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Preface
Every business consists of two types of element: the physical and the
virtual. The physical elements are items such as buildings, machinery
and people; the virtual elements are items such as information about
customers, knowledge about how to get the best from a manufacturing
process and the rights to exploit a particular invention.
The information revolution provides organisations with an unparalleled opportunity to move elements of their business from the physical
domain to the virtual domain. No longer does the development of new
products have to be done on paper, no longer do you have to sell to
your customers within shops, no longer do you have to keep large
stocks of every item that you sell. Almost every element of a business
can be converted from the physical into information that is stored and
manipulated within a computer.
Once that transition is made, new laws of economics take over.
Information can be manipulated in ways that would be impossible
with a physical object, information can be transmitted around the
world at phenomenal speed, information can be duplicated and sold
many times over without incurring additional costs. These attributes
of information mean that organisations that embrace the virtual world
can play to a different set of rules, rules that are often stacked heavily
in their favour.
Yet despite the enormity of the potential changes, our management
methods are still ﬁrmly rooted in the physical. We can, for example,
measure, account for and depreciate physical assets, yet there is no
agreed method for accounting for the information we maintain on our
customers, or indeed any other information, assets that in many organisations far exceed the value of the physical goods they sell.
The work that we do with organisations has made us realise that all
businesses are undergoing, or about to undergo, a fundamental revolution, a revolution so enormous that it dwarfs any changes since the
Industrial Revolution took place in the 19th century. Businesses will
increasingly move their assets and processes from the physical
viii
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domain to the virtual domain, new laws of economics will take over,
and different rules and business models will apply.
The purpose of this book is to open your eyes to the revolution that
is taking place, a revolution that will affect every organisation whether
large or small, national or international, manufacturing or service.
Part I – The New Economics of Information – examines why
companies should move their assets from the physical domain to the
virtual domain, and the new laws that will apply once their assets are
transferred. Part II – The Virtual Business in Action – describes how
the leading edge companies are exploiting the new laws of economics
to restructure radically the industries within which they operate, and
Part III – Exploiting the Virtual Potential of Your Business –
describes some of the new management tools that will be required to
operate successfully once the transition is made.
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Introduction:
Information and the
Virtual Business

When Galileo first looked up at the night sky through a telescope, he saw
that the universe was made of many more stars than anyone had realised:
[I saw] other stars in myriads which have never been seen before, and
which surpass the old, previously known, stars in number more than
ten times.1

Business today is experiencing the same kind – and magnitude – of
revelation. The information revolution now means that we can look at
any part of our business – whether an investment decision, an office
building or an individual product – and examine all the individual bits
of information that make it up: we can attribute costs to a single
activity or good; we can watch the shopping behaviour of individual
customers in our stores; we can evaluate the return from a complex
range of marketing activities. Like Galileo, we are surprised at what
we see. What we thought were markets turn out to be complex, interdependent systems; what we thought was an organisation turns out to
be an interactive group of individuals. There is a whole new –
‘virtual’ – universe out there, every bit of information a new star
waiting to examined, understood and made use of. It is a universe
which will challenge fundamentally (and already is challenging)
many of our existing ideas about doing business. It is a universe that
offers immense possibilities and massive dangers. The companies that
do not explore and exploit it will fail.
Whether you work in bulk chemicals or software, the airline business or supermarket retailing, financial services or manufacturing,
you and your competitors are finding new ways of using information
that radically overturn the existing order. It is no longer sufficient to
be the largest, to have the best products or the most efficient
1
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marketing. It is no longer sufficient to have the most established
brand, the lowest costs or the best customer service. Our consulting
experience suggests that, wherever you are and whoever you are, you
are vulnerable to a competitor who uses information to overturn the
established order in your market. Wherever we look, we see businesses that were once leaders in their ﬁelds – by virtue of their size or
their low production costs – wiped out, sometimes almost overnight,
by a competitor who has managed to harness information in order to
secure a competitive advantage.
