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ABSTRACT

Successful implementation of new technologies is necessary for survival in today's
increasingly competitive banking environment. The banking sector is now the UK's
largest investor in new technology. As a result of de-regulation and new technological
opportunities, the dominant market position of the traditional banks is under threat from
new market entrants. Such organisations are harnessing the latest technology to
develop their services, and are not constrained by the costs of running national branch

networks and integrating a diverse historical legacy of incompatible computer systems.

This thesis addresses the questiron of why the massive investment by UK retail banks in
information technology is not being translated into significant productivity gains. The
issue is referred to in the literature as the IT productivity paradox. It will be argued that
the importance of the banks to the economy as a whoie, and the position of the industry

as the UK's largest investor in new technology, make it a particularly suitable arena in

which to study this phenomenon.

Six empirical case studies of recent new technology projects are analysed by the

development of grounded theory. The findings indicate that dysfunctional organisational
structures and cultures, together with poor management of expertise, combine to

sabotage change and constrain the potential of new technology projects. Most

significantly, a lack of organisational learning is contributing to the IT productivity
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paradox. Even successful projects had limited impact because the lessons learned were
not disseminated throughout the organisation. The study concludes that the full potential

offered by Information technology will continue to elude the banks until their apparently

complacent attitude towards organisational change is addressed.
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CHAPTER 1

- INTRODUCTION

This introductory chapter begins by describing the thesis of the research, and then
goes on to provide a brief overview of the major issues which will be covered in more
detail later on. This includes a review of the historical and contemporary background
of the banking industry, to explain why it was chosen as the subject of this study.
These issues are expanded upon further in Chapter 3. An outline of the theoretical

framework from which the thesis was derived is then described. A number of possible
explanations of the IT productivity paradox have been put forward by earlier writers,
and these theories are detailed in Chapter 2. Finally, the reasons why the particular
research method pursued was chosen as the most appropriate for this study are

explained. Full details of the methodological arguments are described in Chapter 4.

THE THESIS

This research investigates why the massive investment by UK retail banks in
information technology (IT) is not being translated into significant productivity gains,
given that successful implementation of new technologies is necessary for survival In

the increasingly competitive environment that the banks inhabit. The literature

provides examples from research in many industries of this so-called ‘IT productivity

paradox’. It will be argued that the importance of the banks to the economy as a
whole, and the position of the industry as the UK's leading Investor N Nnew
technologies, make it a particularly suitable arena in which to study this
phenomenon. The pivotal position occupied by the banks in society also means that

lessons learned from the cases studied may have relevance in a wider context than

is usually provided by concentration upon one specific industry.
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The research undertaken will show that various aspects of organisational structure,
culture and management style (such as a tendency to adhere to traditional processes
and values) can combine to sabotage change, thereby constraining the potential of
new technologies in the major UK banks. The specific nature of the factors inhibiting
new |T project success in the banks studied, and the relationship between each of

these factors, was not apparent at the beginning of the programme, but became
clearer as the research progressed. Analysis of the empirical material collected
suggests that a lack of organisational learning is contributing to the maintenance of
the IT productivity paradox. Until this issue is resolvedq, it is contended in this study
that even IT project successes will have a limited impact upon the activities of the
organisation as a whole. This Is because structural and managenal constraints
ensure there is little chance of the lessons leamed from successful projects being

adopted in other parts of the organisation. As a result, specific successes are rarely

replicated elsewhere.

BACKGROUND TO THE STUDY

The financial services industry is an important area for study as it plays a major role
in the changing fortunes of the UK economy. It is also the largest investor in new
technology within a society that is rapidly becoming dominated by service industnes.

The banks regard technological investment as the key to generating competitive

advantage and maintaining their threatened domination of the market for financial
services. According to a 1996 survey by Computer Weekly and Kew Associates

quoted in the Times, the UK banking and finance sector as a whole was expected to

spend £5.28 billion on information technology in that year alone. The figure

represents an increase of 13 percent over total spending in 1995. Figure 1
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summarises the overall current and forecast expenditure on information technology
by European banks. More recently, an information technology survey by the Financial
Times (1st July 1998) estimated that total expenditure on IT systems by European

banks was likely to exceed $21 billion in 1999 alone.

Progressive deregulation in the financial services industry, and the availability of new

technological opportunities, has meant that many traditional barriers to market entry
have now been removed after the banks have enjoyed years of operating as an
informal cartel. It has also resulted in greatly increased levels of competition in the
iIndustry. For example, Microsoft could use its domination of world-wide computer
networks to introduce new forms of money transmission, and telephone operations
such as First Direct, unlike the major market players, are not tied by the costs of
maintaining outdated (but still essential) computer systems and extensive branch
networks. Tesco and Sainsbury are among the major retailers now offering banking

services. Both have an extensive customer base and strong brand image. They also

offer their customers higher rates of interest than any traditional bank or building

society.

In response to these ongoing changes, the banking industry is undergoing significant
structural adjustment. Recent merger and acquisition activity includes Lloyds of TSB
and Cheltenham & Gloucester building society, Hong Kong and Shanghat Banking
Corporation of Midiand, and the merger of Halifax and Leeds building societies, to
name but a few. Many building societies are also opting to lose their 'mutual’ status,

effectively tuming themselves into banks and thereby allowing the provision of a full

range of financial services.

