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This chapter andyses the evolution of the software indusiry into a market for technology and
concentrates particularly on the evolution of segmentation within the software industry. The
software industry is a good example of technology markets because it encompasses the two
forms that a technology market may take. The firg is that of a technology market that
comprises outsourced demand, as is the case in its customised segment. The second is the
posshility of a technology market that is arms-length and independent of particular
consumers, asisthe casein its product segment.

Anaysts working on technology have often seen the context-dependence of technology as
an important impediment congraining the emergence of anonymous, arms-length markets.
Context-dependence of technologica information imposes severe costs on the supply sde
for the buying firm making arms-length markets difficult to emerge. In this chapter, however,
we have emphasised the role of the scale of homogenous demand. This is usudly smdl for
intermediate markets such as the markets for technology, and consequently it exercises an
important influence upon market ssgmentation.

Favourable factors on the demand sde encourage an idealised arms-length market to
develop. Of particular importance here is the scae of homogenous demand which if large
can encourage an independent market to develop around those attributes of the technology
that are widdy demanded. A smal-scale heterogeneous demand can however, emphasise
supply-side congtraints, such as context-dependence. This encourages speciaisation around
a narrow context of use and results in the emergence of niche markets, rather than arms-
length markets. Such niche markets tend to characterise technology markets that are due to
outsourcing. Demand and supply sde factors can dso beinterrdated. Thus, heterogeneity
of demand makes technology context specific but adequate standards can transform some
kinds of heterogeneity into a managesable homogeneity.

In this chepter we try to illudrate adl of these arguments through the history of software
evolution. The evolution of the software market into ‘product’ and ‘ customised software

Ssegments, we argue, reveals much about the way in which demand and supply-side factors
influence market evolution and the subsequent segmentation of industry. Product markets
ae &in to arms-length markets for software technology, while customised markets
represent a demand for software that is outsourced by particular firms. We draw particular
atention to differences in the importance of the two segments of the software market across
countries. These differences reflect, we argue, differences in the evolution of a homogenous
demand for software. Furthermore, heterogeneous demand has often been managed by the
crestion of common standards.

The remainder of this chapter is organised in the following way. Section 1 briefly outlines
the role demand and supply side factors in the emergence of technology markets. Section 2
describes what we include in our definition of the software industry and also contains a brief
higory of the evolution of the software industry. Section 3 outlines the demand side
influences in the growth of the software industry and the (supply) congraints imposed by the
needs of compdtibility between different types of software. It dso discusses the reasons for
the segmentation of the software market into ‘product’ and ‘customised’ and the very
different nature of competition in the two market segments. Section 4 concludes.




1 Demand and Supply Side Constraints on the Emer gence of
Technology Markets'

For a subject preoccupied with markets and their functioning, economic writing on the issue
of when markets emerge has been surprisngly sparse. At the same time, writing on
technology markets has been preoccupied with the public good nature of technology, which
it is argued may cause ams length markets to fal. In this section, we will set out some
arguments for the emergence of markets generdly and relate these to the emergence of

technology marketsin particular.

11 Existence of exchangeable commodities

Among economigsin the classical tradition, Marx stressed that the most important aspect of
cgpitdism and a market form of organisation is commodity production. He additionaly
outlined the minimum characteristics of a commodity. Commodity production takes place
when production is not for the direct use of the producer but for sae on the market, i.e. for
exchange. Thus when baker bakes bread for his own consumption it is a product but when

he bakes bread to sell in the market it assumes the form of a commodity. (Bhaduri 1986: 4
6).

A product thus becomes a commodity when it can possess an exchange vaue, which is
independent of its use-vdue. This defining feature of a commodity is important in the
context of amarket. This is because in a market products are traded at their exchange
vaues in order to satisy the use-vaues that the final consumer of product derives from the
product. However, the fact that the use vaue of the product has nothing to do with the
exchange vaue (prices) that it commands in the market is an important feature of both
markets and commodities. Indeed there would be no production for a market if use values
(for the consumer) did not exceed exchange va ues received by the producer.