Take, for example, the story of People Express, the American
airline company. It rose from nowhere, based on an innovative proposition of cheap, no-frills service coupled with radical methods of
empowering their employees. For years, this combination looked set
to succeed, and the People Express share price rose from $8.50 at
start-up to $22 at the end of 1983. By 1983 People Express was one of
the most proﬁtable airlines in the business; soon it was the ﬁfth largest
carrier in the USA. However, in 1984, American Airlines launched
their reservation system, called Sabre. This enabled American Airlines
to collect information on a daily basis showing how full each of their
ﬂights had become. By using this information to predict sales, they
were able to charge a wider range of prices and still ﬁll their planes. If
a particular ﬂight was not selling well, they lowered their prices. If
sales had exceeded expectations, they increased their prices. By using
prices in this new way (‘yield management’), they maximised the
proﬁt obtained from each ﬂight. They could charge (when appropriate) lower prices than their lowest-price competitors and still
generate more profits. Don Burr, the Chief Executive of People
Express, and other commentators have no doubt that yield management was instrumental in putting them out of business: in 1986 People
Express was taken over by Texas Air Corporation. By using information in a new way, American Airlines were able to transform an
industry: competitors without such information lost out or had to
change. There are few carriers left which do not practise this brand of
‘yield management’ today. Indeed, American Airlines have been so
successful at this practice that it is now a service that they offer to
other airlines. This way of doing business is spreading: hotels, car hire
companies and holiday tour companies are all now beginning to practise their own versions of yield management; even one of our local
restaurants charges a different price for each dish depending on the
probable number of customers at a particular time in the evening.
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Harnessing accurate and instantaneous information about the sales
of their products enables these organisations to gain a signiﬁcant
competitive advantage. More often than not, it is also a sustainable
strategy, as the initial competitive advantage leads to others: American
Airlines can, by practising sophisticated real-time pricing of their
products, gain further information about how the volume of sales
varies depending on the price charged, information that can be used to
develop ever more sophisticated pricing models and to establish a lead
that their competitors ﬁnd very difficult to match.
But this is not the only way in which organisations have used information to change fundamentally the way in which their industries
operate. Sam Walton opened his ﬁrst store in 1962 and, by the mid1990s, Wal-Mart had become the world’s leading retailer. The strategies that fuelled this growth are well known: putting stores into towns
that were ignored by rival retailers; keeping prices down; saturating
areas before moving on; empowering staff. What is less well known is
how Wal-Mart has used information to revolutionise the supply chain
to its stores. The insight here was to link information directly from
stores to distribution centres, which enabled a new method of distribution – ‘cross-docking’ – to be introduced. Using this method, goods
are centrally ordered, delivered to one side of a distribution centre and
then transferred into cages for delivery to individual shops on the
other side. As a result, one full lorry has to make fewer trips to a store
than do several half empty lorries making many trips to a store; inventory has also been cut. This, of course, also means that Wal-Mart has
to track several thousand parcels, cases and packages. However,
capturing information on where each parcel was, and where it was
supposed to go, enabled Wal-Mart to revolutionise the economics of
their supply chain, providing them with a signiﬁcant competitive
advantage. Again, the advantage has proved sustainable: as other
retailers have adopted similar principles, Wal-Mart has gone several
stages further. Rather than link store requirements to central distribution centres, they are now linked directly to the computers of the
ﬁrm’s main suppliers, thereby reducing ordering times still further and
allowing just-in-time replenishment systems to be introduced. WalMart’s distribution costs are estimated at 3 per cent of sales, compared
with an industry average of nearer 5 per cent. In a business such as
retailing, with its wafer-thin margins, these differences, as Wal-Mart
so clearly demonstrates, can make all the difference between success
and failure. Wal-Mart is now using sophisticated forecasting models
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to try to predict sales patterns so that goods can be ordered in advance
of requirements, further reducing stock requirements and improving
the responsiveness of their supply chain.