Lisa Harris, Brunel University page 8
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STRUCTURE OF THE STUDY

Chapter 2 reviews the literature on the broad issue of technological change. The aim
IS to provide a theoretical framework within which the empirical study of new
technology projects in the banks can be located. Additional literature which is
specifically related to the issues raised in the empirical work is described in later
chapters where relevant. Because of the inter-disciplinary nature of the study, it is not

possible to review In full previous work in all of the related fields, and indication is

given in the text where brief summaries of existing literature only are provided for the

sake of clarity. For example, the issue of a ‘banking culture’ is frequently raised in
the case study banks, but it is beyond the scope of this thesis to explore in detail the

many facets of corporate culture.

Chapter 3 reviews the history of the financial services industry in the UK, and
describes how IT has evolved into an integral part of the banking business. It then
compares innovative developments by the established banks with the activities of
industry newcomers, and speculates upon the potential impact that successful

developers of new technological innovations may have on the traditional make up of

the industry.

Chapter 4 describes the method which was followed in conducting the research, ana

also the principles of grounded theoretical analysis that were applied to the data

collected from the case study banks.
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Chapter 5 introduces these banks and their particular new technology projects which
formed the empirical research material. The dominant categories to emerge from the

analysis form the subjects of the remaining chapters, namely:

Chapter 6 - Organisational Structure for IT
Chapter 7 - Knowledge Management
Chapter 8 - Leadership

Chapter 9 - Organisational Culture

Chapter 10 describes the results of a further analysis of these chapters which
highlights a lack of organisational learning in the banking industry. This finding was
the common theme to emerge from the analysis process. The concluding chapter
considers whether the specific research questions detailed at the end of Chapter 3
have been fully addressed, and identifies areas where further research is necessary.
Finally, the implications of the findings are considered in the context of future

success prospects for both the traditional banks and industry newcomers.

SUMMARY OF RELEVANT THEORETICAL DEBATES

Research by Freeman (1988) into the causes of Japanese success In recent years,
accorded a primary role in the pursuit of economic growth to technological
innovation, in both products and processes, which facilitated cost reductions and
quality improvements. He showed how these changes were themselves based upon
a combination of deeply rooted social and organisational characteristics. He also
noted the increasing importance of service industries to the UK economy because of

their massive investment in information technology to develop and enhance their
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businesses. Freeman’s work therefore seems to imply a major role for the banking

Industry in the process of technological change.

Barras (1990) described the financial sector as 'the vanguard of the service
revolution’ and claimed that the diffusion of new technology from the banks to the
rest of the service sector would eventually reap benefits for the whole world
economy. Other writers have considered the implications of developments in
information technology to be so pervasive that they will eventually facilitate a new
wave of economic growth at a macro level, with attendant rewards for its protagonists
(Bolter, 1989, Freeman and Perez, 1988, Zuboff, 1988.) These authors all
maintained that established business practices were likely to be transformed during

this process, and traditional structures and mechanisms rendered obsolete.

In practice, there appears to be little evidence so far that the banks are living up to

their supposed role as leaders of a 'technological revolution'. A paper by Flannery

(1996) reflects back on the forecasts he made in a 1973 book when the 'impact’' of
technology on banking business was being discussed in a similar language to today's

talk of 'revolution' and 'transformation’':

"In reviewing past predictions about the impact of technology upon financial
services provision, | discovered that history has not been kind to many of our
forecasts. | urge you to consider this fact when evaluating today's technology:-

induced 'transformations of the financial landscape.” (Page 965)
In 1973 Flannery had predicted the imminent demise of paper cheques, and the

circuitous bank clearing network, in favour of an electronic system. While there have

undoubtedly been important developments in electronic payment systems since his
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ornginal work was published, they have evolved alongside the paper based methods

ratner than replace them. For example, the credit card industry has grown
dramatically since 1973 but settlement is still dependant on a voucher-based
authorisation system. The cheque clearing system in the UK is now largely
automated, but still operates to traditional timescales and mechanisms whereby
paper Is physically exchanged between branches. Caution is clearly necessary
because parallels can be traced here with current extravagant predictions of the likely

impact of ‘home’ or ‘internet’ banking upon the demand for more traditional systems.

Despite the scale of their IT investments, and the level of knowledge built up over

some 30 years of computerisation, Gates (1995) has dismissed banks as 'dinosaurs'
N their use of IT. Technology companies have made handsome profits by
encouraging banks to spend more and more money on technological innovation, but
the benefits are often elusive. The computerisation of banks has been referred to In

the Financial Times as ‘the biggest bank robbery of all time’ (Naim, 1996). A recent
survey by Morton, of IT consultancy Braxxon Technology (1996) found that /1
percent of the banks questioned had no idea whether their new technology systems

delivered value for money, and 50 percent had no measures in place to assess the

effectiveness of their investment.

While IT applications have undoubtedly increased processing capacity by automating
tasks previously accomplished by hand, it will be shown in this thesis that the
opportunity to utilise technology to instigate more fundamental change has not been
maximised. New systems introduced in the banks often make little impact upon
productivity and stimulate little change to established routines. This phenomenon has

become known as the ‘IT productivity paradox’. Hackett (1994) addressed the

specific issue of low retum upon the massive technological investment in service

Lisa Harris, Brunel University page 12
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industries. He claimed that 80% of all technology investments are now made by the
service sector, but his work showed how productivity (defined as the value of outputs
measured against the value of labour and capital inputs) in the banking and
iInsurance industries has been in decline since 1977. It can, of course be argued that
the banks have focused upon quality improvements rather than cost reductions.

although evidence for this is hard to find.

