditional’ manufactured
exports are an important complementary to policies of subsequent ‘technological upgrading’
whereby countries move up to the export of technologically more sophisticated manufactures.
It is argued that the build up of traditional manufactured exports is in fact an essential
preliminary to the technological upgrading. It concludes with 2 summary of the main policy
implications of the analysis.

' The author is Director of United Nations University Institute for New Technology at Maastricht, the
Netherlands. He is grateful to drs. Annelies Hogenbirk for a great deal of statistical support and to Dr. Nagesh
Kumar for comment and advice or: Part II of the paper. The paper draws heavily on the work of various
members of the UNU/INTECH research staff.




II. The International Context:
Globalisation and New Pa-terns of Technological Change

The external situation facing developing countries has changed markedly in the past decade
and a half. There are two dimensions of change which are particularly important as
background to the discussion in this paper: the increasing integration of the international
economy which nowadays goes by the name of globalisation; and the transformations which
have attended the appearance of new technologies in production and services. In this part we
shall describe each of these very briefly.

Integration of the International Economy
1

Increasing international integration is reflected in aggregate daia on global economic
indicators for the period 1975-93°. In that period, world economic output grew. at rates
between three and one percent (declining in the recessions of the 1990’s). Over the same
period, world merchandise trade grew at between 3.5 and 3 percent - nearly double the rate of
growth of output. On the average, therefore, the outward orientation of the world’s
economies increased considerably. In addition. trade in services grew at a massive rate (over
20 per cent per annum in the second half of the 1980’s). Flows of foreign direct investments,
which at one level reflect the fact of globalisation and at another advance it, also grew at more
than 20 per cent in the second part of the 1980’s, slowing down markedly in the nineties, but
probably not for long. A great part of multinational enterprise production is now globally
integrated, partly as a result of developments in fields iike information and communication
technology, transportation systems and in new manufacturing systems that allow greater
fragmentation of production between geographically separate sites. A large part of
international trade now takes place within the multinational enterprises.

In this context of increasing internationalisation, the majority of ceeloping countries have
been through processes of liberalisation of trade and foreign investment regimes - usually
accompanied by major internal reforms intended to increase the role of the market in the
regulation of economic life. Liberalisation was sometimes a part of structural adjustment
programmes to deal with macro-economic imbalances arising from the crisis years of the late
1970’s and early 1980’s.

Liberalisation has created a quite new economic context in the developing countries, in which
a great deal of earlier policy thinking, founded as it was on (often implicit and unquestioned)
assumptions of closed economy, has become irrelevant. It has also created a situation in which
earlier approaches to technological change have to be radically revised. In protected
economies, the rate and direction of technological change in the international economy was
not 2 matter of immediate threat - or opportunity. Developing country firms could survive
with 2 minimum transfer of foreign technology and the domestic market could be kept closed
to threatening new products and processes. This is clearly no longer the case. The impact of
internationai patterns of technologicai change are now felt in an immediate way in the
domestic markets of most developing countries. For firms to survive, they have not oniy to

* The data in the following discussion is compiled from the IBRD World Staustics and from UNCTAD.




find ways of competing in export markets, but also to meet import competition from
techrologically sophisticated firms from industnalised countries. Indeed the problems of
competing in export markets are nct that distinct from the problems of competing on the
domestic market. In both cases the fact of international patterns of technologicai change has to
be faced.

Changing patterns of technological advance

It is no doubt risky to generalise about the rate and direction of technological change in the
international economy. However, some of the trends which seem to be emerging are especiaily
important - sufficiently so to justify a few generalisations, however 1isky they may be. The two
most common generalisations about technology at present are: firs: that the rate of
technological innovation and diffusion is accelerating; and second that there is new
phenomenon of ‘generc technology’

The acceleration of innovation is hard to prove. The economic data - on factor productivities -
do not show dramatic changes. However, managers and technologists themselves, have little
doubt about the matter. Students of technology policy - nowadays more numerous than they
have ever been - are also in little doubt, and will point to the much greater concern of
governmernts throughout the world about technology policies, to support their arguments. It is
clear also that in certain important fields of technology, like biotechnology for example, the
time that elapses between scientific discovery and commercial application is shortening. This
does not necessarily prove an acceleration in the overall rate of innovation but it is of some
significance.

From the point of view of the developing countries the more important development is
probably the appearance of the so called generic technologies. This much misused term is used
to describe the fact that many of the new technologies have fields of application across many
sectors. There is not much doubt that such a development is happening. The Background
Papers illustrate the generic character of some types of technological advance. Background
Paper No. 7 (Alcorta, 1995) shows the way in which industrial automation technologies
spread across sectors; Background Paper No. 3 (UNIDO, 1995, pp. 3 ff.) demonstrates with
great clarity the generic nature of new materials technoiogy; and Background Paper No. 2
(Steinmueller and Bastos, 1995) shows the situation for information and communication
technologies. In addition to the effects of technologica! factors, organisational innovations are
affecting efficiency across many sectors. Kaplinsky (1995), in Background Paper No. 1,
discusses these.

Genenc, or multisectoral, technological changes have many implications for the production
system, of which two are especially important from our immediate point of view: first the-
have a major effect on the nature of competition in many sectors; second, this ettect varies
from sectcr to sector.

Competition through innovation is distinctive 2nd different to the type of price competition
which is described in standard economics textbooks. That type of price competition - based on
minimising the costs of production on a given type of technology - is a mechanism for re-
establishing an equilibrium in the economy. Innovative competition, as it was first described by
Schumpeter (1912), is a means whereby firms create unique advantages for themselves
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through temporary sole possession of a piece of technological knowledge, and so profit from a
temporary disequilibrium. The ettect of a high rate of generic technological change in the
economy 1s that this type of competition wiil prevaii in many sectors of the economy. This has
important implications for firms in developing countries seeking to enter international trade in
manufactures, since it importantly affects the terms of entry

Chnistopher Freeman (1982) has classified the compeutive responses of firms in industries
whuch are characterised by innovative compet:tion. At the leading edge of these industries
(from the technological point of view) are the innovative firms, seeking to capture a lead over
the rest of the industry by establishing a unique process or product. Follower firms may pursue
different strategies in response. Some will seek to innovate themselves. Others will try to
exploit the advantages of being a follower, by imitating the original innovator - if neces<ary by
licensing its technology. Sull others will seek alternatuve more defensive stratees. For
example, if the new product arising from the ingovation is an imperfect substituie for the old,
firms may continue to produce the older product. Or they may continue to use the old
methods ot production - if there Is a process innovation. As Freeman points out {(op. cit. pp
169 ft), foilower firms of this kind require some compensating advantages in order to
maintain themselves in competitive production. Follower firms in developing countries usually
attempt to exploit low labour costs, or advaniageous access to materials in response to
innovative competition, though in the more industrially advanced developing countries many
firms will follow imitative st-ategies based on the internauonal transfer of technology.

An important aspect from the pcint of view of developing countries, 1s that the generic nature
of technological change has meant that patterns of innovative competition are appearing in
many of the sectors which before were considered to be technologically stagnant. Amongst
these are the sectors which have long been regarded as the “traditional’ sectors for early
industrialisation - like texules and garments production for example. This poses new problems
for developing countries seeking to enter intemational trade in manufactures.

It does not follow that firms in developing countries have to become innovators in order to
compete; nor do they necessarily have to adopt new technologies at a high rate. It does mean
however, that even in the older traditional industnes, which are so tmportant in early
industrialisation, the pressure of innovative competition will be felt. The terms of entry will be
more severe than in the past and the requirements for maintaining competitiveness will be
more severe as innovative competition develops. Alcorta (1993), in Background Paper No. 7,
indicates that in mechanical engineering production, which 1s a very important sector for
‘technological upgrading’ in developing countries, only a few countries (Brazil, China, Korea
and Taiwan Province) account for the major proportion of automation technologies diffused to
the developing countries. However, as he points out, other countries seeking to upgrade to the
mechanical engineering sector will have to meet competition from innovative and imitative
firms in the industrialised countnes. Steinmueller and Bastos (1995), in Background Paper
Ne. 2, include some interesting reflections on what this means in practice (p. 9, see note).
They point out that whilst the working out of comparative advantage means that countries wul
always have some sectors in which they are competitive, the terms of trade is determined by
relative productivity of trading parmers. So *.....if deveioped nations’ productivity advances
substantially outstrip those in developing nations, the consequence is slow growth or even a
decline in real wages offered in developing countries...” This has important implications for
the terms on which industrialisation may take place in the technologically less advanced




developing countries [t i1s what lies behind the idea of an alternat.ve non-innovative response
to innovative compeuticn As we shall see in subsequent parts of the paper, there are signs of
defensive responses based on reductions in real wages in industry in a number of countnes

Fortunately, the impact of innovative competition, even though generic in form, is uneven
across sectors. It is probably a fair generalisation that ali sectors in the manufacturing system
have expenencsd accelerated generic technological change, but it remains the case that it has
been more pronounced in some than in others. The traditional sectors of developing country
industrialisation have been less exposed to innovative competition than others The rcute to
industnalisation through initial production of technologically simple products in a
comparatively labour intensive way, is still open, though it is narrower than before. In these
products, there is sull a high degree of conventional price competition. which developing
countries are in a better positicn to meet.
!

In the following parts of the paper there is an empirical analysis of patterns of developing
country competitiveness in relation to technological advance, which will echo some of these
concerns.




III. Technology and Export Competitiveness
Experience in the last two decades

This part of the paper is concerned with emptrical evidence linking technolozical factors and
international competitiveness 'n industry in developing countries Compeutiveness will be
measured in terms of the long run growth of manufactured exports; the effect of technology
change will be assessed by changes in value added in the manufactunng sectors. Export
growth rates are one amongst a2 number of measures that are used to measure compettiveness.
Like all others they are parual, but they are defensible as a way of measuring leng run changes.
The use of growth in value added per employed worker as a measure of technological change
is perhaps more open o criticism. Many would prefer other measures. like the change in total
factor productivity. However, more sophisticated mezsures demand staustcal data which is
hard to come by - parucularly in developing courntries, and most particuiarly on an
internationally comparative basis. Value added data is the best available ior our present
purposes.

Basic Data

Table 1 shows the main data set on which the analysis is based. It includes export data series
and value added data for 118 developing countries from the IBRD World Tables. Lack of data
meant that the transitional economies of Eastern Europe could not be included. There are
somne other gaps, but this is the most complete set of internationally comparable export data
available. Constant price export series were calculated using the IBRD data for exports in
aollar values. Growth rates were calcuiated by regression’, and we required that the F-statistic
of the regression shou!d be significant at the 1 percent level.

