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We are witnessing a fresh acceleration of
technological change which is affecting
the established ground rules within
companies and across industries alike. In
this unpredictable scenario Big Data is set
to play a key role.

This part of the book deals with how Big
Data can be understood, how companies
can deal with its impact, how it might
affect society and government, and

how it could be managed to harness

its potential benefits. Taking a broader
perspective, the authors included in this
first section discuss the ways in which
the technological revolution is rendering
company and industry-wide structures
obsolete, regardless of their success up to
now. Business models must be rethought
for a new setting that requires closer
customer involvement, enhanced agility,
and ongoing innovation.




Customers
and Markets

85
Infographics

95

Reinventing Marketing
in the Digital Era
George S. Day

Wharton Business School

109

The Rise of the New Multinationals
Esteban Garcia-Canal

Universidad de Oviedo

Mauro F. Guillén

The Lauder Institute, Wharton School

133

Business Models for the
Companies of the Future
Joan E. Ricart

IESE Business School



The second part of the book focuses

on two central concerns for companies:
their customers, and the markets in
which they operate. The changes we are
seeing in customers—their requirements,
and the technologies used to relate to
them—are bringing about a radical
transformation in sales and marketing
functions. In addition, market structures
are changing in two key ways. First,
business is shifting towards emerging
areas, which are becoming major markets
and global competitors. Secondly, the
ways in which companies create value are
also changing. This means that business
models must be redefined to adapt

to new supply opportunities and new
requirements in terms of demand

and competition.
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The transformation of companies in step
with technological and societal change is
a task that has to be planned and carried
out by people. The concept underpinning
this section of the book is that job quality
must be enhanced in order to encourage
innovation. However, making better

use of high-quality resources calls for
changes in working practices and culture.
Collaboration becomes the driving force for
the digital era—co-creating, co-working,
sharing, co-designing, and co-thinking—
in a diversity rich framework that fosters
creativity. One key factor of diversity is
gender diversity. We must make the most
of the inexorable shift towards different
power relations among the genders, which
is shaping new leadership styles

and the rise of “soft power.” We also need
diversity in professional and personal
values and aspirations. Governments
and—all the more so—companies

should create a flexible work framework
that accepts and encourages greater
empowerment for individuals.
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The need to generate higher quality,
smarter, collaborative, flexible work,

which brings enhanced satisfaction and

a better work-life balance, has led to

a revolution in working practices and
management, embracing technology

to develop new physical and/or virtual
workplaces in keeping with these new
demands. This section of the book looks
at these concepts, and then explores
them in more depth with reference to the
specific example of BBVA's new corporate
headquarters, in terms of both urban and
architectural development: technology and
the design of the working environment

are employed to drive the shift towards a
far more flexible and open collaborative
working culture that encourages collective
intelligence and nurtures innovation.
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If we are to adapt the company to a
radically changed environment in which
production functions, distribution channels,
customers, markets and human resources
are all different, we must also change

the way we manage and lead our business.
The leadership of the company must

form a vision and strategy for change and
provide a flexible, transparent framework:
this way the entire organization can align
itself with change, and the process can

be properly directed. New structures must
be created to support and encourage
change while keeping the organization

fully operational while the shift is under
way. This transformation process requires
opening up the company to a wide range
of stakeholders and to the community

at large, with a twofold goal: first, to set

in motion an ongoing process of open
innovation; secondly, to meet society’s
demand for values, good practice, respect
for the environment, and sustainability. The
complexity of the process and the need for
strong but open and inclusive leadership to
bring it to completion is illustrated by the
case study of BBVA, whose transformation
is taking place in three closely interrelated
domains: technology, corporate culture,
and organizational structure.