Research by Fincham et al (1994) found that banks had concentrated their IT
strategies upon the automation of existing processes to reduce costs, and aiso in
copying the trends set by their major competitors, rather than focus upon innovation
and business transformation. As a result, the traditional structures, functions and
priorities within the banking industry still remained largely unchanged. Chapter 5 will
describe how attempts by the banks to establish a European-wide payment system
have so far been unsuccessful, with intemational money transmission remaining an

area of banking which still relies upon procedures and timescales established in the

Victornan era.

McLoughlin and Clark (1994) identified three major contributory factors to the IT
productivity paradox. Firstly, they noted a tendency for new technologies to merely
replicate existing procedures, rather than make use of the opportunity to update ana
integrate work processes. (This finding is supported by the work of Zuboff (1988).
She distinguished between two possible uses of new technology; on the one hand
merely to 'automate' tasks that were previously accomplished manually, and on the
other to 'informate'. This meant using technology more imaginatively to add value to
business transactions.) Secondly, McLoughlin and Clark found that the relationship

between employee and machine resources was often badly managed. Thirdly, there
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tended to be a poor fit at the organisational level between technology strategy and

the overall objectives of the companies studied.

To summarise the arguments made so far, it is clear that despite the growing
importance of service industries in the UK, and the opportunities presented to both
traditional and new market entrants by technological advances, the banks have had
imited success to date with the implementation of innovative projects. Historical
evidence shows that exaggerated claims of the ‘impact’ of technology have been
made in the past, and the passage of time has revealed a more prosaic outcome. In
contrast to the predicted ‘revolution’ in business structure and practice precipitated by
IT, in many respects little appears to have changed. This Is despite the dominant
market position enjoyed by the banks and the vast sums of money they have devoted
to technological investment over an extended period of time. Such reticence also

offers significant opportunity for new market entrants to challenge the traditional

banking structure in the UK. This study will seek to establish the reasons for what

can at best be described as a disappointing track record with new technology in the

banks.

The reasons put forward by earlier writers for the disappointing findings outlined

above are expanded upon in Chapter 2, but can be summarised here as follows:

* A lack of accountability, whereby money wasted is written off and lessons are

not leamt from failed projects

o A focus upon the automation of existing procedures, which is symptomatic of

a reluctance to change established business practices
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. Poor human resource management, with ‘technology’ issues taking

precedence over ‘people’ issues

. Misalignment of technology and business strategy

. Patching of obsolete technologies to meet changing demands

Examples can also be found of research that is more optimistic about the

opportunities offered by IT. Freeman (1988) suggested that technological
developments were pervasive enough to precipitate a new ‘techno-economic
paradigm’, once enough time was allowed for the necessary (and major) social
changes to catch up with technological developments. Zuboff (1988) described how
IT had the potential to ‘informate’ business processes. By this she meant that
significant qualitative improvements could be made, provided the systems were
designed intelligently and with the input and cooperation of all the employees

involved. Benefits would therefore accrue to the business over the longer term, but

their intangible nature would make them difficult to measure in a quantifyable way.

So on a more positive note, the productivity paradox could also be explained as

follows:

. Insufficient time has yet been allowed for organisational changes to be

implemented, thereby matching rapid technological developments

o Organisations are using IT to facilitate the introduction of entirely new
business practices, or to focus upon service quality improvements - features

which are difficult to quantify in terms of productivity.
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THE RESEARCH METHOD

In view of the importance of the banking industry to the UK economy as a whole, the
apparent paradox between technological opportunity and business reality in the UK
retail banks warrants further investigation and analysis which will be undertaken in
this study of 6 major new technology projects. The various explanations for the IT
productivity paradox that have been introduced here will be assessed in the context
of experience of new technology implementation in the case study banks. The aim of
the empirical research is thus to establish the extent to which grandiose claims for
the ‘impact of IT" in the banking industry are actually borne out in practice. The study
will focus upon material obtained from a range of new technology projects recently
Implemented in both the traditional UK retail banks and by industry newcomers. In
cases where prdjects can be categorised as failures, the reasons for the observed
shortcomings will be explored. Equally, the factors underpinning the management of

more successful projects will form a useful area of comparison and contrast.

The results of the empirical study will be analysed in conjunction with the findings of
earlier researcﬁers In the area of technological change management in banking.
Particular attention will be paid to the relationship between organisational technology
policies and the nature and extent of change that is introduced. Previous work in the
banks (for example by Scarbrough and Lannon, 1994; Pennings and Harianto, 1992
Morris and Westbrook, 1996) has concentrated upon individual cases and specific
results obtained rather than reviewing the range of possible solutions and analysing

why in some cases one particular strateqy was favoured over others - which is the

approach taken in this thesis.
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It is anticipated that the research process will identify other specific organisational
and management issues that impact upon the change process In either a positive or
negative manner. The recommendation of particular management strategies which
enable the full potential of information technology projects to be uniocked, could be of
practical value as a guide to aid the running of future projects in the financial services
sector. In addition, the comparison between the technology management strategies
of industry incumbents and new market entrants will inform the debate over the

extent to which banks are likely to maintain their dominant market positions into the

21st Century.