Possessing this essentia dudity of exchange vaue in a market and use value for a consumer
requires the dienation of the commodity as a prerequidte. Property rights are an important
ingtitutional necessity for such an occurrence.? It isonly in the transfer of ownership involved
in an act of market exchange, that both the exchange and use vaues are redised for the
sler and the buyer respectively.  Thus, the existence of property rights is sufficient to the
condition of diendtion.

Firms through their experience of production generate technology. For a market to develop
in the technology it has to be more than the result of a firm's previous experience in
production. Technology must acquire the satus of a commodity. In other words, firms
must to produce this technology for the use of other firms and with aview to sdling it for a
profit. It isaso necessary that the use vaue (to the buying firm) of these technology goods
must be larger than what the firm paysto acquire it from another firm.

1.2 Scale of demand: gtatic and dynamic factors

Commodities exist with generdised exchange and generdised exchange dready presumes
markets have emerged. However, the continuous or frequent nature of such exchanges is
also a pre-requisite for commodity production. If a producer is to be induced to produce
for a market and in the expectation of a profit, then some frequency of transaction in the
commodity must aready be edtablished. Put in another way, the ‘expectation’ of the




producer may be about how many units of a good he may sdl, but usudly it is not about
whether he will find any cusomers at dl.

Adam Smith gave the other important explanation for when markets emerge.  Smith saw
specialised markets emerging as a consequence of increased inter-firm division of [abour due
to the expanson of markets for exchange of fina products. The extent of the exchange
market for fina goods in turn was positively related to population size and densty, amount
of natura resources and accumulated capital available (Book 1, chapter 3) the ease of
transportation (Book 2, pp.259-61), extent of trade, and lastly the stability of the market.
Smithian divison of labour has usualy been discussed in the context of scae of market
demand and both Young (1929) and Stigler (1951) had recognised the scale of the market
as the one factor, which ultimately determines the emergence of new industries through
verticd disntegration.

It is aso worth noting that the Size of the exchange market is actudly subject to two separate
sorts of influences. At any point of time, the Sze of the exchange market is defined by the
number of participants in the market multiplied by the frequency of exchange to any one
participant. However, it is easy to see that an increased frequency of exchange transaction
would in fact be the result of dl the factors consdered by Smith as the factors increasing the
extent of the market postively, so that what lies behind the extent of the market isin fact an
increased frequency of exchange.

At the start of a market emergence process, one may expect the number of participants to
be smal and unchanging. At this stage it is the frequency of exchange transactions that
determines the emergence of a market. Once an exchange market has been established in
one period, however, its continuance could come about by an increasing frequency of
exchange or by an increase in the number of participants, or both.®

Once a market has emerged in a commodity, inditutions may emerge to support the
continuance of this market. These are likdly to differ according to the volume of exchanges
and aso according to the differing socid norms in different environments. They may adso
give rise to increasing returns in the process of exchange (North 1990). The emergence of
dandards in severd indudries is a good example of the role of inditutions. Qudity
standards cut down the buyer risks associated with exchange and facilitate the continuation
of the exchange process. Simultaneoudy by making for compatibility across different users
and manufacturers they aso facilitate the increase in the Sze of the market making sdller
risks low.* Thus, the emergence and existence of indtitutions is sufficient to the second
condition viz. the maintenance of the reasonably frequent and continuing exchanges.

The above discusson suggests that the defining features of a market are both the existence
of an exchangesble product and the existence of reasonably frequent and continuing
exchange transactions in that product. On reflection it is dso clear tha theoretica
conceptions of what a market is dso implicitly assume these two characterigics. A
‘commoditisable product’ aone is sufficient to define sporadic exchange and trading
behaviour. Routine exchange is capable of giving rise to regular markets with stable
behavioura regularities and the posshility that market prices reflect differences in qudity or
costs of production®




Once markets have emerged they may be regular and irregular. Textbook representations
of perfect and imperfect market distinguish between the spread of transactions on both sdes
of the market (in the case of competitive markets) or concentration of transactions on one
gde of the market (as in the cases of monopoly oligopoly, or monopsony), as a source of
market irregularity. The effect of this irregularity is that make prices diverge from the cogts
of production.