This led immediately to a distinction, which is maintained throughout the following discussion,
between countries for which the regression coefficient is significart and those for which it is
not. In the former case, exports show a clearly defined growth trend, which we describe as
sustained growth; in the lauter they do not. In Table 1, countries are grouped according to this
criterion. Thirty seven countries (called Group I in the Table) have shown sus:ained growth of
manufactured exports. The other 81 developing countries for which we have data (Group II)
have shown no clear trend in manufactured exports, and have regression coefficients which are
non-significant at one percent fand in most cases at five percent also). We argue that the
existence of a strong export trend is a useful indicator of competitiveness in itself and on that
basis we will maintain the categcries Group [ and Group II. Since our concemn is to
uaderstand links between technological factors and competitiveness, a good deal of the
‘ollowing discussion - vill be concerned wih the Group I countries

} The regression equation used was
{ -
ln\E‘/Eo} =At+B
where E | is the constant pace dollar value of exports at ime t. and € 1s i years measured from the base year -

which is in general 1970, With (=0 1n the base year. the intercept term B was constrained to be zew, in the
regressions. The value of A, expresced in percentage tenns gives the rate of giowth over the period of analysts
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The underlying series cf value added per worker from which the growth rates were estmated
was also cuiculated from the IBRD World Tables. The series on value added and the index
senes for manufactunng employment were used to establish a constant pnice index of value
added per worker. This was then used te evaluate the rate of growth of value added per
worker over the period 1970-90. The data set 1s unavoidably incomplete, a2nd 15 especially
lacking in the case of the Group II countries Once again we required the F-statsuc for the
constrained regression on time to be significant at one percent.

One of the obvious limitations of the following analysis is that in analysing relationships
between export growth and productivity growth, we are restricted by the data tc the use of
aggregate productivity measures for the whole manufacturing sector. In the future it will be
necessary to supplement these aggregate value added data with analysis at the sectoral level.
and to establish more detailed data on the sectoral composition of exports

[t is important to note that staustically significant coefficients in Table 1, and eisewhere 1n the
paper, are marked with an asterisk. unmarked coetficients are thus not significant at the one
percent level.

Growth of Manufactured Exports and Value Added Productivity in Manufacturing

In the first place, it is notable that a large number of countries have successtuily entered the
international market for manufactures in the past twenty years, as the large group of
developing countries with sustained export growth over the period 1970-90 indicates. Gioup [
includes the NICs of course, as well as the so-called ‘second tier’ NICs ( countries like China,
Indonesia, Malaysia, and Thailand). It aiso includes smaller economies with very high export
growth, like Mauntius and Sri Lanka.

Export growth has of course varied over the period. As Table | indicates, growth rates were
generally higher over 1970-80 than over 1980-90. Only a few countries escaped the generally
sharp export slow down. Cameroon, Fiji, Mexico, Nepal, Pakistan, Tonga, and Venezuela
achieved an actual acceleration in export growth. Some very rapid export growers of the first
period slowed down somewhat in the second, but nevertheless managed high rates. China,
Indonesia, Malaysia, Mauritius, Sri Lanka, and Thailand are in this group. The second tier
NICs seem to have been more successful at maintaining export growth than the older NiCs

Generally developing countries experienced two major changes between the 70’s and the 80°s.
On the one hand, many of the more protected economies were opened up to world trade from
the late 1970’s onwards. One might expect this policy shift to have accelerated expert growth
rates. However, the 1980’s were also recessional in the world economy - in part as a result of
the high priority atiached to <ontrol of inflation in the industrialised countries of the OECD
The main reason for deceleration of export growth must lie in this slow down in the growth of
cemand.

Table | also shows how the productivity growth rates changec between the two periods. For
many countries productivity growth accelerated between the 1970°s and the 1980's For a




number this was most probablvy an outcome of etfictency gamns ansing {rom policy reforms
Countnes like India, Malaysia, Pakistan, Brazii and he Philippines fall e this group. In
others, iitke Korea and Singapore, the acceleration of productivity growth mainiy reflects
changes in industrial structures resuiting from the export led development policies they had
followed throughout. Productivity growth slowec down in Indonesia and China - though in
both cases from very high levels. The reasons for this are not clear, and may reflect statistical
eccentncities rather than realities. The low productivity growth economies, Mauritius and Sn
Lanka, mcre or less rematned in the same paitern between the two decades.

It is clear that the Group II countries in Table i are in 2 different category both from the point
of view of export growth ard from the point of view of producuvity growth. For many of
them, manufactured exports were a small part of trade and zn even smaller part of production.
In some of these countries, especially in sub-Saharan Africa, manutactured exports actually
declined steadily over both decades. Ia parts of Sub-Saharan Africa, the industnal sector is
inefficient in terms of static measures of comparative advantage, so that policy reforms which
led to a rapid opering up of the economies, have had negative effects on the role of the
manufacturing sector. There is of course considerabie debate ab sut whether this is leading to a
de-industrialisation of the African economies - which we do not intend to pursue here.

From our point of view, it is very striking that no clear relationship emerges between export
growth and the growth of value added producuvizy. Figure 1 is 2 scatter plot of export growth
rates (1970-90) against productivity growth razes, ‘or all those Group I countries for which
the data set is complete. There is no staustically sigrificant relationship to be seen. We may
tentatively conclude that though technological change - through introduction ¢ new processes
and products - has an important role in international competition®, countries may attain high
levels of competitiveness and growth of manufactured exports, withou: high rates of
technological change. Evidently, competitiveness can be established on other bases.

However, despite the lack of a staustical relationship in Figure 1, it shows some interesting
patterns which are worth further discussion. The Figure suggest strongly that competitiveness
may be associated with different growth paths. The situation mught be characterised in a rough
and ready way as follows. Countries may be thought of as failing into two groups. We have
made an arburary distinction by drawing a dividing line at the level of a value added per
worker growth rate of 2 per cent in Figure i. Though this is arbitrary, it is not unreasonable to
suggest that countries with data points lying below the line - that is countries with relatively
low value added per worker growth - essentially base their competitiveness on conventional
sources of static comparative advantage. Later we shall show that this assertion is borne out
by other evidence. Countries above the line - the NIC's and ti.e second tier countries by- and
large - have pursued sources of dynamic comparative advantage Both of these paths can - and
do - produce high rates of growth of exports.

! There is a large economics literature which formalises a great deal of a previousiy empirical approach to
technology and trade. This 1s well reviewed in Grossman and Helpman (1993)




Figure 1: Growth in Exports v. Growth in Productivity

Growth in Value Added per Worker
*

Growth in Manufactured Exports

Table 2, which follows, shows the situation. It inciudes all the Group I countries for which
data is available on both export growth and the growth of value-added per worker. These are
the countries whose data points are shown in Figure 1. The Group [ is subdivided in Table 2
into sub group IA, which is made up of countries where the rate of growth of value-added per
worker was more than 2 percent per year, and sub-group IB with growth of value-added per
worker at less than 2 percent. The countries which are excluded from the table for lack of -
data, would probably mainly fall into the Group IB category.
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The table includes a simple (unweighted) average rate of export growth for each sub-group.
This is not significantiy different between the two groups. The average export growth rate for
the high productivity growth Group IA is 13.09 per cent; it is, in fact, slightly higher at 14.19
per cent, for Group IB. The unweighted, simple average of grewth rates of value added per
worker is obviously different between the sub-groups: Group 1A had productivity growth of
about 3.5 per cent; Group [B effectively had zero productivity growth on the average.
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Group I countries inciude a large majority of developing countries. In terms of the d2init'ons
we are using here, they are countries whose exports of manufactures in constant prices show
no growth trend. Th's does rot preclude of course that there were periods of time in \which
exports did grow. It means though that growth was not sustained over the period 1970-1950 -
nor for that matter over the sub-peniods 1970-30 and 1980-90 (see Table 1). Similacly, these
Group II countries show no significant trend rate of growth of value added per worker and a
number show actuai declines in labour productivity.

Sectoral shifts and productivity growth

If indeed the differences in patterns of competjtiveness described above are associated with
different degrees of dynamism in the pursuit of comparative advantages, one might expect this
to be reflected in sectoral compositions of output. Prima facie, if countries adhere closelv to
patterns of static comparative advantage, it is reasonable to expect that the sectoral patterns of
trade and output will remain more or less stable. The pursuit of dynamic comparative
advantages through technological learning, on the other hand, may have other implications for
sectoral patterns. In so far as technological learming takes place within established trading
sectors it need not lead to changes in the sectoral pattern of trade and output. However, vve
also know that learning rates, as reflected for example in Verdoorn elasticities of productivity
growth with respect to output growth, differ considerably between sectors. It would not be
surprising therefore to find that high rates of growth of productivity are associated with shifts
from technologically slow mowving (‘traditional’) sectors, towards seciors of greater
technological sophistication, higher value added per worker, and higher levels of learning
elasticity. As a step towards understanding the differences in productivity growth
performances noted in Table 2, we shall examine the issue of sectoral composition of output.

Two limitations arise immediately, because of the lack of internaiionally comparable data.
First, instead of studying the sectoral composition of trade, we shall be iimited to examining
the sectoral composition of output. This need not be too much of a problem given that in the
export led economies with which we shall be mainly concerned here (i.e. the Group I countries
of Table 1), trade is a significant part of total manufacturing output and changes in its sectoral
composition should show up as changes in the sectoral compoasition of output.

Second, it would be ideal to establish Verdoorn type learning elasticities for various sectors,
so as to show the differences in potential productuvity growth. Unfortunately the data series
available in most countries do not permit us to do this. The task of ‘cleaning’ available data so
as to provide this kind of analysis is extremely large and has not been done Consequently, we
shall have to rely on rather more descripuive forms of analysis, which 2re less rigorous
statistically, but nevertheless permit some tentative conclusioas to be drawn.