Reinventing the Company in the Digital Age

Francisco Gonzalez
Chairman & CEO BBVA

This book, Reinventing the Company in the Digital Age, is the
latest addition to BBVA’s annual series dedicated to analyz-
ing the key issues of our time. As before, we have sought out
the world’s leading experts and asked them to use a straight-
forward, accessible approach that permits open access to
the latest knowledge for the non-specialist general public.
This year we have been fortunate to count on over twenty
renowned authors, at the top in their respective fields, who
augment the more than 130 authors who had already con-
tributed their articles to our books; without their insights our
project would never have taken off in such a positive way.
Once again | should like to acknowledge them all and, in par-
ticular, those new additions to our community.

BBVA began this series to coincide with the launch
of the Frontiers of Knowledge Prizes awarded by the
BBVA Foundation in 2008. As the first few books re-
ceived such an excellent reception we looked for a way to
make them more widely accessible, and in 2011 we cre-
ated OpenMind (www.bbvaopenmind.com), our online
knowledge sharing community.



OpenMind—which contains all our six books so far—is
going from strength to strength and has become a lively
space for the discovery and dissemination of ideas. It has
enhanced its content beyond our books to include posts,
interviews, videos, and infographics to further widen its
audience, in conjunction with its main objective of sharing
knowledge to build a better future. In 2014, some 500,000
users will visit our web, read, comment, debate around and/
or download our content, all of which is accessible both in
English and Spanish.

As always, the principal idea underpinning our series of
books is the desire to understand and help people under-
stand the powerful forces that are influencing our world. In
last year’s book, Change: 19 Essays on How the Internet Is
Changing Our Lives, we looked at probably the most signifi-
cant change agent of our times. This year’s book touches on
some of the same subjects: technological and social change,



Big Data, innovation and new habits, and people’s prefer-
ences. However, Reinventing the Company in the Digital Age
goes much deeper into how this information technology driven
revolution is influencing the very foundation of how the great
majority of us work and do business. This is tantamount to
discussing how the digital revolution is shaping the future of
the economy, society, and our daily lives.

It almost goes without saying that the digital era has
unleashed a far-reaching tsunami that we are still trying to un-
derstand and come to terms with. AlImost on a daily basis the
rules of the game for doing business are changing and we
strive to adjust to the fast-moving, constantly changing land-
scape. This has had a colossal impact in the workplace, and
nowhere more so than in the so-called traditional sectors: to
succeed in this new era big organizations that up to now have
been profitable and perfectly able to lead their industry for
decades are confronted with the need for radical change.



The challenges companies face nowadays are very
complex, closely intertwined, continually evolving. In order
to make them more accessible, we have chosen to break
them down into sections with five broad titles:

The Impact of the Technological Revolution
Customers and Markets

People, Talent and Culture

Workplaces and Cyberworkplaces
Leadership, Strategy and Management

And so it is not by chance that we have chosen this sub-
ject: first, it is a central issue for the future of all societies
and individuals; and secondly, BBVA has pioneered the
efforts of banks to rise to the challenge of the digital age
by undertaking a radical transformation project. For the last
seven years, we have completely rebuilt our technological



platform and maintained a relentless innovation program,
not only in products, but in processes, ways of working,
organizational structures, corporate culture...

Perhaps the principal showcase for the dramatic change is
the groundbreaking headquarters that we will be moving into
in 2015; we see this as a means of making the BBVA team
more capable of serving the needs of digital customers.

This year we have launched our Digital Banking Unit,
which we see as a powerful tool to accelerate change,
getting us closer to our aim of becoming the best—and
first—knowledge bank for the digital age.

In accordance with our vision (“BBVA, working for a better
future for people”), we want to share in this book our transfor-
mational experience and present the reader with the analysis
and news of leading experts in this field. And we do that in the
hope that it will help our readers to navigate these changes
and broaden the horizon of their opportunities.
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Key Challenges of Big Data
Faced by Companies (2013)

Challenges:

@ Finding out how to create value using Big Data
@ Framing a strategy

@ Acquiring the necessary skills

@ Integrating multiple information sources

@ Infrastructure/architecture
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@ Governance risks and issues

@ Financing initiatives

Understanding what Big Data means to us
@ Internal or leadership issues

Other challenges
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Organizations Which Have Invested, or Intend
to Do So in the Next 24 Months, in Facing the
Challenge of Big Data (2013)
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Global IP Traffic Forecast (2014)

@ Fixed internet IP under ‘E’ Mobile data

management

131,552 (]

Amounts in millions of petabytes Source: Cisco, VNI



Potential Benefits for the Global
Economy of Using Open Data (2013)

Strategic sectors: Values:

z]5] ) Education .