The scale of market demand at a point of time and its growth overtime are both factors that
may paticularly condrain the emergence of technology markets. This is because the
demand for technology goods is a derived demand from the demand for find goods.

Derived demands are typicdly smdl. Thus Athreye (1998) and Breshnehan and
Gamberdela (1999) argue that technology markets develop mostly on the basis of cross-
sectoral demand — a possibility encouraged by the presence of technologica convergence.
Rosenberg (1963) argued that this was the most important factor facilitating the
devdopment of the US machine tool indugtry. In addition, the interchangesbility of
component parts ensured that an arms length market could emerge in some parts of the
machine tool sector. The use of common standards has played the same role in the
development of the software industry.

13 Boundaries of the market, bundling and unbundling

In the discusson so far the term market has not been defined except as an organisationd
mode that facilitates production through exchange and the incentive for which is the profit
from such exchange. In particular | have tried to avoid a product based definition of the
market because if we think of the emergence of regular markets in more dynamic terms or
over severd time periods, it should be clear that the consolidation of the process of
exchange and the consderations of profitability of the producers will also define the product
which is being sold. What is exchanged between buyers and sdlers in a market gets
determined smultaneoudy with what can or cannot be dienated as a commodity and with
what combination of products a reasonable frequency of exchange transactions might
emerge to make it profitable for the producer to sell his product.

Two examples may dlaify thislast point. In severd economies consumer durables are sold
adong with a guarantee of after sdes service. This is a composte product with a product
element and a service eement. There is no reason why the two should not exist as separate
markets by a product definition of a market. In severa developing countries markets for
repair often act as guarantors for consumer durables, or sometimes no guarantees are sold.
Another example is that severd developing country firms diversfy into severd lines of
production because often markets do not exist in complementary products such as
machinery. Here again is the case of a market that gets established in a compodite rather
than a dngle product. Excessve preoccupation with product-based definitions of the
market could obscure the process and function of exchange which lies at the heart of the
regular market absiraction and the organisational mode of the market.

Technology markets often emerge in composte or ‘bundled’ products. An example hereis
the case of IBM, which initidly provided both hardware and software till the threet of anti-
trust legidation forced the firm to unbundle hardware from software.  Partly this kind of
bundling is a consequence of the natural evolution of demand. If demand grows in an




unfettered way, the composite product is subject to specidisation and a gegter divison of
labour.

Partly however, bundling aso reflects the difficulties of ‘dienating’ technologies from their
context. Alienating technologies from their context, imposes cogts of codification and
gandardisation upon firms. We turn now to a discussion of these cost considerations that
prevent amarket for technologies from developing.

14 Supply side views on market emer gence

The question of when markets in technology develop maybe viewed from the point of view
of afirm who decides whenit will be profitable to make or to buy technology that it needs.
Viewed in thisway, the costs of buying the technology become the important determinant of
when afirm will decided to buy the technology. If these codts are lower than what the firm
would pay to produce the technology in-house, then a market for technology could emerge.
Posing the question in this way should of course not blind us to the fact that buying a piece
of knowledge is not the same thing as buying a component of production. Furthermore, the
make-buy tradition is unduly gatic in its assessment of the codts of technology. It does not,
for ingtance, congder what codts are incurred by the firm in using the market, nor does it
consder the timethat it takes for firms to produce the same technologies in-house.

Neverthdess there are some indghts worth noting.  In a through review of the existing
literature in this tradition, Arora et al (1999)° point to two important supply side congtraints
to the emergence of technology markets. the context dependence or ‘gickiness of
knowledge and the problems of writing contracts for knowledge type goods. Both these
congraints impose large costs upon firms tha in turn predigpose them to produce
technology in-house.