To start with Table 3 summarises some descriptive data on changes in sectoral structure. It
lists the three larges: ISIC group in the manuficturing output structure of each ccurtry for
1970 and 1990. Countries are ranked in descending order of the growth rate of value added
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Reference Table of 3-digit ISIC Groups

ISIC Number Product Group ISIC Number Product Group

300 All Manufactunng 333 Refinenes

31t Food rroducts 35 Musc. petroleum
313 Beverages 3ss Ruober Products
3t Tobacco 356 Plastic Products

321 Texttles 361 Pontery etc.

322 Weanng Apparel 362 Giass products

323 Leather products 369 Non-meuilic

323 Footwear ex. plastic 37 Iron and Siee!

31 Wood ex. funuture 38t Non-ferrous metais
332 Frmiture.ex.metal 382 Machinery non-:!xc.
341 Paper and products 383 Machinery elex

332 Pnnung B84 Transpor. zqu:;ment
351 Indusinal chemicals 385 Saient:fic equipment
352 Orther chemicals 3%0 Other manufaciures

per worker in the period 1980-90, and the data on the growth rates of value added per worker
for the period 1970-90 are alsc shown. The data are not very conclusive, but they do indicate
some paiterns of interest. First, note that in the higher productivity growth economies - i.e.
with value added per worker growth rates above 2 per cent, there are a number which plainly
show considerable changes in output structure. Korea, with a big shift away from simple
manufactures ( ISIC 1 is food and beverages, 2 is textiles and garments), and towards the
production of eiectrical and non-electrical equipment (ISIC 8) is the most obvious case. India
also showed a shift towards machinery production, as did Malaysia and Mexico. Singapore
showed little change in structure Lut was committed throughout to the machinery sectors -
where it is a fair assumption that prc:uctivity growth is more elastic (see Pilat, 1995 on
Korea). Other high productivity growth economies were less clearly experiencing structural
change: Pakistan, Philippines, and Thailand were committed to the same sectors in 1990 as in
1970, though it is probable that there were considerable changes in the product base within
these broad ISIC groups.

Second, amongst the slower productivity growth economies in the lower part of the Table 3,
there are some which clearly show the types of sectoral pattern associated with a long run
commitment to sectors of static comparative advantage. Sri Lanka, Chile, Mauritius and
Panama are in this group. It is worth noting that commitment to these types of (‘static
comparative advantage’) growth paths, does not preclude shifts in the sectoral patterns of
output and trade. In both Mauritius and Sri Lanka, for example, there were changes in sectoral
patterns. However they were changes within the group of low prcductivity growth sectors. In
the case of Mauritius, for example, the decisive shift was from ISIC 1, which is mainly food
beverages and tobacco, to ISIC 2, which is textiles and garments. Indonesia is a curious case.
Although productivity growth was low in the period 1980-90 and structures of production did
not change much, nevertheless the economy had a very high productivity growth rate over the
whole period 1970-90, and is indeed classed in the group 1A in Table 2 above.
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It is difficult to find a single statistic to measure structural change, where shifts may take place
between many sectors. We have used a very rough measure in an effort to give some statistical
basis to the argument. For each country, we calculated the proportton of manufacturing value
added which was derived from the first three ISIC two digit levels’ in 1970 and 1990 - and
tcok the ratio of the two proportions. Thus a value of this structural statistic above unity
indicates a ‘regression’ of the structure of production towards an increasing commitment to
technologically simpler sectors. Lower values indicate a shift away from the simpler sectors.
We then regressed this staustic (called S) on the rate of growth of value added per worker for
the 18 economies of Table 3. The regression and the results were as follows:

G=-408"S+528

Adjusted R squared = 0.2580; F=661
f
The regression coefficient s significant at the 2 per cent level, though with there are very few
degrees of freedom and one should not place to much reliance on the result. It is however
consistent with the descriptive pattern in Table 5 and suggests a weak relationship between
rates of growth of labour productivity and structural change in production. This relationship
has of course been shcwn to hold in a2 number of studies of individual economies (see again
Pilat, 1995, op cit. for an excellent analysis of productivity growth in Korea)

* These compnise food, bévcragcs. tob=cco, textiles, garments, footwear and leather products, and wood and
fumiture.
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IV. Implications of Different Technological Growth Paths

Export growth, value added per worker growth and changes in real earnings per worker

One clear implication of the low productivity growth path is that countries on it need to find
other ways of maintaining competitiveness than by technological improvements. In a world of
generic technological change affecting most sectors, that implies one of two conditions: either
these countries must have special access to low cost materials, or there must be a commitment
to relatively low growth of real wages. It is clearly of interest, therefore, to expiore the
implications of the patterns discussed above for the development of rea! eamings per worker.
Table 4 which follows brings together the data available in the IBRD World Tables.

The data show patterns which are becoming familiar. It is notable that the cases where there is
a significant trend rate of growth of real earnings per worker are rearly all to be found in the
Group I group of countries in the top half of the Table. Group II countries are characterised
prmzrily (in our definitions) by the absence of a long run growth trend for manufacturing
exports, but the group of countries so defined is also characterised - in the main - by the
absence of significant grewth in manufac:uring value added per worker, or in real earnings per
industnal worker. Once again it is worth recalling that this does not mean that these
magnituies have not grown at all in the Group II countries, but rather that there has been no
sustainec growth in them. And in some cases there has indeed been secular decline. It is true
of course that some Group I countries have also not experienced much productivity growth
(or real ezrnings per worker growth); that of course was the basis for our earlier distinction
between Groups IA and IB. They are however different from the Group II countries, which
have no export growth trend either.
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Table 5 is extracted from Table 4, and shows the situation for those Group [ countries for
which both productivity data and growth of real eamings daia are available

________ . TABLES: GROUPICOUNTRIES - . . ...
_____ GROWTHOF VALUEADDED PER WORKER |

Country VA per Worker  Peri . Period

Growth 1970-90

......................... 1197088
Thailand 309

Sungapore 158 -

Babado A
India 2117089

:Malavsia

‘Mauntus o SN B 7090
Trnidad 3.87

A quick inspection of the Table suggest immediately that the rates of growth of real earnings
per worker in the Group IA countries ( which are the high productivity growth countries) are
greater on the average than for the low productivity growth Group 1B countries. In fact, the
simple average of rezl earnings per worker growth for the upper group is about 2.9 per cent
For the lower group it is less than 1 per cent. However, these are unreliable data since the
Table contains a number of data points of low levels of statistical significance



Although the data are few and hardly jusufy detaiied econometnc anaivsis, it 1s wonthwhiie to
explore them a little further. Figure 2 below piots out the rates of growzh ot reai =armings per
worker ( y-axis) as a function of the rates of growth of producuvity (x-axis) It inciudes only
data points for which the growth rate regressions were significant at {east at 3 per cent. This
means that all the points marked with asterisks in Table 5 are inciuded as well as the points for
Mauntius and Sn Lanka.

Figure 2: Growth of Value Added per Worker v. Growth
of Real Eamings per Worker
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Growth of Value Added per Worker

A linear regression of real earnings growth (W) on productivity growth (G) gives the
following resuit.

W =0949+0765*G
(18) (453
Df =17, Adjusted Rsquare =0.534, F =2048

The regression coefficient on G is significant a: well below the one percen: level and the
relationship is - as one might well expect - a strong one, aithough there are - grettably few
degrees of freedom The dotted line in Figure 2 shows the regression lire. The iniercept term
in the equation is not significantly diTerent from zero, and the coefficient on G 1s not




sigruficantly different from unity in a statisticai sense. So the regression suggests that the real
earrungs per worker in this group of countries have grown 2t more or less the same rate as
labour productinvity This means that facter shares in vaiue added have remained - on the
average for these countries - more or less constant. We return to this point later.

It is interesting to ask whether this relationship is stronger for the Group IA countnies than for
the whole of Group I. or to put the matter more directly, whether there 1s a closer link
vetween the growth of value added per worker and that of real earrungs per worker in
countrnies ‘aith a higher rate of growth of producuivity. Indeed, it turns out that if the
regression is rerun for the group of 8 Group IA countries alone, there is a strong relationship.
The adjusted R-squared nises to 0.601, and the F-value of the regression is 13 06 ( a littie
lower than for the overazil regression). However, one should not place too much reliance on an
analysis based on so few data points, and we will not take the matter further with the existing
data.

A Synopsis of the Analysis to date

Before discussing some of the underiving economic aspects of the relations betweer.
technoiogy factors and competitiveness implicit in the analysis, it will be heipful to summanise
the main findings. The following is 2 summary-

(1) First, the 1980°s have seen a considerable expansion of manufactured exports from
developing countries. More than a third of the 118 countries for which we were able to
establish internationally comparable data, have experienced a significa..: growth trend of
manufactured exports. In this group of countries are some of the most populous in the world -
especially China, India, Indonesia and Pakistan. At the same time there is a large number of
countries whose entry into manufactured export trade has been limited and somewhat
sporadic. All the sub-Saharan economies appear to belong to this latter group of countries
whose manufactured exports have failed to show sustained growth

(2) Countries which have had high growth rates of manufactured exports - and which we
therefore defined as internationally competitive - do not necessarily owe their competitiveness
to technological factors. High export growth rates are just as much associated with low
productivity growth as with high. Some countries - like Mauritius and Sri Lanka - have
focused their export development on sectors in which they have established strong static
comparative advantages, and have staved in that pattern over nearly two decades. Some Latin
American countries show similar patterns, usually associated with natural resource based
industnalisation. Others - Korea, Singapore and increasingly China, India, Indonesia, Malaysia,
Pakistan, and Thailand (amongst those covered by the data set) - have experienced
considerable increases in value added per worker, and may be described as being on a high
productivity growth path. The contrast between these twc types of export oriented growth
path can be overdrawn. Obviously most countries - even the most technologically dynamic -
show features of each. However, the notion of distinctive growth paths helps to fix ideas.

(3) These different types of growth path are distinguished - altiough not always very clearly -
by different patterns of structural change within manufacturing production and export trade.
Countries like Korea - especially - have experienced marked shifts in production away from
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the technologically simple (and generally labour intensive) sectors towards technologically
more sophisticated lines of production. in parucular in sectors like electrical machinery
(including efectromucs), non-electncal machinery and transport equipment India, Indonesia,
Malaysia and Thaiiand show rather similar stufts. Singapcre’s production was strongly
concentrated in the more sophisticated sectors througnout. Plainly hugher growth of
procuctivity has been associated with some advances in the more traditional sectors (probably
associated with product changes within tradit.onal lines of production) and with shifts in the
pattern of production - and trade - to sectors where value-added per worker is not only higher
than in the less sophisticated sectors, but also tends to grow faster. Learning elasucites, in the
Arrow or Verdoorn sense, are higher there. Sectorai shifts of this kind are sometimes referred
to as ‘techrological upgrading’ (see Background Paper No. 4, Cooper and Turner, 19953;).
The low productivity growth economies have shown much less change in sectoral composition
and such changes as have happened tend to be from one labour intensive sector 1o another.
t

The large group of economies wnich have not experienced a sustained expansion of
mznufactured exports, have not shown anv ciear trends towards rising productivities nor
towards structural change in production.