Transport Maximum

Non-financial
consumer products
1 ,1 80 Minimum

Electricity

E Oil and gas

Healthcare

Financial
consumer products
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1,470

Amounts in billions of US dollars Source: McKinsey Global Institute



Forecast B2C Sales Growth in
China and the US (2011-2016)

2016 554-8
2015 492 1
2014 441.9

2013 395.3
2012 53 1.8

2011

Amounts in billions of US dollars




2016

2015

2014

2013

2012

2011

(—C‘ﬁf—':ﬁ

Source: Statista






From Deconstruction to Big Data: How
Technology is Reshaping the Corporation

Philip Evans

Evans affirms that we are undergoing a re-acceleration of technological
change despite the global recession and that something sudden and dramatic
is happening. One important aspect of this is how Big Data is reshaping
business, and transforming internal organization and industry architecture.
He goes on to explain that two information technology drivers are reshaping
internal organization: business strategy and the structures of industries. The
first is deconstruction of value chains: the breakup of vertically-integrated
businesses, as standards and interoperability replace managed interfaces.
And the second is polarization of the economies of mass, meaning that in
some activities, economies of scale and experience are evaporating, while
in others they are intensifying. He doesn’t consider Big Data as an isolated
or unique phenomenon, but rather as an example of a wider and deeper
set of trends reshaping the business world. In his article he describes how
the broad logic of deconstruction and polarization of scale can be applied
to the specific case of Big Data and the corporation, and finds that these
apparently contradictory strategies are mutually complementary.




Philip Evans

Boston Consulting Group

Philip Evans is a Senior Partner with the Boston Consulting Group and BCG
Fellow. He founded BCG’s Media and Internet practices.
He was educated at Cambridge University, was a Harkness Fellow at Harvard,

and obtained an MBA from the Harvard Business School. He is a Director

of the Oxford Internet Institute. He is author of many publications, including

“Strategy and the New Economics of Information” which won a McKinsey Prize,
awarded annually for the best contributions to the Harvard Business Review. His
book Blown to Bits: How the New Economics of Information Transforms Strategy
(1999) was a global best-seller.

Key Features for the Company of the Future:

Organize the Business
Along Its Potential

Fault Lines

The most important enablers
of “disruption” are standards
and interoperability, which
break prevailing value chains.
The correct response is

to organize around that
contingency, loosely coupling
successive value-added steps
and defining organizational
units by their distinct
competitive economics.
Increasingly this means
substituting a more functional
organizational structure. This
gives managers a clear line-of-
sight on the threats they face,
and gives senior managers
the option to redraw business
boundaries and make
incursions into the business
models of others.

Devolve Key Activities
to Autonomous
Communities

Within such a loosely-coupled,
functional structure, some
activities emerge as better
done by communities of
autonomous individuals.
These can be users,
independent experts, or
enthusiasts, most frequently
one’s own customers. They
can also be communities
within the corporation

itself: engineers and front-
line staff coming together
autonomously to swarm over
glitches and innovate on
features and interfaces. This
requires a different mode of
management: curatorial rather
than hierarchical, enabling
rather than directing.

Build Shared
Infrastructure

Both within the corporation
and across its boundaries
many functions are scaling
beyond traditional business
unit boundaries, possibly
beyond corporate boundaries.
In particular data and the
distributed commodity
computing performed on
large data sets, become
infrastructure: a resource
shared across the company.
Private and public cloud
computing, and industry-wide
data sets built as commons,
will be essential to new
services in many industries.
With personal data, where
data rights are crucial, this may
require that data repositories
be mandated as trustees to
protect integrity and privacy.