Arora and Gamberddlla (1994) argued that such context dependence affects the cost of

information exchange, but that the new advances in information technology had reduced the
impact of this congraint. This is because advances in computing cagpability have alowed the
codification of previoudy context specific knowledge by the use of abgiract and genera

principles. The codts of information exchange due to context dependence can be reduced
thus leading to a growth in markets for technology.

However, they dso point out that if these costs were like a fixed cost then supply sde
congraints would dissolve in the face of growing demand. Growing demand would ensure
that the fixed costs imposed by say codification/standardisation, would be lower in unit cost
terms reducing the price of technology.

Another problem that is often raised is the difficulties of writing contracts in technology
because of uncertainty, smal numbers of participants and the ease of imitation. Arora
(1995) argues that under some circumstances it may ke possible to write contracts in
technology, even if technology is largdly tacit. The particular circumstance that he draws
atention to is the complementarity of tacit and codified components and the posshbility of the
codified component being protected by intellectud property rights. In this circumstance,
technology would be sold as a package. The licensor would aways be able to withdraw the
license on the codified part of the package and so control opportunistic behaviour on the




part of the buyer. This andyss again points to the importance of bundling in technology
markets.

2 The Softwar e Sector and its Evolution Overtime

Computer software is the stored, machine-readable code that instructs a microchip to carry
out specific tasks’. Over thirty years of its evolution the software market has encompassed
this basic functiondity, across a differentiated range of uses. There are a least two ways in
which data on the industry describe the different activities that congtitute the software sector.

21 Classification of software

One classfication is based upon the function of the software and what sort of tasks it
ingtructs the microchip to carry out. Here there are three broad categories. operating
systems, tools and applications. Concelving the software sector in this way defines the
importance of particular computer science skills that are required to write those kinds of
software.

A second classfication is in terms of how software and its associated services are provided
by producers. Thus there are ‘product providers or ‘customised software/service
providers . Each of these two kinds of producers may provide operating systems, tools or
goplications. Such a classfication is useful because it emphasises the associated differences
in the nature of markets and competition between the two segments (Mowery 1996, Hoch
et al 1999). We use this second classification in this paper as it corresponds more closely
to the two forms that technology markets can take.

Tablel Domestic consumption of software and computer servicesin the
United States, Japan, and Western Europe ($ billion)

Package Custom Processing
software software services

1985 1992 1985 1994 1985

United States  12.60 2846 417 3560 111

Japan 0.27 5.96 2.74 5.95 3.77
Western 521 23.85 472 26,57 533
Europe

Source: Mowery 1996: page 7.2

This current segmentation of the industry however, masks the fact that the software industry
evolved overtime from being a professond services provider to providing software
products. The evolution of the market segments we will argue is largely a consegquence of
the evolution of a homogenous or heterogeneous demand for software. Standardisation
played an important role in diminating some sources of heterogeneity.

2.2 Stages of softwar e evolution

Hoch, et al (1999) argues that the software business unfolded in five sages. The firdt stage
(1949-59) comprised the development of professond service firms in the US, who
developed tailor-made solutions for severd big software projects underwritten by the US
government and later by large corporations. The SAGE and the SABRE systems were both




products developed in this period. Neverthdess in the 1960s the demand for software
came from a few large firms and the conventional wisdom was that software couldn’t, by
itsdlf, make money.

1959-69 saw the emergence of the first two software product companies. Mark 1V written
by Informatics was one of the most successful software products. The other software
product came about due to a faled contract. ADR produced the product Autoflow for
another firm (RCA) who decided they didn’'t want it after dl. ADR reacted by trying to
recover its costs by sdling the same product to other buyer. Eventudly they rewrote the
product dightly for IBM 1401 and later for IBM/ 360 series.