(4) There 1s a relationship tetween the rate of growth of value-added productivity and the rate
of growth of real earnings per worker. As mught be expected countries which have
experienced higher rates of growth of labour productivity have also - by and large - had higher
rates of growth of real earnings per worker in the manufacturing sector. Consequently
amongst the more successful manufactured export economues, the technologically dynamic
ones (Group IA in our terminology) have had high rates of real wage growth whilst
maintaining the relatuve shares of labour and capital in value added more or less stable. It is
very likely that this helps maintam the incentive to invest, which has been so marked in some
of the countries in question. Countries which have stuck to more traditional, technologically
less sophisticated manufactured exports have benefited much less from rising reai wages. Here
maintaining the incentive to invest depends importantly on withstanding too large increases in
real wages in comparison to real wage rises elsewhere and to technological changes in the
traditional sectors. The evidence available to us suggests that this has necessitated a fall in real
wages over the past decade (or more) in the countries in this category of competitiveness.

In the larger group of countries which do not show sustained export growth, neither value
added per worker, nor real earnings per worker in manufacturing have shown any growth
trends. If anvthing real wages in manufacturing have tended to fall.

Explanations of the Patterns of Competitiver.:ss

It is natural to try to relate these patterns to the larger body of analysis on the economics of
underdevelopment. A natural place to start is with the concept of the dual or labour surplus
economy. This is too well known to need detailed discussion in the present paper. We merely
sketch some of the main features of the dual economy idea which has played such an
influential part in development thinking since it was first formulated by W. Arthur Lews
(1954), and then focus on the central question whether the pattern of competitiveness
described above can be related to the dynamics normally associated with this type of economic
structure. Qur argument will be that duil economy ideas help to expiain some aspects of the
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patterns of competitiveness and trade which we have expiored, but cnly tell a part of the storv.
The other part relates to the demands cf international competition in a technologically dynamic
worid economy”.

The Lewis ‘unlimited supplies’ model deals with the processes of capital accumulation in a
labour surplus economy, leading to the emergence of 2 modern sector in the context of a large
subsistence oriented rural sector. There is a labour suiplus in the rural sector in the sense that
the mugratton of workers to the modern sector will not cause a fall in output. It is assumed that
arrangements in the subsistence sector are such that all persons working there enjov access to
the average product of labour in the sector - and this average product of labour is what
determines the munimum real wage in the modern industnal sector. This is cne of the more
debatable and debated assumptions of the model, but we will not enter into that. The level of
cutput in industry is determined by the prevailing modem sector technology and the minimum
real wage. Production is expanded to the point where the marginal product of labour is equai
to the real wage. At this point the surplus value-added in production above the wage bill
accrues as profit to the owners of capital. It is this surplus, properly reinvested, which
provides for reinvestment and expansion, and which therefore drives the economy.
Reinvestment of surplus and the accumulation of capital stock will expand the modern sector
so that eventually surplus labour will be fully absorbed.

The Lewis formulation dealit essentially with a closed economy. Twenty years later, Fet and
Ranis considered the implications of the Lewis type of accumulztion in an open economy and
applied their framework to the (early) development of Korea and Taiwan (Fei and Ranis,
1974). More recently Ranis (1988) has given a useful reformulation of the onginal ideas of the
earlier paper. The centre piece in the Fei and Ranis (1974) analysis as also in the Ranis (1988),
1s the onset of a phase of “export substitution” starting at the point where traditional exports
are replaced by exports of labour intensive manufactured goods. This is 2 key turning point,
because thereafter the absocption of surplus labour is greatly accelerated. So much so, claimed
Ranis and Fei, that debates on trade off between growth and employment, which were
characteristic of the seventies, became largely irrelevant. Once the economy had got into the
export substitution phase it was expected to move rapidly to the next turning point, called by
Ranis and Fei, the *commercialisation point’. At the commercialisation point, surplus labour is
fully absorbed, the real wage is no longer ‘institutionaily’ determined, but becomes equated to
the marginal product of labour in the rural sector.

Expectations about changes in technology follow directly from this formulation. After the
process of export substitution has started and up till the commercialisation point the idea is
that the institutionally determined low real wage will rule. Once labour is fully absorbed, i.e.
the commercialisation point is past, the real wage will naturally rise. In the first, *pre-
commercialisation’ phase, * .the existence of relatively constant (and low)..real wages...should
induce labour-intensive technology choices and, more importantly, labour-using technology
change....in the dual economy.” (Ranis, 1988, op. cit. p. $2) Then, after the
commercialisation point and full absorption of surplus labour, “..increase in real wages...is
expected to be accompanied by a shift towards more capital and skill intensive technology and
output mix.. (Fei and Ranis, 1974, op. cit.). In short, labour productivity and real wages will
remain low and stagnant, after the initial shift to what Fei and Ranis call ‘export substitution’,

¢ The following discussion s dealt with in more detail in the Background Paper No. 5 (Cooper, 1993).
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whilst manufactured exports will rise rapidly. Thereafter, when surpius labour is abso:bed,
wages and labour productivity wiil rise more rapidly

There are some obvious similarities between the Fet and Ranis expectations and the course of
events in the economies we are examining. There has indeed been 2 shift away from primary
product exports in the Group I economies which have successfully entered trade in
manufactured exports. Also, just as Feir and Ranis predicted, basing themselves on the
experience of Korea and Taiwan, the rate of growth of exports and employment was
accelerated strongly by the shift. And finally, it 1s clear that in all cases, the initial shifts in the
pattern ot trade and output in manufacturing were towards the simpler types of manufactures
in the first two or three ISIC 2-digit groups.

In addition, some of the countries in Group I, especially those in Group IB where comparative
advantage 1s closely linked to labour intensityiand low wages, correspond to the Fei-Ranis
expectations in a more detailed way. Countries like Mauritius and Sri Lanka for example, have
had precisely the low and more or less constant real wages, and the low productivity growth,
which was predicted for the period of continued surplus labour. And the sectoral shift in
Mauritius - from food products to textiles and garments - probably accounts for the decline in
labour productivity which we have observed, and may be just that type of labour using
technological change which Fei and Ranis thought wouid (or should ) happen in the labour
surplus phase. Furthermore, as Table 1 shows, the historical pattern followed by Maiayste,
also seems similar to the conventional anticipauion. Over the whole period, 1970-90, Malaysia
had a low growth of productivity (1.71 per cent), and a slightiy higher growth of real earnings
(2.8 percent). Manufacturing employment grew rapidly (at 7.47 per cent)’, and by the mid
eighties, labour shortages were beginning to be felt, and an import of unskilled labour started
from neighbouring countries. At the same time, as the labour surplus phase came to an end, a
technological shift took place. Labour productivity growth accelerated :o more than 4 percent
per annum in the second period (1980-90). Evidence on movements of the real wage in
manufacturing in this period is not available. This Malaysien pattern is very close to the
expectation that technology will be predominantly labour intensive in the first period of
manufactured exports, whilst there is labour surplus, and will then shift to higher capital
intensity and higher labour productivities as full employment levels are reached.

It is also noiable that the Group II countries (which show no significant growth trend in the
pattern of manufaciured exports), have not - in the main - shown any significant trend in value
added per worker. To this extent, they conform to the Fei-Ranis prediction®

But this correspondence between labour market conditions, export development and
technology is not present in other cases - especially those in Group TA. A number of countries
have plainly experienced considerable technological advance and rising labour productivity,
whilst still having large amounts of surplus labour. This is certainly true of China, India,
Indonesia, and Pakistan and probably also Thailand. In addition to this, historic evidence on
Korea suggest rather strongly, that there too there was a vigorous growth of labour

" The growth of manufactuning employment is discussed in detatl in a later secuon.
s Although for these countries, the matter 1s somewhat different since - as their export data indicates - they
have not really entered the “export substitution” phase.
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productivity well befare the point of full absorption of lavour was rezched The evidence on
this point is discussed in detail in Background Paper No. 5 (Cooper, 1993).

So we are left with the pioblem of explaining the apparently anomaious behaviour of the
econormes which have followed the high productivity growth path. The main question is: why
did these economies follow high productivity growth paths while they were sull in the labour
surpius phase of economic development ? A number of reasons can be suggested.

Firstly, the Fei-Ranis expectation that a commitment to labour intensive technology woula be
sustained unul surplus labour is fuily absorbed, is linked tc sirong assumptions about t;.:
working of the labour market and in particula: to the idea that, during this period, the real
wage will be more or less constant - or “siow growing” (Ranis 1988). In practice, this
assumption has not been borne out in many countries. In most countries there has been a
strong upward shift in industnal real wages. A qursory examinztion of Table 5 and Figure 2
bears this out. Amongst the high value added growth countries there are a number which,
throughout the period 1970-1990, had excess supplies of labour in the Lewis sense. China,
India, Indonesia, Pakistan and Thailand were certainly in this category. Despite this the
average rate of growth of real earnings per worker for these countries was 3.5 percent per
annum over the period. In addition, although surplus labour has been absorbed in Korea, the
evidence shows that, in the early part of the period, before this had been accomplished, Korean
real wages were already rising. So it could be argued that the reason why productivity
increases in the Group [A economies took place so early (in the sense that there was still a
labour surplus when they occurred) may be found in the ‘untimely’ increase in real wages. It
mught be argued that the only way to maintain competitiveness in the face of rising real wages
was through a higher rate of technological change. There are, however, some problems with
this argument. {n the ficst piace, it assumes that real wage rises took place independently of
changes in technology. In fact, real wage increases couid just as easily have been a result of
the incorporation of technology which raised factor productivities as a cause’ . On the other
hand, this argument shifts the burden of explanation from one area to another. Differences in
real wage growth between economies may have been the cause of differences in the rate of
growth of labour rroductivity, but then what causes the differences in real wage growth
between economies in the first place?

A second possibility is that the acceleration of technological change during the labtour surplus
phase may have resulted from pressures generated by technological change in the international
economy. In order to remain competitive, firms in the domestic economy must reduce costs,
either through technological change, or through some other means cf cost reduction. So some
countries - those in Group IB for example - deai with the competitive threar by holding down
real wages, or even reducing them, whilst others respond by technological advances. This may
be a more plausible explanation than the first, but it still leaves unanswered questions. For
example, who decides between a low wage and a high wage trajectory, and how is the
decision implemented? Or - to put the question more generally - vhat objective circumstances
might result in a commitment of national economies to one or other of these trajectories?