CONCLUSION

By investigating the reasons why IT investments in the banks have failed to meet
expectations, this study will address the issue of whether UK retail banks are
equipped to sustain and build upon their traditional roles at a time of significant
environmental change. This chapter has described a range of possible explanations
for the IT productivity paradox which have been proposed by earlier writers. [t will be
argued in this thesis that despite massive investment in information technology over

a long period of time, the major reason why banks are not obtaining maximum value

from new projects is because of a lack of leaming from past mistakes.
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CHAPTER 2 - LITERATURE REVIEW: TECHNOLOGICAL CHANGE AND

THE PRODUCTIVITY PARADOX

INTRODUCTION

This chapter reviews relevant literature on the subject of technological change and
the IT productivity paradox, firstly at the macro and secondly at the micro level. The
aim is to provide a conceptual and theoretical framework that will inform subsequent
analysis of the actual influence of technology in specific organisations within the
financial services industry sector. The chapter begins by considering the importance
of innovation and technological change throughout the economy in the context of
continued economic growth and prosperity. This somewhat utopian scenario is then
compared with the reality of technological change in practice. The relative economic
decline of the UK on the world stage in recent years is noted, and evidence put
forward to show how productivity has actually declined despite the widespread
adoption of information technology throughout the economy. It is beyond the scope of
this study to investigate possible links between national economic decline and the

effective utilisation of IT within organisations, but this discussion introduces the issue

at the heart of the thesis - the apparent paradox of diminishing retums in the banking
Industry despite massive technological investment at the organisational level. Whilst
cognisant of the dangers of generalising from specific case studies, it is contended
here, (and developed further in Chapter 4) that detailed examination of individual

projects can provide valuable insights into a problem which appears to be endemic at

the macro level.
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To Inform the subsequent debate about the nature and extent of technological
change espoused by the banks, the chapter goes on to examine the various
definitions of 'technology' that have been put forward by writers in this field. A
number of theories are then discussed which have been developed from these ideas
as to the Influence of technology In organisations, each one purporting to
characterise and explain technological change. The analysis includes a review of
published literature on 'technological determinism’, which assigns a bbsitive and
prescriptive role to the actual technology itself in the search for economic growth.
The merits of alternative viewpoints which claim that the nature of a new technology

is shaped to varying degrees by prevailing organisational attitudes and practices are

then considered. This review concludes with a discussion of technological change
and how the process can be managed. The chapter ends by explaining the position
that will be taken in this thesis towards the definition and influence of technology ana
productivity, and why this particular viewpoint and the chosen methodology were

considered to be most appropriate in the context of the study of the IT productivity

paradox.

THE NEED FOR INNOVATION AND TECHNOLOGICAL CHANGE IN THE

ECONOMY

Technological change is regarded as a process that is fundamental to the continued

prosperity and development of a modern economy, enabling competitive positions to
be maintained and enhanced. The simplistic Victorian view of technology attributed
the causes of economic growth directly to new technological developments, without
analysis of the nature of the change process and the inter-relationships between the

variables involved. Technology was therefore seen as exogenous to the economic
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system. The enduring work of Kondratiev and Schumpeter showed that the process
was In fact more complicated than this. Kondratiev (1935) described how innovations
seemed to be concentrated upon the upturn section of continual economic cycles of
boom and slump, with each cycle taking about 50 years to be completed. The so-
called 'First Kondratiev' was associated with the industrial revolution and growth of
the textiles, iron and coal industries. The next cycle saw the rise of the railways in the
mid 19th century, followed by the combustion engine and electricity at the tum of the
current century. Since these ideas were originally published it is possible to add the

growth of the large corporation after the second world war as a 'Fourth Kondratiev',
and current developments in the field of information technology may be regarded as

the start of another cycle.

Each wave has a pervasive impact throughout the economy because of the rise of
associated industries and need for entirely new forms of expertise and working
practices. Initially this generates optimism, demand, investment and employment
until the new system is integrated into the economy. Opportunities exist for new firms
to service the needs of organisations that do not have the necessary expertise to
develop the new technology themselves. Increasing competitive pressures then force
more and more players from the market, unemployment increases, investment and
demand fall and economic downturn begins. Schumpeter (1942) developed the work
of Kondratiev by emphasising the central role played by technological innovation In
the growth of capitalist societies. He wrote of ‘gales of creative destruction’ in which
innovative products and processes swept aside obsolete industries and set up
entirely new contexts in a disruptive, but ultimately beneficial fashion. Schumpeter
referred to these changes as fong waves of economic activity’. His work has been

influential in the development of more recent theories of technological change at both

the macro and micro level.
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For example, Freeman and Perez (1988) viewed the diffusion of information

technology through the economy as the latest example of this phenomenon (the 5th

Kondratiev wave) and claimed it was indicative of the emergence of a new ‘techno-
economic paradigm.’ They believed that a sufficient concentration of IT innovations at
a micro level would have a pervasive impact upon the operation of markets as a
whole, and the activities of organisations within these markets, stimulating economic
growth and competitive advantage. Within this scenario, a new paradigm could
emerge by a process of selection from a numberi of feasible innovations. However,

the authors qualified their claims with the assertion that change would take many

decades to filter through the economy ‘as a result of a process of learning,
adaptation, incremental innovation and institutional change.' They wamed that during
the transition period, the existing social framework, (which had evolved to suit very
different circumstances) would come under severe strain, as social change Is even
slower to achieve than technological change. The authors also noted that the new
economic system which eventually resulted might require deliberate technology
policies, and considerable investment, to create the necessary new infrastructure.