The decade of the 70s darted with the unbundling decison of IBM. The immediate
consequence was that a number of software product companies emerged, providing
database applications across a range of business operations, for fnance and insurance
companies. These companies aso called independent enterprise solution providers included
firmslike SAP, BAAN and Oracle— dl established during this period.

The decade of the 1980s saw the rapid spread of the personal computer and the associated
need for a different kind of software — mass packaged software that could be instaled on
amal sysems. The software market splintered into more areas of gpplication. Even before
the 80s there were two competing platforms for operating systems on persona computers,
viz. the DOS system and the Mackintosh. In the 80s, Windows emerged as the standard
operating system. Applications software for the persona computer were written based on
the operating system it was to run upon, and thisgrew as adistinct area of software.

The spread of the PC created the possibility of replacing mainframe systems with networked
PCs. Thiscreated anew kind of software market where PCs on different operating systems
and on the same operating systems could ‘talk’ to each other. The Internet is an extenson
of thissame bascidea. The posshility of writing software that enables different microchips
communicate to each other also opens up whole new areas of gpplication — in
telecommunications, in media ad in ‘inteligent’ consumer durables. These are do the
important growth areas for the future of the software industry.

Figure 1, reproduced from Hoch et al (1999) shows the above history of software in terms
of ggnificant players and events. Two aspects of the figure are remarkable. Thefirg isthat
the different developments described were periods in which new technologica advances
crested opportunities for the entry of completdy new firms. Thisis dso afeature observed
for the evolution of other industries, notably automobiles.

Second the figure shows the gradual development of new software languages as software
goplications developed.  This aspect of software industry evolution is smilar to that
observed for the capita goods industry where the growth of the machinery sector in
economic production was accompanied by the development of engineering and its sub-
disciplines.

3 Demand and the Evolution of the Software Industry




The demand for software is a derived demand that has emerged & a consequence of
increasing computerisation of severd adminidrative and production activities, and more
recently the increasing digitisation of different forms of data (humeric, graphic, musicd). The
factors that influenced the scale of computerisation and digitisation aso had an impact on
determining the scale of homogenous demand for software. In this section we will argue that
the scae of homogenous demand, where large encouraged the emergence of product
software.  Where the scale of demand was large but heterogeneous, niche markets and
customised software prevailed.

In the early fifties when the first computers were made, computer software was wired into
the hardware. Software programs were very specific to the use to which they would be put
to. Inthisearly period of the software industry demand was heterogeneous and infrequent.
Whatever software was written was sold with the hardware and was free. This is il the
case in severd other areas such as mobile phones and telecom switches to name just two
examples.

For dl of this early period, service firms that wrote one-off programs for large users
populated the software industry. In the forties and fifties these large users were US
Government departments.  As big firms adopted computer mainframes to store their
business data and files they became the big users that demanded software. The lack of
gandardisation in hardware meant that the demand for software though smilar remained
farly heterogeneous. The cost incurred was usudly that of employing programmers and
firmstried to maximise the use of these programmers by actively looking for new orders.

The idea that the same software program could be sold again and again to different users
took some time to take hold. The repeated sde of the same software program was a
reaively new way of doing busnessin the software industry. Firgt the firm would undertake
the fixed developmenta costs of creeting the program and de-bugging it. The use of the
program would then be sold to recover the costs of writing it, rendering software production
very Smilar to commodity production.

The early drategy of service provison was very different to the strategy of product
providers. In terms of our discusson in Section 1, product provison in software is akin to
the commodification of software, and as we explained commodification requires investment
in anticipation of demand. 1n microeconomics terminology, the baance of fixed and variable
costs changes for the producing firms. Service providers have very few fixed costs and can
recover dl ther variable costs through utilisng their resources fully. Software product
providers however, have modtly fixed costs. The only variable cogt that they incur is the
cod of additiond units, which for software is the cost of reproduction. When there is the
large dominance of fixed costs standard economies of scae accrue to the producer. Totd
profitsincrease as market share grows.