Thirdly, it may be that the early onset of high productivity production in the Group [A
countries is due to important supply side differences - in particular the fact that some countries

® The data available are (00 weak to support tests of causality




might have a better endowment of factors of production that make it possidle to adopt new
technc " gies. So if the technologies becoming available iniemationally require proportionately
large demands for parucular factors - like skilled labour - thev may become profitable in
ccuntries where there is a supply of relatively low waged skilled labour - even though there is
a large excess supply of unskilled labour It is possible that the Group IA countries, some of
which have long and substantial traditicas in scientific and technical education, and substantial
science and engineering capabiiities, are differentiated from the Group IB countries in this
way. Evidence on the supply of scientific and technically trained peopie would support this
idea in the case of countries like China, India, Thailand and Singapore - perhaps also for the
other Group IA ccuntries. But puzzles remain since the large Latin Amenican countries listed
in Group IB also have long traditions of technical education and 2 comparatively highly
educated workforce, and have nevertheless shown very limuted increases in labour
productivity.
t

In short there is no single explanat:on which can easily encompass the compansons between all
the countries in the analysis This is not necessarily a major problem, since contingent
conditions may vary widely between countries, and there may therefore be more than one
explanation for the various differences. It 1s nct surpassing that such a complex set of
phenomena cannot easily be reduced tc a single simple pattern.

Finally, it is of some interest that recent developments in trade theory have provided a number
of insights which seem relevant to the present discussion. These developments are mainly
derived from ‘new growth theory’ in which technological change is treated as an intrinsic part
of economic activity. Their implications for trade theory rest on differences in factor
productivities zarising from differential learning or from differences in the production functions
facing different economies. A recent review, already mentioned, is Grossman and Helpman
(1995). Barros (1993) is an interesting attempt to draw conclusions from the new growth/new
trade theory approaches, for developing countries. For present purposes, there are two points
of interest arising from the literature, both are drawn from the work of Krugman, in particular
Krugman (1987).

The first point is that where learning effects are important in determining the relative
productivities as between trading countries, there will be a tendency for the existing irading
pattern to get ‘locked in’. Essentially countries get relatively more producuve in those
branches in which they are specialised, and the short run pattern of comparative advantage is
reinforced by this; to quote Krugman “..once a pattern of specialisation is established, it
remains unchanged, with changes in relative productivity acting to further lock the pattern
in..”"(op cit. p.46). This kind of behaviour may well be at work in the case of (at least some)
Group IB countries. In some Latin American countries for example, the relative efficiency of
production or resource based industries is probably reinforced by the exporting from them In
principle this presents advantages of course, but it also means that it is increzsingly difficult as
time goes by to make changes in the trading pattern. Furthermore, if the learning elasticities in
such sectors .re lower than in the sectors where advanced country trading partners have
comparative advantage, the Latin American economies could be committed in a long t2rm
sense to a low productivity growth trajectory'®. Precisely similar points v ould apply, of

'® This is what Barros seems 10 have in mind when he writes of specialisation having a “negative effect o
productvity increase” (op.cit. p.343), but his discussion 1s vague and unconvincing,
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course, 1o economies itke Mauntius and S Lanka with their heavv commitment to ‘low’
technology, labour intensive lines of production'"

Thus line of analysis could have special importance to the “low productivity exporiers’ as they
reach the point where labour is fully employed. If at that ume they are locked in to 2 pattern of
relative productivities inherited from the past, they could expenence senous difficulties in
shifting to new lines of proguction with higher labour productivity (in the way the Fei-Ranis
approach suggests is necessary)'~ We will discuss this problem triefly in the next section.

The second point to emerge from the Krugman's analytics, ts that there is clezrly a wav out of
the ‘lock-in’ - along lines-which he identifies with Japanese industrial poliy, and which is
nowadays more commoniy associated with the policies of selective protecion followed by
Korea. The idea is that governments may use ‘temporary protection to ~ermanentiy shift
comparative advantage’ The protection will be'directed to goods which are just outside the
present pattern of nationzl comparative advantage. and applied for just so long as is nccessary
to raise relative productivities wn their production to the point where a new area of
comparative advantage is esiablished Krugman refers to this as the policy of 2 “narrow
moving band’ of protection /Dp. cit. p 48-49). It 1s an interesting reflection of the notion of
“technological upgrading”, and has considerable empirical foundation ia the history of
industrial policies in some of the Group IA countries in our anaiysis”’ For 2 short review of
evidence on Korean policy see Backzround Paper No.4 (Cooper and Turner, 1995).

Path Dependencies and the role of National Systems of Innovation

The idea that trade patterns may get ‘locked in’ as described in the preceding section, is
derived from the learning process. Once firms are committed to a particular line of production,
the learning processes this sets in train - whether ‘automatic’ in the Arrow tiadition (Arrow,
1962), or the result of conscious managerial decision and resource allocation *- reinforces the
inter-industry pattern of comparative advantages and, since the same thing is happening in
trading partner countries, it becomes increasingly difficult to change the pattern. This is an
example of ‘path dependence - which might briefly be described as a recognition that “history
matters’. Learning processes’’ will, obviously, produce many situations of path dependence.
From the present point of view, path dependence s important because it will influence the

" The analysis is based on the 2ssumpuon that whilst there may be international spill overs of technological
capabilty within industnes, there are no spill overs berween industnes. The lock in effect would be much less
severe if there were inter-industry spillovers. it might be argued that one of the implications of genenc
technological change is that such intenindustry spiil overs will be imgortant.

"2 Krugman's analysis has not been cxtended to the case of labour surplus economizs opersting with a consfaid
institutionally determined wage rate, but that does not change the vaiidity of the present line of argument.

"3 1t is cenainly relevant 1o Korea and Singapore. In somewhat differeat ways it probably zpplies to the case of
China Matters are less clear for India and Indonesia.

" The recognition that isaming processes 1nvclve important resources has a substantial history. As far as work
on developing countries is concene, Katz's work 1n Latin Amenca provided the essenuial empirical basis
(Katz.1974) and was the point of departure for a substanual literature. Much later the poiat became embodied
in theores of endug=nous technological change.

'* Cn the kinds of technoinzical learntng which are imponant in firms 1n developing countries sce Dahimann,
Ross-Larsen and Westphat :1982).
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possibilities of shifting between the types of growth path (i.e. high versus low productivity
growth paths) which differentiate developing countries There are two levels at which relevant
kinds of path dependency may get set up.

First, the technological learning processes within firms are path dependent. David (1975)
recognised this:

* .Because technological learning depends on the accumulauon of actuai production expenence, short sighted
choices about what to produce and especially about how to produce it using presently known methods, also in
effect govern what subsequently comes to be learnt” (David. 1975, p.4).

Dosi (1988) describes the cumulative learning processes which underly the accumulation of
technological capability in enterprises'®. There are three distinctive features of these learning
processes. First, they tend to have important firm specific features. Although there may be spill
overs of technological know how between firms, a good deal of the learning process in a firm
differentiates it from its competitors. Secondly, learning processes create a good deal of ‘tacit’
knowledge - that is knowledge specific to the application of particular processes inside the
firm, and which is neither codified, not easy to codify. This is the type of technological
capability that can only be acquired by "doing’. Thirdiy, whilst some knowledge may
accumulate ‘spontanecusly’ through the experience of production, for the r.ost part the
accumulation of technological capabilities depends on the allocation of ume and effort by the
personnel of the firm, and depends on explicit management decisions.

But though accumr:jation of technoliogical capabilities takes place in the first instance within
production units (and increasingly in service enterprises too), the broader institutional
environment within which firms operate is also important. In recent times this environment has
become called the ‘national system of innovation’ and important attempts have been made to
describe it systematically (see Nelson, 1992). The national system of innovation is the second
level at which there are important path dependencies. It has a number of components other
than enterprises. These differ in form from country to country, but are present in most. In the
first place there is the education sysiem - especially those parts concemed with scientific and
technical education. The early creation of a highly skilled and edur «ted workforce is generally
agreed to have been a key element in the success of the first generation of NICs. On its
importance in Korea see Pack and Westphal (1986;. Second, there are the various institutions
engaged in scientific and technolngical research (outside of enterprises). These normally
include the universities, as well as various national laboratorv organisations. Sometimes -
especially in developing courtries - a large part of the scientific and technical capability of a
country is ‘tied up’ in these institutions and a major policy problem is how to relatz this
capability to national development objectives. Sometimes also - as in the United States for
example - these institutions grew out of major national programmes - like the space
programme or defence programmes. Third, there are a set of important anc.llary institutions -
survey systems, technical information systems, standards systems, technology transfer
orgarisations and so on.

In mos: countries the institutions making up the national system of innovaticn play an
important part in technological development within enterprises, whether through creating a
supply of skilied persons, or through facilitating the acquisition of technology from abroad, or

'® This and other basic material on accumulation of technological capability 1s surveved in Cooper (1993)
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through provision of technological information, or through the support of university or other
research activities on which enterprices can draw. It is important not only that the institutional
structure of the national system of innovation should be present, but that it should be
JSunctionally related to the requirements of the enterprises which are at the shap end of the
process of acquisition of technociogical "capability. The long term development of these
institutions and their organic relaiions to the enterprise sector have played a large part in the
process of technological development in many of the Group IA, high productivity growth
countries.

How, then are high and low productivity growth economies distinguished from one another as
far as the technological capabilities are concerned. We can give an impressionistic, but
probably reasonably accurate response along the following lines. First we expect that in the
high productivity growth economies we will find production and service enterprises -
especially in the export sectors - in which there are considerable concentrations of technically
skilled persons, and where - more importantly - there is a vigorous process of technical
learning happening within firms. Second, we would expect that there will be close links
between production and the rest of the national system of innovation. In the low productivity
growth economies we would expect to find firms which are solely concerned with repetitive
production tasks, in which there is no concern with learning or change. Very little research has
been done on these cfferences, but there is a good deal of impressionistic evidence to support
the picture we have drawn This hypothetical description will make clear also that the shift
from low productivity to high productivity paths is not as easy as may appear. It will depend
on generating learning processes within firms on the one hand, and on linking the key elements
of the national system of innovation to services and production on the other.
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Technology, Distribution and Employment

Tecinclogical change may aftect the distribution of welfare in various ways For example, as
we have scen in the case of the Group I economies, through its effects on the productivity of
labour it may produce increases in the real wage. It is also argued that technological change
influences the distribution of welfare through it effects on the level of employment. So if the
growth of output is restricted by limits on demand, high productivity growth, perhaps
occasioned by high real wage growth, will imit the rate of growth of employment Such
positive distnibutional effects'as may arise from rising real wages for those in employment
could be offset by high levels of unemployment overall, with a large part of the potential
workforce thereby committed to very low income levels. And the argument is encountered
that the general requirements for increasing labbur productivity posed by the need for
international competitiveness, is !tkely to exacerbate the problem. The argument is somewhat
questionable on empincal grounds since it is not obvious - as the analysis has shown - that
nsing labour productivity is a necessary condition for international competitiveness.
Nevertheless, it is plainly of interest to examine the employment implications of the patterns of
international competitiveness discussed above.