The new system would both appear and operate very differently from earlier

'‘paradigms’.

At a more micro-level. Nelson and Winter (1982) also drew upon the work of
Schumpeter. They took issue with traditional economic theory which assumes
conditions of knowledge and environmental constraints that are rarely experienced In
practice. They used an analogy with evolutionary biology to explain their influential
theory of the nature of technological change, whereby the uncertainty generated by

threats from competitors and unstable environments forces organisations to change

and develop in order to survive. The authors claimed that those firms that managed
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the process successfully would enhance their market position and the remainder
would go out of business altogether. The interaction of various strategies and
techniques that are used to pursue this goal are far more complex and wide-ranging

than the 'profit-maximising' scenario of firm activity envisaged by orthodox economic

theory.

Nelson and Winter emphasised the role of technology and technological change in
the context of survival of the firm. They described how organisations within a given

iIndustry moved along ‘a natural technological trajectory’ which was influenced by
historical activities and defined the conditions under which the firm operated. A
competitive edge could be generated by an organisation which was able to move
these parameters into new directions by utilising the knowledge and expertise of its
employees, the reputation and flexibility of its business, or other innovative means.
According to the authors, this activity resulted in incremental, or ‘evolutionary
changes because the costs and attendant risks _involved in radical change away from
the existing trajectory were deemed to be too high. The theory could also help to
explain why businesses tend to react conservatively in the face of technological
developments that call for entirely new concepts of work organisation and practices.
It has been empirically tested -in the banking industry by Pennings and Hananto
(1992), who examined the introduction of video banking. They found that the skills
needed to manage existing business operations tended to inform the direction of

prospective changes, with the focus upon improvement of deficient or inadequate

methodologies rather than business transformation. In their words:

"New solutions are similar to or in the neighbourhood of current solutions. On

the voyage to new temitories we are aftracted to what looks familiar to or

consistent with what we already know." (p.30)
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This idea is closely related to Basalla's (1988) view of innovation as the
recombination of existing knowledge. It will be developed in subsequent chapters and

tested empirically in the context of technological change in the banking industry.

To summarise the argument presented so far, the implications of developments in
Information technology have been considered to be so pervasive that they could
eventually facilitate a new wave of economic growth at a macro level, with attendant

rewards for its protagonists. In the process, claim supporters, traditional and
established business mechanisms are likely to be rendered obsolete. For example,
Forester (1985) described how developments in technology have acquired a
revolutionary' tag, thereby representing the most significant change since the early
days of the Industrial Revolution. This has led to the ambitious idea of the potential
applications of technology unleashing a tidal wave of technological innovation' and
hence economic growth. Barras (1990) introduced a ‘reverse product life cycle’ model
of the innovation process in the financial services industry, and extended it to the
macro level with the ambitious claim that advances in information technology would
eventually stimulate the diffusion of this process throughout the economy. Porter ana
Miller (1985) suggested that the impact of technological change could alter the
structure of an industry, and in so doing introduce new rules of competition. Many
other writers can be mentioned who have put forward similar claims for the
revolutionary' impact of technology. Nellis (1994) considered that the impact of
technology on profitability, structure and activities would be a key driving force behind

the transformation of the financial services industry if it was to meet the challenges of

the 1990s.
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A number of significant developments could be cited in support of the argument that
technology is 'transforming' financial services, notably Direct Line's innovative
telephone based insurance service, and the relentless growth of call centres iInspired
by First Direct's telephone banking operation. Graham (1997) presented evidence
which suggests that these services are evolving alongside traditional banking

business rather than replacing it, because bank customers are maintaining their

existing accounts whilst opening additional accounts with telephone providers:

"New direct channels simply add another layer of costs, while older and more
expensive ones have to be kept open. Although the leading high street banks

have closed nearly a quarter of their branches over the past ten years, the

branch is still not dead.” (p.3)

Brierley (1997) supported this finding with his analysis of recent research into brand

awareness in the financial services industry. He concluded that while awareness of
innovative banking products was high, actual consumer take up was significantly

lower, and even then it tended to supplement a customer's existing arrangements

rather than replace them. Dunne (1998) showed how First Direct has taken 8 years

to record a small profit. This has been achieved during a period of very limited
competition because other banks only belatedly recognised the potential of telephone
banking. In comparison, she calculated that the 'Big Four' clearing banks together

made £46.5 million per day in 1997, and that these profits had invariably come from

'‘bread and butter' business such as loans and mortgages:

"HHow have they done it? In their most basic form, banks make money
because they lend to customers at one rate but pay a significantly lower rate

to those customers who only want to deposit money with them." (p.17)
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So is information technology really transforming Industry structures and business
practices in the way that has been claimed? The next section of this chapter will
contrast the somewhat utopian scenario of inter-linked technological innovation and

economic growth described above with the apparent economic decline of the UK in

the post-war period.

THE PARADOX OF RELATIVE UK ECONOMIC DECLINE IN THE

TECHNOLOGICAL AGE: THE ROLE OF BANKS AND FINANCE

The relative decline of the UK as a world power has been neatly summarised by the

title of a book by Hutton (1995) - 'The State We're In'. The book begins by charting
historical events that have contributed to the commonly perceived status of the UK -
and which still prevail in the country to this day - as the leader of the industrial
revolution, empire builder, workshop of the world, and winner of two world wars.