31 Homogenous demands and the emer gence of softwar e products

The software product strategy could not have worked without a large enough scade of
homogenous demand. A large-scale of demand was created by the continua introduction of
cheaper and chegper machines. In 1960, IBM introduced the IBM1401, a cheaper
genera-purpose machine meant for medium szed users. This was followed up by the
successful introduction within a few years of the System/360 around a standardised




operating system. The ingtaled base of computers grew and so did the market in software
sarvices. The firgt software ‘products were written to run on these IBM machines. Indeed
the spread of computer usage and the growth of software markets is the best modern day
example of the advantages of the increasing division of labour. Chegper machines increased
the usage of computers and crested a demand for separate software. This trend was
accelerated and replicated with the spread of the persona computer in the 1980s. The
ingalled base of computers has grown ever more and for the firgt time a mass market for PC
software products emerged.

Though software products needed a large scde of demand to which they could <l
repeatedly, the areas of use in which software products emerged is dso ingructive. The
package software industry emerged and grew around various gpplications that were usudly
cross-sectora in application. Brady et al. (1992) argue that the commodification of
software occurred when many of the smaler emerging software firms began to offer
packages that reflected primarily ‘the converging needs of large numbers of computer
users across many sectors. With respect to application software specialisation
developed along two lines. Some software firms developed products for general
purpose applications such as payroll or accounts where there was a commonality in
the requirements of users across many sectors. Other firms evolved to sell to
particular large vertical markets such as banking or insurance or the military’.
However, where such cross-sectora convergence of application needs did not take place,
such as in the case of firm specific applications designed to achieve competitive advantage
computerised systems were more likely to be produced interndly, or be developed as
bespoke software by software houses, as had been common during the earlier growth of the
industry.

The growth of software products around particular gpplications was greetly helped by the
emergence of common platforms.  This in turn was caused by the early actions of IBM.

Common platforms mean that one basic ®ftware language is adopted on a number of

machines and programs. The IBM 1401 machine was sold with a new software language
RPG that was available free with the machine. Software product companies could build
their gpplications around this common and fredy avallable language. IBM’s moatives in

providing a common platform was to increased hardware sales, and create fresh demand by
reducing the costs of switching for users. Thisincrease in hardware demand of course had a
dramatic influence on the potentid demand for software.

3.2  Heterogeneity of software demand and the dominance of customised
mar kets

Though there was a dramatic growth of demand for software — this demand was not dl

identicd or homogenous. There were areas where software needs were farly
heterogeneous, and this heterogeneity could be usefully exploited to both blunt competition
and make money. The growth of the customised software and services sector, both globaly
and within particular countries, can be best understood as a response to the common factors
that underlay heterogeneous demand. These factors dso varied from country to country.

There were many sources of heterogeneity in the demand for software. An important source
of heterogeneity was linguisic and legd diversty across nations. This was particularly
relevant to the spread of computerisation for adminidtrative uses in companies. Payroll
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software developed for one country could not very smply be used for another. Thus,
locdised software development was the frat large source of software demand in every
nation. The different waves of hardware ingtdlations crested a need for software that was
written differently but for the same vintage of the operating system indaled. Software for
mainframe computers could not run on minicomputers and software for minicomputer had to
be rewritten for the personal computer and for PC networks. Again this crested a need for
bespoke software in niche markets. Ladly, indudria sectors were different in their
adminigrative and production needs and procedures. Some firms specialised by sectors,
such asfinance, ail, or retall trading. Their am was to provide al the software needs of their
chosen sector.

All these different sources of heterogeneity are associated with segmentation of the market
into smaler locd or gpecid markets where competition is low. The types of abilities and
management practices that firms required to succeed in these markets are aso different.

Thus, in their survey of Western European software firms Maerbaand Torris (1996) found
that reputation and knowledge of user needs usudly acquired through long term relationships
with the customer were the important barriers to entry in the customised market. In
contrast, the package software market demonstrated barriers to entry on account of
marketing and digtribution networks as well. The baance of skills needed and their variety
isclearly evident in Table 2 below reproduced from Maerba and Torris (1996).