Table 6 sets out the data available on the growth of employment in manufacturing industry in
the 118 countries on which the analysis is based. It 1s clear immediately that the incidence of
significant trend rates of growth is much higher in the Group I countries (whick also show
sustained growth of manufactunng exports). On the average, the Group I countries show a
rate of growth of manufactuning employment of just over 4 per cent per annum. The average
(unweighted) for those Group II countries for which employment growth rates are avaiiable, is
about 1.5 per cent per annum. The employment growth rate in Group I is - on average - well
above population growth rate. The rate for the Group II countries is well below most
developing country populatior growth rates. There is, however, a considerable variation
between countries in Group IL.

There remains the question of employment growth patterns within the Group I countnes.
Group I includes those countries with the highest growth rates of labour productivity in the
developing world, so if indeed technological unemployment is an important issue in the
developing countries, it is here that one might expect to find it.
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Figure 1, given earlier, gives a {irst suggestion that technological unsmployment has not n fact
been an issue in these countries Earlier we used Figure | o argue that there is no clear
relationship between the rate of growth of manufactured exports and the rate of growth of
value added per worker. This was a point of departure for the argument that competitiveness
can be achieved by different technological growth paths. But Figure 1 shows something more
than this. It shows that in these developing countries which have achieved international
competitiveness, the rate of growth of exports has in general, outstripped the rate of growth of
value added per worker, whether in the high productivity growth sub-group (Group (IA), or in
the low productivity growth Group IB. The diagonal arrow drawn from the origin of the
Figure, traces the line along which the rate of growth of exports is equal to the rate of growth
of value added per worker. Countries lying along this line would not experience any growth of
employment resuliing from export expansion. Countries lying to the night of the line - where
all the countries in the sample are in fact found - have had rates of growth of exports well in
excess of the rate of growth of value-added per worker. On some conventional assumptions
about the multiplier effects of export growth on the macro economy, it is reasonable to
suppose that this means that the ageregate impact of growth in exports was to expand total
output in more or less the same percentage.”” It also follows that employmen: will have
expanded at this rate. If these conditions are met, it is reasonable to conclude that the
countries in this group have on the average, experienced considerable growth of employment
as a result of export expansion, even if their labour productivity has grown rapidly.

The same conclusion, regarding the Group I countnies, is obtained more directly from an
analysis of the data in Table 6. Figure 3 shows the scatter plot of growth rates of
marufacturing employment (on the y-axis) against the growti rates of manufactured expons.
There is evidently a strong relaiionship between the two.

'” This depeids on tic assumption that the multiplier 1s a constant, viz that marginal propensities (o save and
to import ate constant over the relevant range of incomes.
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Figure 3: Growth of Manufacturing Employment vs Growth of
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This 1s further explored in Table 7 which follows and which gives the results of some simple
regressions. Two sets of equations are tested in Table 7: one set is based on the full data set
for Group I countnies in Table 6 (with 19 degrees of freedom), the other is based on the same
data set, but only uses values which are statstically significant (with 14 degrees of freedom).
Neither set is satisfactory since there are too few degrees of freedom, but it 1s unlikely that the
regressions are spurious. The rate of growth of manufacturing employment is the dependent
vanable in all cases. The rates of growth of exports (X), and of value-added per worker (G),
are the explanatory variables. Equations (1) and (4) are multiple regressions of both
explanatory variables on the rate of growth c¢i employment. In each case they show
reiationships which are strongly significant at the cre percent level. The intercept term is
effectively zero. The coefficient on export growth (X) is highly significant, whilst that on G,
the growth of value added per worker is not significant (at 5 per cent), although it has the
correct sign. In equations (2) and (4), employment growth is regressed on export growth
alone. In the case of (2) there is a small (non-significant) reduction in explanatory power
(compared to (1)). In the case of (4), explanatory power actually increases when the value-
added growth term (G), is dropped. Equation (2), in fact determines the regression line for
Figure 3.

This leads to some straightforward conclusions. First the analysis shows, as Figure 1
suggested, that for the Group [ economies, the rate of growth of exports has been the
dominant determinant of employment growth. It is the successful expansion of export demand
ard ihe muliplier effects flowing from it which have generated growing output and
employment. The regressions show that there is no systematic tendency for Group I countnes




36

Table 7: Regressions of Rate of Growth of Employment on
Rate of Growth of Exports (X), and Rate of Growth of Productivity (G).

Eqn. Constant t-stag X t-5tac G t-stat  F-stat DW  adjR- df
5q
O 003 003 0544 485 0310 -189 564~ 179 0.6063 19
) -0.76 067 0368 492 - - 2422= 138  0.3501 19
(3) 193 687 - - 045 -184 3.5 152 0.1i82 19
) -1.38 -1.06 0385 5414 -0071 03537 170 137 0.6938 14
(3 -1.63 -1.36 - 03595 6026~ - - 36.5i" 136 07161 14
6) +.30 3.99* - - 0405 -1.22 1.48 142 03333 14

exports based on a high growth of value added ;;er worker, to have a less good employment
growth performance ihan the low productivity growth economies. At least as far as these
countries are concerned, technological unemployment has not bzen a problem. This is
interestingly in line with the comments of Fer and Ranis on Korea and Taiwan in the 1960°s
and 70’s, that the shift to "export substitution’ (i.e. the development of manufactured exports
to replace primary exports) 1s 2 critical turning point, after which the ‘trade off between
growth and employment’ is r:o longer an issue.

This needs some qualification, however. First the result is based on a propitious period in the
development of the internationai economy, during which there was generally a high rate of
growth of trade. It is not clear whether it would hold so strongly for the later 1980’s for
example, when trade was lagging, whilst value added productivity was nevertheless increasing
in economies which were increasingly open to international competition and the pressures of
technological change elsewhere in the world economy Second, whilst we tound no significant
relationship between the rate of growth of value added productivity and employment growth,
it remains the case that the sign on the value added coefficient (i.e. the coefficient on G), is
negative, and it is possible that a more complete data set would show a stronger negative
relaticnship.  The fact remains, however, that in the conditions of openness to trade,
developing countries which have attained competitiveness - whether through high productivity
growth or low - have co:amonly achieved very high growth of manufacturing employment,
because of export expansion. They have not had problems of technological unemployment.
Nor is it clear that technological factors can in any aggregative sense be held responsible for
unemployment in the other developing countries in Group II, because as far as this group is
concerned, the growth of value added per worker nas not been significan: - at least on the
average. ’

Overall, as far as income distribution is concerned, the evidence available suggests that both
high and low technology growth paths have resulted in positive effects, through the rapid
expansion of empioyment (narrowing gaps between the employed and the formally
unemployed). In addition, in the high technology countries, with high rates of growth of
productivity, thz closely linked rise in rea! wages (see Figure 2), has also made a significent
contribution to a more equal distribution - essentially through its effects on the functional
distribution of income.
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Technolegy. Distribution of Welfare and the Gender Division of Labour in Society'®

Distnbutional impacts of technologicai change are not confined to its effects on the functional
distribution of income and its aggregate impact on employment. In addition there are
important distributional consequences resulting from the effects on the structure of
employment. The effects of technological change on the demands for skilled and unskilled
workers 1s a widely discussed structural change. Much less discussed, but important in
determuning the welfare implications of technological change, is its effects on the relative
demands for male and female labour, in other words on the gender division of labour.

There are few studies which deal with the effect of technological change on women’s
emplovment. The following discussion and the Background Paper No. 6 (Mitter,1994) and on
the preliminary results of a joint study between UNU/INTECH and UNIFEM on
Technological Change a2nd Women’'s Employment.

It i1s helpful to relate impacts on women’s employment to more general conditions in the
labour market and in the economy. In particular, there seem to be contrasts between situations
in which there 1s a general labour surplus and situations (such as arise in some of the Group
IA economies) which are approaching the point at which surpius labour is fully absorbed.

Usuaily in the labour surplus economies the central employment problem is the absorption of
large numbers of unskilled and inexperienced workers into labour intensive industries. Of
course, women workers as well as men are involved in this process. However, women
workers face some particular problems which are reievant from the point of view of
distnbution.

In labour surplus economies which follow a path of labour intensive (low productivity growth)
exports, competitiveness in the face of international technological change often requires cost
cutting by methods other than improved technological efficiency. This usually depends on one
of two conditions: either a reduction in the costs of materials inputs through access to new
scurces of intermediates (or technological advance in the materials sector), or 2 fall in real
wages. In labour intensive lines of production where the share of labour costs in unit costs 1s
high, reductions in real wages are especially effective. This probably underlies the falls in real
earnings per worker in some of the Group IB countries. ( See Table 3). It appears that the
employment of women workers may be used as a way of achieving such reductions in the real
wage. This is noticeable in particular sectors - like garments - where cost cutting can take the
form of substituting less well organised female labour for male labour. This poses special
distnbutional problems

Further problems arise in the transition out of the low productivity pattern. Technological
upgrading to higher levels of labour productivity - which as we have seen may happen in the
context of labour surplus (see earlier and also Mitter, op.cit. p. 10), and in the course of
changes in the structure of labour demand, women workers may be replaced by men. The
gender distributior of income is then affected For example, Mitter (Op. cit. p. 11) quotes

'* This section 1s based on Background Paper No. 5§ (Mitter, 1994)
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Naravan and Rajah (1990) as showing that technological upgracing in the electronics industry
in Malaysia resulted in a fall in the proportion of women in the workforce from 30 per cent in
the low technology phase, to 67 per cent zfter production had been computenised. She ziso
notes deterioration in conditions and nature of women's work.

With more complete transitions to a higher productivity growth path in the industnal sector,
other factors become important in determining the scale and nature of women's employment.
First. the higher productivity technologies may open up the prospect of mere skilled
employment. It therefore underlines the importance of prior training - 2 pownt to which we will
return. Second, as Mitter shows (Ibid. pp. 15 ff) the transition is usually accompanied by an
accelerated growth of the'service sector. This has opened up new opportunities for women's
employment. Provided that the ‘need for aggressive tratning programmes’ (Ibid pl5), this
could have a major effect in equalising job opportunities for women.
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V. Implications for Policy

Should developing countries pursue technological upgrading ?