There are many lessons that underlie Wal-Mart’s successful use of
information to revolutionise its industry, but perhaps the most important to us is the sustainable nature of the advantage achieved. By identifying the information requirements required to break the industry
paradigm, and by then using that information to change the way in
which it does business, Wal-Mart has given itself a competitive advantage which – just like American Airlines – it has been able to sustain
over a number of years. This is one of the most fundamental aspects of
exploiting information. It is not a one-off exercise (like cost-reduction
or business process re-engineering), but – as we will demonstrate
during the course of this book – one which creates a virtuous circle that
ensures a business continues to stay ahead.
In fact, information is causing an even more fundamental revolution in many sectors. Why should customers go to an insurance broker
to purchase insurance when all the quotes are available to them at the
cost of a local telephone call? Why should they go to a travel agent
when descriptions of the holidays available, together with the lowest
price quotes, are available in their own home? Why should a customer
go to a local branch of a bank when they can obtain all the information that they need from the local automatic teller machine (or, even
better, from the comfort of their armchair)? Once you start thinking in
this way, it is difficult to think of any industry – with the possible
exception of hairdressing – where it is a requirement for the customer
to have face-to-face contact with the supplier. Even medicine can –
and is – reducing the need for direct contact between doctor and
patient by the use of telesensing equipment which can monitor the
vital signs of a patient being operated upon. Disintermediation (that is,
removal of the middle man) is already happening and is set to
continue. Moreover, the more savvy customers have started to use
information to their advantage. Why purchase a single item, for
example, and pay single item rates for it when you can identify fellow
consumers, club together and thereby demand a volume discount?
Some users of the Internet are already banding together in this way in
order to drive prices down.
In other industries, it is not so much the business processes that are
changing but the fundamental structure of the industry itself, which is
being reshaped by those companies which have grasped the principles
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of the information revolution. The Internet, for example, allows
organisations to share information with their customers at close to
zero cost, and one might expect that, for such an important and talked
about new market, the big players of the computer industry – the
IBMs, the Digitals and the AT&Ts – would dominate. However, the
software industry, revolutionised by this no-cost way of distributing
information and software, is now not dominated by these players but
by a 25-year-old graduate who started with barely a cent to his name.
In 1994, Illinios graduate Marc Andreessen literally gave away his
product to millions of Internet users. Today, he runs an organisation
called Netscape Communications worth $2bn dollars. As the Wall
Street Journal put it, the day after the organisation was ﬂoated on the
New York stock exchange in August 1995:
it took General Dynamics Corp. 43 years to become a corporation
worth today’s $2.7 billion: it took Netscape Communications Corp.
about a minute.2

How can organisations spring up so quickly? Again, we would argue
that it is the rise in the power of information and the use to which it is
put that has transformed the software industry. Andreessen’s insights
were two-fold: ﬁrst, he realised that it is possible to distribute information over the Internet at virtually no cost; second, he realised that, in
world where manufacturing and distribution costs are negligible, the
most important competitive advantage is to ‘own’ your customers –
hence the policy of literally giving away the product – and to ‘own’ the
market – in which developing the industry standard is clearly enormously important. The money is not, he reasoned, made from the
product but from the follow-on sales (in the form of support, upgrades
and, in particular, sales to other organisations that wish to licence the
product for their customers). Never mind more familiar strategies (sell
existing products to new markets; sell new products to existing
markets) – competitive advantage in this context comes from transforming the ‘rules of the game’ almost overnight, throwing away the
old way of doing things and creating new industry paradigms.