Smilarly, Hoch et al (1999: 46) on the bads of their survey of 100 leading software firms
around the world argue that the ranking of management practices in the customised and
product segments of the software market are quite different. They found that customised
software and services firms tend to place the highest priority upon human resources
management, followed by software development drategies, marketing and sdes and
drategy. In contrast, software product firms ranked Strategy as most important, followed
by marketing and sales, human resources and placed software development as the least
important.

One implication of the different skills and management practices needed in the different
market segments is that the trangtion of firms that serve niche markets into product market
players though theoreticaly possible, is empiricdly less observed. The effect of initid
heterogeneity in demand upon market segmentation is difficult to overcome, because the
skills and management required to ded with mass marketing and the cregtion of
homogenous demands through skilful marketing is less abundant in the economic system.
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Table2 Entry barriersfor different types of European software producers

(aver age scor es)
Firm type Financid Marketing  Knowledge  Technologicd Imageand Corporate
resources  and sdes of user's skillsand reputation  culture
network environment  cgpabilities
Software and 2.83 3.25 3.64 3.20 3.68 2.69
services
System software  1.50 2.00 3.50 5.00 4.00 4.00
and utilities
Packaged 3.50 3.36 3.73 3.00 345 3.50
software
Services (EDP, 2.23 3.36 3.73 3.14 4.36 2.50
Conaulting/
training)
Technica 3.50 3.25 3.25 3.00 2.25 1.00
sarvices
(software
development
tools, expert
sysems)

Notes. Scoresarefrom 1 ‘not relevant’ to 5 ‘very relevant’.
Source: Maerbaand Torris (1996), Table 7-9; page 178.

The evolution of the software industry certainly demondtrates this kind of perastence in the
aggregate.  Thus, Table 1 showed us that American firms faced a larger demand for
software products in the early stages of the industry. This early lead was a consequence of
the larger scae of homogenous demand faced by American firms. Table 1 dso shows that
the pattern changes and package software consumption grows in Europe.  This growth in
demand for package software in Europe is however, served largdy by US firms. Mowery
(1996: 7-9) edimates that US firms account for more than 80% of the US package
software market and over 60% of the non-US software market.

3.3 Standards and the reduction of heterogeneity in  demands

An important eement in the growth of the demand for software and its diversity has been the
emergence of platforms and standards that has had many implications for the future
development of the industry. Breshnehan and Greengtein (2000) argue that the emergence
of sandards and platforms have helped groups of firms compete with each other while
helping them to avoid ruinous direct competition. However, the rise of a dominant standard
is dso akin to the emergence of sunk costs, dbeit over agroup of firms. Thisis because the
emergence of platforms and standards is associated with other network effects that have
important implications for demand for the standard, so that the expenditure on the standard
affects both profitability and raises demand making it an endogenous sunk cost.

Our interegt in this sub-section is to stress the demand-side implications of standards and
their role in directing the evolution of the industry. As computerisation proceeded in
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different waves and with different vintages of computers and operating systems, an important
source of heterogeneity in demand was introduced. As long as the market was expanding
with new participants entering the market this was not a serious problem. But when
computerisation was reasonably widespread further increases in the demand for computers
could only come about by new buys from old users. In this Stuation the incompetibility of
different systems introduced a new cogt for the buyer- the cogt of switching. A machine and
operating system that was compatible with the older model reduced switching costs for the
buyer and dlowed them to transfer their data and files from the old machine to the new one.

For software producers who wrote applications around a particular operating system the
existence of standards became even more important for smilar reasons.  Firdtly, successtul
platforms defined their potentid market in an important way. Secondly, upgrades of
gpplication software with new features or additiona tasks, depended upon a compatibility
with past software. For the buyer of software a common standard allowed her to have a
variety of gpplications, which was desrable.