Despite political rhetoric, the reality is far more prosaic and Hutton illustrates how the

facts of economic decline have been well documented by many writers. According to
a 1995 survey by the World Economic Forum, the UK now ranks towards the lower
end of international prosperity league tables, just two places above Chile. In a similar
survey by the OECD, Britain was placed 18th out of 24 countries. Paradoxically, this
relative decline in recent times presents quite a contrast to the boom years of the

1950s and 60s, which pre-dated the widespread application of information

technology.

Hutton also noted that in Victorian times the commercial banks increasingly focused
their business upon trade activities with the expanding empire, rather than upon

domestic industrial investment. Hutton identified the structure of the UK financial
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system and its reluctance to support industry as the chief reason for the comparative
fallure of Britain to exploit technological developments such as chemicals, electricity
and combustion engines in the late 19th Century. He cited examples of Brush and
Crompton, large engineering firms that were unable to raise finance from the banks
which would have allowed them to exploit the expanding electrical market, and also

Mond and Brunner (later ICI), which was obliged to look to Belgium for funding.

The only exception to these policies occurred in the 1930s when deepening
economic and political crises forced government intervention to encourage the banks
to offer concrete support to domestic industry. Bank funding was reluctant, and

lasting relationships with industry were not established, but the immediate results
were impressive. Hutton validated his notion of the important links between the
finance industry, industrial productivity and technological innovation by describing

how output In the machine tool, chemical and aerospace industries also increased

substantially during wartime, and how many innovations essential to the war effort

were made, for example jet engines, radar and nuclear fission. After the war, the
international power of the City was gradually restored, controls over the banks

reduced, and the continuity of purpose which had briefly stimulated industrial

momentum was again lost.

Other recent research has attempted to quantify the extent of economic decline, as
well as provide explanations. Freeman (1989) measured the level and trend of UK
expenditure on research and development during the 1980s in comparison with other

OECD countries. The figures were taken to be indicative of the extent of innovation
and technical change in each of the economies studied. To compensate for any

weakness in the perceived correlation between financial expenditure and the extent

of change espoused, he excluded military research and covered a period of many

| isa Harris, Brunel University page 26



Technological Change and the Productivity Paradox: the management of new
technologies in UK retail banks

years to adjust for cyclical fluctuations. The results of this research showed that the

growth rate of UK industrial research was the lowest in Europe (with the exception of
Switzerland) since 1967, and that its 'R and D intensity' had steadily declined relative
to competitors with a similar industnal structure. Freeman blamed industrial decline
upon the withdrawal of state intervention and funding, lack of co-operation between
universities and industry, a short term outlook by industry leaders with a focus upon

profitability rather than investment for the future, and poor quality education and

training. He summarised his research as follows:

“It is difficult to escape the conclusion that this represents a senous

weakening of the long-term competitiveness of the UK economy” (p.206)

These findings are supported by the work of many other writers. Beuret (198/)
quoted the reduction in the UK's share of world trade from 39% in 1900 to 8% today
as evidence for relative economic decline. He also observed the willingness of the
UK government to allow foreign industrial investment in direct competition with British
firms (Nissan), to sell off British car manufacturers to foreign firms (Leyland, Rover)
and to purchase Boeing's airborne radar system rather than GEC's. Hayes and
Abemathy (1980) in an influential article criticised the '‘devotion to short-term returns’
by which they believed managers had ‘effectively foreswom long-term technological

superiority as a competitive weapon.’ Analysis of British industrial performance by

Porter (1990) noted a loss of market share in most of the country's sophisticated

industries:

" large net losses in machinery and in industries serving other industnes

(transport, office equipment, telecommunications, and power distrbution)
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signal an inability to upgrade, a shrinkage of clusters and a narrowing of

competitive industries in the economy.”

From this evidence it can be seen that, relative to its competitors, economic
performance in the UK has been in decline for a significant period. It is tempting to
extrapolate from this macro perspective to the micro-perspective and conclude that

IT project failures in the banks may be symptomatic of a ‘British disease.” Certainly
parallels may be traced between the ‘hands off’ policies adopted by the banks as a
whole towards industrial funding as described above, and their own internal practices
which demonstrate an apparently similar reluctance to embrace the potential of IT at
the micro level. For example, later chapters will show that many banks still retain rigid
demarcations between IT and business areas, which tends to constrain the
opportunities presented by new technology. However, a comparative analysis on an
international basis is necessary to even begin to test this hypothesis, which is beyond

the scope of the thesis. Therefore to draw such a conclusion would be speculative at

best.

The next section of this chapter moves the discussion from the macro to the micro by

focusing upon an area that can be more readily tested. It details the vanous

explanations that have been put forward by earlier writers for the existence of an IT

productivity paradox at the organisational level.