Many of the executives whom we have interviewed argue that software is somehow different and that such radical shake-ups could not
possibly happen in their industry – but why not? Although, so far, this
method of distribution has had a major impact only on the software
industry, there are many other businesses that trade in information:
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books, magazines and newspapers, plus the less obvious ones such as
the music and ﬁnancial services industries. In fact, any industry that
sells products that can be converted into bits and transmitted down the
telephone lines faces a fundamental revolution in the way in which it
gets its information to consumers. Nor, we would argue, are such
changes going to be limited to these information-based industries,
because even the most ‘physical’ industries have an information
aspect to them. A ball-bearing is not just a lump of processed metal
but has measurements, a weight, a track record. A hamburger consists
of information about its calories and nutritional value as well as the
meat and ﬂour that make up its contents. A visit to a hairdresser
consists of information about how a particular cut will look to others
as much as it involves the physical styling of hair. An electrical
battery consists of information about how much energy it contains and
how long it will last, together with the metal and chemicals that make
up its shape. Every product sold consists of information that can be
sold and manipulated, along with the atoms which make up its physical structure.
The recognition of this and the exploitation of the information
aspects of products are beginning to transform even the most physical
of businesses. It is hard to imagine a more physical process than
parcel distribution – moving packages from A to B – but is that really
what a distribution company is selling? FedEx realised that its
customers do not just want a parcel to be delivered safely to a speciﬁed address in a speciﬁed time: they also want to be able to ﬁnd out
exactly how the delivery of the parcel is progressing. FedEx is not
merely a delivery service: it is selling conﬁdence that the package has
been delivered safely to its destination. As a result, the company put
its parcel tracking system on to the Internet, so that any customer can
ﬁnd out exactly where in the world their package has reached. By
providing this information to their customers, FedEx are able to give
their customers the conﬁdence that their packages have arrived. A new
use of information has again led to a competitive advantage. Nor is it
difficult to imagine additional services that could be provided when
competitors started to provide a similar service. Once again, information does not just give a one-off gain but sustainable beneﬁts.
FedEx’s approach is not the only way in which organisations are
using information to transform the production and distribution of
physical products. Indeed, for many corporations, one of the big
battlegrounds of the 1990s is improving their time to market. The
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pace of change is becoming more hectic: no sooner have you
launched your product than your competitors launch similar
products – the life-cycles of products are getting shorter. Companies
that can launch more products more quickly than their competitors
will win. Again, it is an area in which the use of information is a revolutionising force: enlightened companies have realised that the trick of
winning this battle is to hold off converting their product into its physical form until the last possible moment. Information – unlike physical goods – can be transmitted round the world literally at the speed
of light; it can be manipulated with computers far faster than any
physical object can be changed; it can be duplicated at no cost,
whereas reproducing physical goods is a slow and expensive business.
It makes sense, therefore, for as many activities as possible – product
development, sales, marketing and distribution – to be performed in
the virtual world, thereby increasing speed and decreasing costs.
Boeing is just one of the companies already doing this: instead of
building complex physical models of their new aircraft to test in stress
rigs and wind tunnels, the company has developed a virtual design
environment. By building and testing models of their new aircraft in
the virtual, rather than the physical, world, Boeing have been able to
cut down substantially the time it takes to design each new component. Not only that, but the exploration of designs in a virtual environment is enabling considerably more designs to be tested under a wider
range of conditions. Transforming what would normally have been a
physical product into information and manipulating the information
has given Boeing a competitive advantage. Again, it is easy to see that
improvements to the tools they use within their virtual environment to
test and manipulate their designs will lead to a long-term competitive
advantage. By the time their rivals catch up with this particular
approach to design, Boeing will have been able to apply the learning
it has acquired in the meantime to stay ahead.
In fact, a whole new industry has grown up around this principle of
keeping products in the information domain until the last possible
moment. It is now possible to have machines that will take designs
directly from a computer and then manufacture them in small slices
by the process of laser sintering. The range of materials that can be
manipulated in this way currently remains small, but, as the technology improves, it is possible to imagine all sorts of item being
designed and produced in this way. Similarly, while it is likely that
these types of process will initially be conﬁned to high-value products
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(prototypes and small one-offs), it will be applied to cheaper and
cheaper items as this method of production takes off. It may eventually be possible for individuals to order exactly what they want
rather than buying what the manufacturer has already decided to
produce. The age of mass-production will truly be dead; let’s welcome
the age of mass-customisation.