Perhaps the most striking outcome of the discussion has been that aithough a2 number of lughiy
successful (and by defimtion highly compeuuve) developing country exporters of
manufactures have exploited the opportunities offered by technological advance, a number of
countries - equally successful in international markets, at least as far as export growth is
concerned - have not done so. On the face of things, it has been pessible for countries to
become competitive in internaticnal markets for manufactures, without being much concerned
about technological change. This leaves an obvious question: is there any need for concern
about technology policies in relation to trade and competitiveness? In this concluding part of
the study we will explore the question in more detail. A convenient way to do this is by putting
the question: should developing countries pursue “technological upgrading™

Why “technological upgrading™ The reason is straightforward. Return to Table | and the
ensuing discussion. This is where the distinction between was first made between two sub-
groups of internationaily competitive economies - Group IA which had rapidlv growing factor
productivity, or to be more precise, labour productivity, and Group IB which had hardly any
growth in productivity and in some cases (of very successful export development) an actual
fall. The path followed by the high productivity growth countries of Group [A may
legitimately be described as one of technological upgrading. It involves a shift of production
and export trade from lower vaiue added products and in“ustrial branches to higher. In many
cases, (Korea, Singapore and Indonesia are examples, but not the only ones) this shift was an
outcome of government policies, similar in kind to the poiicy of the ‘narrow moving band’
which Krugman suggests characterised the history of Japanese industrialisation. So the
question (what should be the role of technological policy in the development of trade in
manufactures?) can, in light of the facts of recent industrial and trade history, legiimately be
posed in terms of technological upgrading.

In the following there is an exploration of whether the path of technological upgrading is
possible and desirable for other developing countries. The discussion will proceed as follows
First, there 1s a section which emphasises that for many countries the low productivity growth
path is extremeiy important and that it would be a serious mistake if concern for technological
dynamism were to obscure the point. Second there is a discussion of the reasons why
governments might legitimately be concerned to pursue policies of technological upgrading.
This is essentially an analysis of the advantages it represents as a policy. Then a third and final
section discussed the constraints which such policies have to face and the social and economic
costs of technological upgrading These are considerable and make it quite clear that

‘technology’ doesn't offer easy ways out of development problems, even though it is a
centrally important factor.
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The importance of the low productivity growth path. Labour intensive manufactured
exports

Before even considenng the issue of technological upgrading it 1s important to place matters 1n
perspective - and in particuiar to relate 'upgrading’ to the role of low technology exponts. In
essence we return to a discussion of the early ‘export substitution’ phase, where countnes -
usuaily still in a state of labour surplus - sv ttch from primary exports to manufactured exports.
It will be obvicus to start with that ths shift 1s a matter of great importance 10 a large number
of developing countries, whose manufactured exports are small and which have yet to
establish a position in international markets for manufactures. This includes all those countries
in Group II in our eariier analysis, which have as vet shown no sign of sustained exports of
manufactured goods - though they may from time to ‘ime have made successtul forays into the
intemational market. For these countr:es there s really no choice about the matter. If they are
to enter trade in manufactures they will have to'start with labour intensive lines of production
and export. And since these are, in all cases, labour abundant economies with a weak tasis in
technological skills, this means in erfect that they will have to follow well known hnes of
relative price policy which will allow them to realise their imiediate sources of comparatuve
advantage. There are two points to make about this situation.

First, this initial exploitation of immediate sources of comparative advantage has characterised
the economic history of all developing countries which have subsequently established strong
positions in manufactured exports. Sometimes, as we note earlier, there was a rather early shift
away from the low productivity labour intensive sectors'®, but whether the shift was early (as
in Korea or China), or much later (as in Malaysia), the first oeriod of manufactured exports
was in all cases focused on reiatively low productivity labour ‘ntensive productions or, in Latin
America in particular, on natural resource intensive lines of production. Given the underlying
economic logic of this line of development, it is surely a pattern which new entrants to markets
for manufactured goods will have to follow.

Second. the development of low producuvity lines of production is not an alternative to
technological upgrading but a complement to it. This point is explored in Background Paper
No. 4 (Cooper and Turner, 1995). The argument is as follows. Characteristically the small
open developing eccnomies depend on imported capital goods to realise invesiments. This
means that expansion in these economies is usually faced with a foreign exchange constraint
and 1n particular the rate of investment -particularly in the industrial sector where imported
foreign capital goods are especially important - depends on the availability of foreign exchange
and so, ultimately, on experts. Now, technological upgrading depends on learning process
within sectors and, on the development of new sectors, both of which require large
investments (and concomitant imgortation of equipment®). It follows that in so far as the
development of low technology manufactured exports has been an important way of financing
capital goods exports for the rest of the industrial sector, it is actually an intrinsic part of the
process of technological upgrading Cooper and Turner (1995) show that, in most
circumstances, it is optimal from a welfare point of view that policies of technological

'? We have argued that for the Group [A countries the shift to higher labour productivity took place earlier
than might have been expected on grounds of labour market condiuons, ie. whilst there was sull a good d=al of
surplus labour.

* See Pack and Westphal, 1986, on the importance of imported capital goods in the upgrading of Korean
industnal sectors.




41

upgrading should be preceded by periods during which traditional manutactured exports are
given priorty and built up This ultimately permits an acceleration of ieaming an< productivity
growth when the shift is made and therefore reduces the social costs which ars sssociated with
it (and which are discussed below).

Thurd, low productivity growth exports are, in an important “ense, a2 hedge against the risks
that attend the process of technological upgrading. Thesc nisks are ciear. Techological
upgrading can go wrong - both for firms and for governments - and then the fact that there are
well established markets for simple manufacturcs helps to limit the damage which such rzilures
might cause to trading positions™".

Fourth, low productivity exports are r.otentially very important for the rate of growih of
employment and the eventual absorptinn of excess labour. It is true that the earlier analysis
suggests that in export led economics, the rdte of growth of erployment has been so
dominated by the effects of expanding export demand, that there has not been much reason to
worry about the decelerating effects of increases in labour productivity However, for much of
the period analysed, world demand was generally expanding fast and the trade off with
employment growth was much softened by the very high rates of growth of exports. It 1s not
clear that such high export growth rates will always be maintained. If they are not, labour
absorption may come to depend to a greater extent, on the use of labour intensive
technologies. And it is certainly clear that in the Group II countries which have not yet entered
manufactured export production, employment effects can be enhanced in the early period of
export development by a focus on relatively low labour productivity outputs, as happened
initially in all the economies which today are experiencing a high growth of value added per
worker.

There are however some important trade offs in relation to the distributional effects of low
productivity employment. In aggregate, high labour intensity should open employment
opportunities for more people in aggregate than capital intensive production, but it could have
some other less favourzble distribution effects, particularly for women’s employment. OFf
course women will benefit from the general expansion of employment opportunities, but as we
have seen earlier, they are particularly vulnerable in situations where it is necessary to hold
down real wages in general. That, of course, is a requirement in labour intensive, low labour
productivity production - where the displacement of higher waged male labourers by fema!:
ones who are less well organised has been 2 way for some countries to reduce the effective
real wage. This is a matter of employment policy and regulaticn.

*! Something of this kind seems to have happened in Korea. The switch to “heavy industries” in the 1970’s was
an initial attempt at upgrading, which - it is widely agreed - was 7 failure. Yet Korea's export performance
remained strong throughout.




What are the advantages of technological upgrading and why might countries purs:e

»

1.

An important implication of the last s2ction is that the high and low productivity growth paths
which distinguish Group IA and I3 countries are not to looked upon as alternatives. The
policy issue, for the vast majority of countries and particularly the countries in Group Il which
have n yet established a position in world markets for manufactures, is not whether to follow
one path ¢r another. The issue is rather to determine, once properiy established in in.ernationzl
market for simple (low productivity) manufactured experts. when it is possible and desirable
to make a switch to a higher productivity growth path The focus of policy must be on this
question - not on choices which do not exist.

Why is such a switch potentially desirable? There 'are some fairly straightforward reasons.

First, the shift to higher value-added per worker lines of production, means that the relauve
full employment real wage (compared to trading partners) wiii rnise at equiibrium (Krugman,
1987, op. cit. pp. 48-49) - and in so far as real wages in most trading countries in the higher
value added lines of manufactured production probably rise faster than in the lower value
added lines, there will also be a potential for a more sustained increase in real wages. This
pattern is to be seen in the case of countries like Xorea, and the new "zeneration’ of NIC’s. It
has, in general, positive income distributional implications as between capital and labour. The
functional distributicn of income is improved without posing a threat to the incentive for
capitalists 1o invest. This - it would seem - is a major source of strength in those eccnomies
where value added per worker has grown rapidly.

It 1s not clear how far these distributional advantages are shared between male and female
workers. Earlier we discussed two possible effects. On the one hand, the rise in real wages
associated with upgrading will lead to the disappearance of low producuvity sectors and lines
of production in which women found important, if low paid, sources of employment. There is
a risk therefore that the women's employment position may in aggregate be weakened by
upgrading. Technological upgrading may displace female workers by male ones. There are of
course case studies which demonstrate this kind of outcome. At the same ume, technologicai
upgrading is associated with the appearance quite new job opportunities - qu.fe often in
service sectors which become important ancillaries to classical manufacturing production as
incomes rise - and women workers may be well placed in these fields.

Second, to the extent that efforts to expand exports of simple manufactures meet with success,
the point will come sooner or later, where labour surplus tums into labour shortage, and real
wages will tend to rise under the normal pressures in the labour market™*. In this situation
some change in the rechnoiogies of production becomes inevitable if countries are to remain
competitive. In the Fei-Ranis scheme of things, this shift in technologies to more capital
intensive ‘upgraded’ technologies and products will come as a natural response to market
forces. The earlier discussion on ‘path dependencies suggests that this response to the market
might not be all that automatic or natural - since the capacity to respond will depend to some

** Some countries, Malaysia for example, seek to delay this shift by unport of unskilled labour from
neighboring labour surplus economies.
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considerable extent on the prior build up of technoiogical capabilities. The point is discussed
further in a later section

Third, upgrading not only makes possible a rising reat wage, but also means that countries are
better able to meet low wage competition in international markets for simple manufactures,
from new entrant countries ‘further down the line’. So upgrading can be thought of as making
room for new entrant countries. It increases a country’s share of world trade in higher value
added goods, and leaves space for other cointries to increase their share of trade in low wage
and low productivity goods. There is in this sense a collective interest amongst developing
countries - in Group II as well as Group I - in succesful upgrading by other exporting
countnes. Progressive upward shift by Southern economies in this way ultimately puts
pressure on the trade shares of industrialised Ncrth, which can only be met by accelerated
technological innovation in those countries.” At tae same time upgrading will help developing
countries to maintain competitiveness in the facd of technological advance in the industrialised
countries whilst resisting a downward pressure on real wages The process of upgrading
conceived in this way is, of course. strongly dependent on the international transfer of
technology

Finally, aside from maintaining shares of world trade, upgrading probably allows countries to
shift towards the exports of goods which have higher income elastcities of demand in
international markets and especially in developed countries. This may help to maintain the
growth of exports. Although the cross-sectional evidence from export led countries does not
show a relationship between rates of growth of exports and the rates of growth of value added
per worker (which can be regarded as an approximate measure of ungrading), it is
nevertheless possible that individual economies in the high productivity growth group were
able to maintain high rates of export growth along with considerable rises in real wages
precisely because of such shifts towards products with a high income elasticity of demand

Constraints, Costs and Policies

Two conditions have to be met in order for a country to accomplish a shift in manufactiring
production and exports towards goods of higher value added per worker. First, there usually
has to be a transfer of production technology from abroad. (The implications of international
transfers of technology are discussed fully in Main Paper No. 2 (Kumar, 1995)). Transfers of
technology take place in various ways, which have been widely discussed and which differ
considerably between countries. Korea, for example, depended heavily in the early stages on
imported capital equipment, and licensed technology Later, there was 2 shift towards
increased reliance on joint ventures and foreign direct investment. In other countries - notably
Singapore and Malaysia - there has been a much larger and more sustained reliance on foreign
direct investment as a means of technology transfer.