THE INFORMATION TECHNOLOGY PRODUCTIVITY PARADOX

So why are information technology Investments failing to deliver value for
organisations? Vast resources are being spent on new technology, often with

disappointing results (see for example Roach 1991, Berndt and Malone 1995). The
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scenario is well summarised by Coombs (1992) in his study of the impact of new

technologies on organisational behaviour:

'Sometimes it seems that the technological potential increases, the claimed
business advantages multiply, and the boxes get cheaper and cheaper: but
the budget and the headcount still nse, the benefits seem elusive, and the

strategic direction of the [T investment and development programmes

becomes ever more of an organisational battleground.” (p. 1)

Hackett (1994) highlighted the growing power of the service sector with his claim that
80% of all technology investments are now made by service industries. His work
sought to ascertain why low retums were being made upon the massive
technological investment in this industry sector. He showed how productivity (defined
as the value of outputs measured against the value of labour and capital inputs) In
the service sector as a whole had not improved, and had actually been in decline
since 1977 in the banking and insurance industries. This surprising finding Is

supported by many writers in a variety of industries, notably Franke (1987), Freeman

(1988), Smith (1989), Bowen (1989) and Forester (1995).

The question of exactly how productivity changes are measured is notoriously difficuit
to address. and can therefore cast doubt on the accuracy of many studies. Boddy

and Buchanan (1984) argued that conventional approaches to productivity

measurement provide only a limited guide to the overall effectiveness of new

technology:
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"Measurable aspects of performance may be emphasised at the expense of

other equally important but less measurable factors, such as the quality of the

end product.” (page 234)

The authors also noted how by focusing upon productivity improvements in one area.
adverse impacts on the productivity of related areas could well pass unnoticed. This
finding Is supported by Senker (1985) who showed that traditional investment
appraisal techniques were used by UK companies to justify their expenditure on new

systems In terms of the labour savings that would result from such action to that

particular area. Such a policy ignores the wider potential cost impacts of work re-

organisation or the need for acquisition of new skills. Other writers have gone further
by claiming that the figures upon which investment decisions are based may be at
best inaccurate or even manipulated for political reasons in order to force through a

favoured solution (see for example Wilkinson 1983).

Wilson (1995) tackled the issue of productivity measurement by comparing the
results of 20 studies by researchers from a vanety of backgrounds, who had
assessed the effects of IT investment on organisational performance in a number of
different industries. The studies encompassed the use of a broad range of research
methodologies, and deployed various analytical techniques against which
productivity changes were measured. This work therefore overcomes a frequent
complaint that reliance upon one particular mode of productivity measurement
threatens the validity of the findings (Berndt and Malone 1995). Wilson provided
convincing evidence of the extent of the problem; her analysis showed that the
majority of the studies (13 out of 20) had found no evidence of productivity gain as a

result of the introduction of new technologies.
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Quantitative studies of the information technology productivity paradox such as the

ones described above have limited value in assessing why such a phenomenon
should be observed when new technology is introduced. The next two sections

attempt to draw out the reasons that earlier writers have identified for the poor results

obtained. The findings can be categorised under six headings:

1. Lack of accountability

A report on IT In the banking industry by The Economist (1992) discovered few

successful new technology implementations. Most banks expressed disappointment

with their new systems, despite the high levels of investment. At the time of the

study, 90% of bank payments still involved the use of paper - a figure that was
predicted to fall only to 70-80% by the year 2000. Given the importance of the

banking industry to the economy as a whole, and the extent of the investments they

have made in new technology in an attempt to generate competitive advantage, it is

not unreasonable to presume that the banks themselves would be concerned about

the lack of value they have obtained. On the contrary, as described in Chapter 1,

previous research has shown that few UK banks attempt to measure the

effectiveness of their IT projects, and many have no idea whether their new systems

deliver good value in terms of the money spent.

2. Focus upon automation within existing structures

Research bS( Fincham et al (1994) in the banking industry found that banks had
concentrated their IT strategies upon the automation of existing processes to reduce

costs. and also in copying the trends set by their major competitors, rather than focus

upon innovation and business transformation. As a result, the traditional structures,
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functions and priorities within the banking industry still remained largely unchanged.
The authors concluded that technological change in banking was evolutionary’ rather
than ‘revolutionary’ in nature. For example, home banking using a computer link has
been hailed as the delivery mechanism of the future since the early 1980s, but the
banks have been slow to develop its potential. To date, home banking remains very
much a niche market in the UK, affecting only 0.3% of retail customers (Graham
1997). In fairness to the banks, he noted how progress has also been restricted by
extemal concerns such as security issues, and by a lack of computing skills still
prevalent amongst older segments of the banks' customer base. As a further
example, Chapter 5 will describe how attempts by the banks to establish a European-
wide payment system have so far been unsuccessful. Despite technological
developments, intemational money transmission is an area of banking which still

relies upon procedures and timescales established in the Victonan era.

Hackett (1994) blamed declining productivity upon increased automation expenses
due to a lack of integration between new technology and business operations. By
focusing merely upon the automation of existing (but often outdated) procedures,
organisations were missing opportunities for business redesign and the associated

productivity improvements when IT is integrated with business strategy:

“Many operational units were never planned. Instead they evolved to fit the
apparent needs of the business they support. Work tends to be executed in
the same fashion as it was a decade ago, while the competitive environment

has become much more complex.” (p.24)

Hackett goes on to explain that the tendency to replicate existing processes when

introducing new systems reflects a general antipathy towards change and a
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preference for the security of familiar and established routines. Similar findings were

reported by Pennings and Harianto (1992), whose work was described earlier in this

chapter.