Of course, you may be thinking that all this talk of virtual design
environments and laser sintering may not be particularly relevant to
your business today, but we would like to argue that the underlying
principles illustrated by these examples are already very real. Even
the most prosaic of industries can benefit by keeping its products in
the information world. It is now possible, for example, to go into a
store in New York and, by typing in your physical measurements,
get a pair of Levi jeans produced that exactly fit you: ‘Your left leg
is half an inch longer than your right leg? No problem, sir, we’ll
provide a pair that will fit you exactly in a few days.’ Rather than
having to keep every conceivable shape of jeans in stock, Levi’s can
now take information directly from their customer and convert it at
the last possible moment into what the customer requires. Service is
improved (customers get what they want) and stockholding and
distribution costs are reduced, so everyone wins. Companies that are
using information from their customers to design products that
exactly meet their customers’ needs are already gaining a significant
competitive advantage.
Not surprisingly, the knowledge-based industries are also beginning
to harness and exploit information. By storing information globally
and providing sophisticated search and access mechanisms, they can
ensure that – as consultancies are proud to claim – ‘at the end of every
day, every one of our consultants has access to all the knowledge of
every other consultant’. But why should this advantage be conﬁned
purely to the pure knowledge-based industries? Why shouldn’t all
salesmen know what the most successful ways of clinching a deal
with a new product are? Why shouldn’t all the manufacturing plants
know of the best and most successful ways of manufacturing a new
product? Why isn’t all knowledge shared around the organisation?
Pricing, channels to market, customer service, distribution and costs
of manufacturing, the development of new products, the move from
mass-production to mass-customisation – these can all be transformed
by sharing information. How, for example, does your organisation
gather information from (or about) its customers? And what does it do
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with this information once it has been gathered? Many of the examples we have looked at – American Airlines, FedEx, Levi’s – involve
providing information to customers in a new way. At the end of the
20th century, information on customers and the best way to do business is a true source of sustainable competitive advantage: if your
organisation cannot collect such information, and use it in continually
more sophisticated ways, you do not have a long-term future. The
economics of collecting, processing and using information are now so
cheap that if you do not harness your organisation’s energies to using
information, your competitors surely will. If you are not ﬁrst, you will
ﬁnd it extremely difficult to catch up. As you take the ﬁrst steps to
capturing and using information, your competitors will be taking the
second. Tesco, the UK’s leading supermarket chain, launched a
loyalty card in 1995. Although its main rival, J Sainsbury, announced
the launch of its card the following year, Tesco was able to use its
initial advantage to announce that they were going to use their loyalty
card as the base for offering banking services: the information and
experience Tesco had gathered in 1 year helped the company stay
ahead and has left their main competitor in the unenviable position of
following their lead.
How many times a year does your board discuss new ways of using
information? When they do discuss the subject, how much of the time
is spent discussing the strategic importance of information? How
much of the time is spent discussing the cost of information technology? Our experience suggests that the primary topic at such board
meetings is about why the costs of the IT department are always going
up and the results of all this expenditure seem to make so very little
difference? Boards have not been brought up in the information age –
where technology can make information cheaply available, where the
power of their child’s Nintendo game is greater than the power of the
computers that took man to the moon, and where the techniques for
analysing the information gathered are now inﬁnitely more sophisticated than they were 20, 10 or even 5 years ago. Most organisations
do not possess the right sorts of visionary who will identify how their
information can be used to transform their business. How many of
you still think that information is ‘detail’, of interest only to the ‘beancounters’ in your organisation? How many of you still think that it is
the provenance of the IT department, that information is synonymous
with technology?