For dl these reasons the importance of sandards in software is Similar to the importance of
interchangeable parts in the growth of the machine tools industry. Interchangegble parts
alowed heterogeneous production to proceed with the benefits of a homogenous demand.
In software, standards achieve the same objective. The creation of standards however,
requires coordinated costs to be maintained across a group of firms.

4 Summary and Implications

In this chapter we have tried to emphasi se the role of demand and supply sde factorsin the
evolution of the software industry and its important sesgments.  Undoubtedly this is not the
only way to read the evolution of the industry. However, it is an approach that usefully
ddineates the evolution of the two forms that technology markets can take. We argued that
the evolution of these segments has implications for  the nature of competition in the market
segments, and aso the potential benefits of technology markets.

Thus we have tried to show that the extent of homogenous demand has defined the
exigence of mass market commodities in software while heterogeneous demand has given
rise to niche (outsourced) markets. The nature of competition in the two markets is quite
different as is the nature of skills that firms require to succeed. Furthermore, these skills
have shown remarkable perastence overtime. Software standards and platforms have
played an important role in reducing the impact of some kinds of heterogeneity.

In many respects we have tried to emphasise the Smilarity between the evolution of software
and the emergence of the machine tool sector in the latter part of the last century. Such a
comparison aso serves to highlight the nature of the advantages and externdities that accrue
to the economy due to ‘ economies of specidisation’ in software.

By virtue of beng intermediate sector efficiencies in software desgn and improvements in
productivity that result from such developments in software are likely to be transmitted to a
number of sectors. The scope of this transmisson depends both on the extent to which
software is used in the economy and the development of key user sectors for software.
Two sorts of effects are evident. In the financiad and information based sectors
(newspapers, entertainment) and functions (adminigtration in offices) the effect of software
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development has been in speeding up the production time and thus resulting in improvements
in productivity. In sectors like manufacturing the development and use of software has given
firms the ability to be consstent in qudity and increase variety within arrange of products, as
was noted by the flexible specidisation arguments. As software expands in scope to include
al kinds of digitisation and communication, the improvements in software programming and
development maybe expected to do the same kinds of things for other sectors — increase
productivity by reducing production time, and keep quaity consistent.
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Notes:

! This section draws upon Athreye (1998).

2 This is explained in the following passage about commodities, exchange and circulation, from Grundrisse: ‘To
have circulation, what is essential is that exchange appears as a process, a fluid whole of purchases and sales. Its
first presupposition is the circulation of commodities themselves, as a natural many-sided circulation of
commodities. The precondition of commodity circulation is that they be produced as exchange values not as
immediate use values, but as mediated through exchange value. Appropriation through and means of divestiture
(Entausserung ) and alienation (Verausserung) is the fundamental condition. Circulation as the realisation of
exchange values implies: (1) that my product is a product only insofar it is for others; hence suspended singularity,
generality; (2) that it isa product for me only insofar as it has been alienated, become for others; (3) that it is for the
other only in so far as he himself alienates his product; which already implies (4) that production is not an end in
itself for me but a means.” Marx , K. (1857:1973) page 196. Alienation is usually discussed in a specific context
popularised by existentialist philosophers, viz. the lack of control over the end use of its product by labour.

However, Marx’s discussion of the historical development of labour power as a commodity makes clear that the
alienation of labour from the means of production was an important historical necessity in the transforming labour
power into acommodity.

% The division of labour process is cumulative. The efficiency gains due to the division of labour ultimately lower
prices, which should induce more consumption. Because this decrease in price does not happen at the expense of
profitability but by cutting down costs, it aso alows induces more production by existing firms or by new
entrants.

4Yamin, M. (1997).

SRoncaglia (1985) discusses this point in the context of evaluating Petty’s conceptualisation of the market as
evidenced in The Dialogue of Diamonds.

8 This brief sub-section draws upon their review.

" From Mowery (1996)

8 Western Europe is defined as the seventeen countries of Austria, Belgium, Finalnd, France, Germany, Greece,
Ireland, Italy, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, and the UK.
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