3. Misalignment of technology and business strategy

Coombs (1992) blamed the tendency for organisations to focus upon rational, linear

planning systems (for an example see Chandler 1962) when implementing new
projects, thereby ignoring the inevitable political processes within companies, which
he claimed would sabotage the most careful plans. He noted that these project

planning models become increasingly limiting as IT projects become ever more
strategic In scope, and must reconcile a number of different vested interests. To
address the problem, he recommended the revision of organisational structures to
allow closer working relationships between technical and business areas. McLoughlin
and Clark (1994) also noted that the relationship between employee and machine
resources was often badly managed, and additionally they observed a poor 'fit' at the

organisational level between technology strategy and the overall objectives of the

companies studied.
4. 'Patching’' of obsolescent technology
A survey by Morton (1996) reported that banks tended to patch together inefficient

systems to maintain existing business practices, and hence avoid the uncertainty

associated with the leaming curve of new system introduction. The author concluded:

"In the long term this will be a ball and chain, limiting the ability of the banks

to run their business and constraining development of new services.”
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Fincham et al (1994) also supported this finding in their study of the Scottish retail

banking industry:

"The sector is handicapped by ageing and inflexible information systems.

Often data is inefficiently structured for applications not anticipated when the

databases were first designed, and their piecemeal uptake means that

organisationally the data is seldom well integrated.” (p. 156)

The common theme running through the research described above is either explicit

or implicit criticism of the way in which new technology projects are managed,

leading to disappointing results and squandered opportunities. This suggests that a
purely economic viewpoint focusing upon the measurement of productivity changes
sheds little light on the reasons why poor results are obtained. It will be argued in
Chapter 4 that the qualitative methodology adopted in this thesis allows the
management issues surrounding new technology implementation to be investigated
In depth. By focusing upon detailed contemporary micro-level cases, study of the

productivity paradox can be taken a step further than is permitted by a quantitative

approach.

The various possible explanations described above for the IT productivity paradox

can be summarised as follows:

. A lack of accountability, manifesting in a reluctance to assess project

effectiveness and take action to address past mistakes
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. A tendency to use the introduction of new technology to automate established
organisational procedures, rather than to act as a catalyst for changing

outdated routines

. A lack of consideration for the social and expertise issues arising from the
implementation of new technology projects, reflected by an inability to
integrate technology and business strategy so that the new systems

introduced actually support organisational objectives rather than compromise

them

. A tendency to patch together obsolete technologies to meet increasing

demand so that resources are exhausted by 'firefighting' rather than directed

at the development of more appropriate solutions

The next section of this chapter reviews literature that reflects a more optimistic

viewpoint about the reasons for the existence of the IT productivity paradox.

1. Length of time necessary for change to occur

Earlier in this chapter, Freeman and Perez’s theory of [T, as indicative of the
emergence of a new ‘techno-economic paradigm’, was introduced to illustrate the
importance of technological change to the continued prosperity of the economy.
Freeman (1988) applied this idea at the organisational level by suggesting that
insufficient time has yet been allowed for a new era based upon Iinformation and
communication technology to emerge. He claimed that enhanced productivity can
only result once companies have instigated the necessary social change to match

new technological capacity. In other words, Freeman's explanation of the productivity
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paradox centres on the difficulty experienced by organisations in changing the ways
In which they do business to get the full benefit from new technologies. More time

needs to be allowed in order to achieve “a good match between the technology and

the institutional framework.” (p.19)

Freeman’s theory is supported by Franke (1987), who noted that the transformations
wrought by the Industrial Revolution were spread over some 200 years, and would
not have appeared so radical at a specific instance during this penod. It is only the
comparative viewpoint offered by hindsight that makes the changes so apparent. On
the same basis, he claimed that it would be the 21 Century before the necessary
organisational changes could be implemented and fed through into increased
productivity, resulting in business transformation on a similar scale to that
experienced in the Industrial Revolution. Similarly, David (1990) compared the
growth of information technology to the evolution of electricity, which was also
allocated a 'revolutionary' label when first made available. it took several decades for
people to learn how to make the most of the new technology and overcome their
preference for traditional and familiar alternatives. The same argument has been
used persuasively in Simon's (1987) study of the development of the steam engine.

The common theme running through these studies is the need for an extended

learning curve whenever a radical change to existing practices is required.

2. IT as a catalyst for transformation of business processes

Some writers have explained the existence of the IT productivity paradox in terms of
the use of IT to facilitate a proliferation of new products and services rather than
improve the productivity of more traditional business. Such a transformation in the

activities of the companies concemed would necessitate considerable Investment
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and swallow up resources over a long period, thereby having a negative impact upon
usual measures of productivity. In addition to the capacity of IT to automate certain
tasks In pursuit of cost-cutting objectives, Zuboff (1988) noted its potential to
‘informate’ (or in other words generate synergy by intelligent application) so that the
outcomes transcended expectations in terms of creating new business applications
by connecting formally disparate activities. For this somewhat idealistic scenario to
be generated, Zuboff emphasised the importance of bringing together human
knowledge at all levels of the organisation to create new systems that are ‘greater
than the sum of the parts.” She described how the information provided by a new IT

system has to be understood and managed so that value can be created from it. This

thesis is supported by Berndt and Malone (1995) who contended that attention
should be focused on radical new ways of organising work rather than upon

measurement of incremental changes in traditional business practices:

"It is often the case in human affairs that focusing on simple quantitative

measures can distract people from achieving the ultimate values these
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