Second, the preconditions of skill supply, managsment, and intrafirm technological capability
have to be met. This means in effect that the ‘path dependent’ conditions discussed earlier

3 Thus type of argument, rowadays wideiy accepted, was first developed by Vernoa (1966) in his concept of
the product cycle. Krugman (1976) gave an influential formalisation of Vernon's arguments, which are also
discussed in Crossman and Helpman (1991, pp.310 f)
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have to exust if the transition from one path to another is to be successful. Firms must be able
to absorb the higher productivity technologies and to initiate and manage learning processes®*.
And varous elements of the national system of innovation must be in place and properly
integrated tG the system of production’ Amongst other things this means that training is a
central concern in the building up the basis for the switch to higher growth of Sivductvities.
So 1s the encouragement of technological learning processes in firms. And in so far as
women’s employment is a matter of special concern from a distributional point of view,
tratrung and intrafirm leamning processes will need to be focused on women workers.

But even if these rather demanding prior requirements are met so that technological upgrading
1s possible, 1t always involves costs. Upgrading involves a switch of resources from lines of
production in which a country has comparative advantage ones in which it does not - but
where learning processes promise to create a new source of comparative advantage in the near
future. (See Krugman, 1987, Cooper and Turner, 1995). Until these learning processes take
effect, there will be foregone output and profit. It ts possible that private firms operating under
free markets wili be willing to bear these costs, measuring them agzinst the gains to be
obtained in the longer run.

The presence of learning effects does not always mean that policy intervention wri be
necessary. However, 1t is well established that market forces will produce underinvestment in
technological learning (see Arrow, 1962). The main reason for this is the prevalence of
externalities and the impe tect appropnability of knowledge by firms. It is also observable that
in many countries, the leariing process has been encouraged by state intervention (see Pack
=nd Westphal, 1986, for a particularly clear account of the process of ‘selective interventions’
followed by tne Korean Governments). This means that often the costs of learning will appear
in part in the form of subsidies to maintain productions that are miually uncompetitive until
such time as learning processes render them efficient. There i1s not much hard evidence about
the size of these learning costs, but one can give some plausible guidelines to the factors that
will affect them. Firstly, they are likely to be larger the longer the learning period invoived,
particularly if the appropriate discount rates are high. Secondly, since longer learning periods
are probably associated with bigger technological ‘jumps’, costs are likely to be larger the
greater the technological ‘distance’ between technologies currently in use and the technologies
about which 1t is desired to learn.

All this suggest some simple ground rules for policies ¢f technological upgrading. First, it is
important to establish the types of skills which are likely to be required by the ‘target’
technologies. Second, smaller technological ‘jumps’ will generally be le~. costly and less risky
than larger ones; the size of the jump is a relative matter and depends on the skills available
and the degree of technological sophistication of the existing pattern of production.
Discussions about how to ‘pick technological winners’ can be misleading in this regard, in so
far as they implicitly suggest large ‘jumps’ to technologies which are well outside the present

** The different patterns of technological capability that have to be built up, and some of the actions needed to
achieve them are discussed by a number of authors. A basic reference is Dahlmann, Ross-Larsen and Westphal
(1987). See also Lall (1992) inter alia.

*5 The problem of mobilising the capabilities of scientists and technicians employed in large national
laboratory systems has begun (0 get a great deal of attention - often in the context of econom:c reforms. For an
analysis of policies in the People's Republic of China, sec Gu (1994) Lall (1992) has a useful discussion o
institutional requirements.




range of production actuvities Probedly the most efficient procedure wiil e 10 suck ciose to
sectors and projects in Which there has aiready teen an accumuiztion of czpabiities Third, the
least costly and leasi nsky learning processes are those assyciated with seCiCrs 10 Wiuch there
is already a static comparauve advantage, but where, ur ull the presen:, there has not bes:
much producuwvity groath [t seems sensible to start an npgrading poiicy by tring to generate
technological learmuing in such sectors. Fourthly, since it 1s imporiant 10 examine the exient to
which firms responding to market forces aione might invest in learains, processes wirnout there
being recourse to protecuion or subsidy. It mught be that such invesiments by individual firms
will be sumulated bv relauvely limited support - tor exampie the provisica of betier
information about foreign technclogies available in relevant lines of production If maskets
can generate learning precesses without intervention, it may be best to encourzge them te Zo
so. And finally, technoiogical upgrading whether done by firms alone respor.ding to market
forces, or done with the support of the state, is an inherently risky business. invoiving - by
definition - technologies which are new to the country It 1S important that thus i1s recoznised.
and it is also imponant that in so far as the state 1s invoived in the process, it shouid be zbie to
put it in reverse if it should turn out i1a anv particular case to be misconce:ved znc excessivaiv
costly. State bodies invoived should be prepared to cut their iosses. This is inherently difficuit -
indeed politically difficult - since it may nvolve reversing pclicies of support o particuiar
firms and sectors

A summary of main policy conclusions

A main finding of this paper has been that whilst technological change plays an important part
in the manufactured trade performance of some countries - and whilst the tact of technoiogical
change in an increasingly open international economy effects all countries to a greater or lesser
extent - it is nevertheless possible for countries to achueve a high degree of co.mpetitiveness in
manufactured trade, without paving much attention to ‘technology’ They do thts by exploiting
patterns of short run comparative advanmiaze. We emphasised the impertance of this for
policy:

o All developing countries which subseguentl” acisieved high productivity growth- and
technologiczl upgrading started out »7il labour intensive manufactured exports and low
levels of factor productivity These types of exports must perforce play a major role in
countries which have not yet entered international trade in manufactures (o any great
extent - and which are ir. the main technologically weak;

¢ Low productivity, labour intensive exports are important even in those economies which
are pursuing technological upgrading. The development of latour intensive exports can
help the rate of accumulation in technologically more sophisticated sectors - and hence the
rare of learning. In this sense deveiopment of low productivity exports is a complement to
technological upgrading. It is also an important hedge against the risks invoived in moving
to more sophisticated sectors.

e Low productivity exports are potentially important for employment levels, especiaily 1f
international trade is growing slowly So they may play an important distributional role in
development - though they may also be associated with the use of women’s labour as 2
way of de facto reduction of the real wage
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Technological upgrading - 1e. 2 shitt towards technologically more sophisticated outputs
associated with igher factor productivities, and higher rates of iearming and productivity
growth - presents some important advantages. It may be thought of as a process of moviné
from a situation of siow productvity growth associated with labour intensive or resource
intensive lines of production, to one of high productivity growth. Upgrading opens the way to
hugher real wages, and a higher rate of growth of earnings. Provided exports expand fast
enough it need not lead to slower growth of employment. It may result in the displacemen: of
female labour from erstwhile labour intensive lines of production, but as against this, it is
associated with faster growth of the service sector - because of rising incomes - and this can
expand employment opportunities for women. Upgrading 1s necessary as economies approach
the end of labour surplus. It is also a woy in which countries may respond to low wage
competition from other developing countries which are at an earhier stage in the development
of manufacturing exports. In this regard, upgrading by developing couniries which are
established exporters of simple manufactures 1s in the interests of follower countries trving to
enter world trade in these sectors Finally, technological upgrading enabies countries to move
towards manufactured exports which have a higher income elasticity of demand in developed
country markets.

However, the preconditions for successful upgrading are demanding.

e There has tc be an effective transfer of technology from abroad, through some
combination of machinery suppliers, licensees, joint ventures, or other forms of foreign
direct investment;

e There has to be a supply of skills and production experience on which to base the shift in
the production pattern. This r2quires a prior period of ‘technological accumulation’. It also
requires a substantial prior development ot the higher education and training system. Since
the issue of women's employment is a ceatral aspect of the distributional impact of
technological change, the incorporation of women in these technical training efforts is
particularly imporrant; '

¢ The n.tonal svstem of innovation has to be 2coropriately 2eveloped - in particular the
network of technological research institutes needs tv be linked to production, and
technological information systems need to be ceveloped.

Upgrading involves important social costs, whether it is mediated by market forces or
stimulated by state intervention. This is because upgrading involves an initial period during
which resources are shifted to outputs which are at first produced at iow factor productivities
- until the leaming process takes over. Policy needs to keep these costs under control. To do
50, the "technological jumps’ involved in upgrading must not be too big. The least costly and
least risky learning processes will probably be in sectors where there is already a comparative
advantage. So it mav be sensible to start with learning in the established labour intensive
sectors and then to move on to the next level of outputs (i e tnose which require similar
skills).
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It follows that technological upgrading will not be an immediateiy reievant policy in ail
developing countries, though the social investments in education. training and technoiogicai
support services for the industrial sector is so in most. Countries can probabiv te classified as
foliows as far as technology and competitiveness is concerned

First a large group of countries, not at present engaged in sustained expors of manufactures
will be mainly concerned to find technologically simple, labour or resource intensive outputs
with which to enter the intemnational markets. These countnes should pay autenucn to
developing the preconditions for technologically more sophisticated production in the medium
term future, by developing education and training.

Second, a smaller group of countries - which have already established patterns of comparative
advantage in simple manufactured exporis - will seek to maintain and expand these, 1n parn to
generate the resources of foreign exchange needed to sustain industriai invesiments These
countries should also seek to improve the technological level of production in the export
sectors.

Third, a further group of countries wiil be well enough established 1a terms ot the skiil ievels
attained by their firms, to search for new outputs at higher technological levels so as to
upgrade production. In aadition, countries which have already successtully upgraded in the
past will be seeking to move up the “tnnovation’ ladder.

The role of siate intervention in upgrading policies is clearly established bv the practice
followed in the NICs in the recent past It remains the case however, that even without
intervention, individuai firms acting in response to market conditions will undertake
investments in learning. There is not much empirical knowledge of how effecuve this is likely
to be.
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