From Deconstruction to Big Data: How
Technology is Reshaping the Corporation

Businesspeople everywhere grasp that something sudden and dramatic is
happening. Here are five salient observations.

— The number of transistors on an integrated circuit still doubles
every two years. Storage density doubles every 13 months. The
amount of data transmittable through an optical fiber doubles every
nine months.

- Broadband internet access in the G-20 is growing from 800 million
(of which 50% mobile) in 2010, to 2.7 billion (of which 80% mobile)
in 2015." The number of cellphones in the world is now equal to the
number of people. 1-2 billion more people in the world have a cell-
phone than have a bank account—or a toilet. Smartphone sales reached
one billion units in 2013 (up 66% over 2012). Smartphones are the
fastest-adopted technology ever.

- Facebook has 1.3 billion active users. 64% visit the site daily (spend-
ing an average of 20 minutes). 4.5 billion “likes” are posted daily.* Half
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a trillion photographs are uploaded to the web each year, and one hun-
dred hours of video to YouTube every minute.

— The number of IP-enabled sensors will exceed 50 billion by 2020.*
RFID tags now cost as little as 5 cents. Estimates vary, but the range of
projections is for the total number of sensors in the world to reach one
to ten frillion between 2017 and 2025.

- 90% of the world’s stock of data was generated in the past two years.’
99% of that is now digitized, and over half IP-enabled, meaning that
technically it can be uploaded and shared over the internet. Half of the
world’s knowledge is potentially a single document.

Most of this is really sudden: a re-acceleration of technological change
that seems to have occurred in the last decade, after the lull of the dot-com
bust, and despite the global recession. It is deeply disorienting: people speak
of “disruptive technologies” meaning change which incumbents—by defini-
tion—cannot deal with. Managers in established companies crave something
more specific than the proposition that they are destined to be “disrupted” by
some kids in Silicon Valley. But with the current pace of change it would be a
rash person who claimed to be able to forecast the fate of specific businesses
or corporations: Apple, for example, has been declared “dead” by commenta-
tors in the press 64 times since April, 1995.¢ At the time of writing it is the
world’s most valuable corporation.

90% of the world’s stock of data was
generated in the past two years. 99% of that
is now digitized, and over half IP-enabled

To cope with this degree of fluidity and uncertainty, the strategist needs to
return to first principles. We cannot assume that traditional bases of competi-
tive advantage will last. We cannot presume that hard-earned “excellence; built
within the current business model, is the right skill-set for the future. We do
not know who our future competitors will be. Indeed the boundaries of the
business and the industry cannot be taken for granted. We need to step back
and rethink the connection between technology and business strategy.

I believe that the general principle is as follows. Two large phenomena,
both driven by information technology, are reshaping internal organization,
business strategy and the structures of industries. The first is deconstruction of
value chains: the break-up of vertically-integrated businesses, as standards and
interoperability replace managed interfaces. And the second is polarization of
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the economies of mass, meaning that in some activities, economies of scale and
experience are evaporating, while in others they are intensifying. “Negative”
polarization, where economies of scale and experience have weakened, leads to
the fragmentation of activities, often to the limiting case of individuals in com-
munities replacing corporations as the principal actors. “Positive” polarization,
where they have strengthened, leads to the concentration of activities, often to
the limiting cases of utilities, co-ops
or monopoly. The combined conse-
quence of these trends is to substitute
“horizontal” organization for “verti-
cal” both within the corporation and

Deconstruction of value
chains and polarization of
the economies of mass

across industries. The transposition of
the industrial matrix.
This does not render the tradi-

are reshaping internal
organization and the
structures of industries

tional corporation obsolete, but it

does often mean that corporations need to redefine their role and reshape
their business definitions. They need to establish collaborative relationships
with communities, especially user communities, where individuals or small
proprietorships are more flexible, better-informed about end-use, or can in-
novate more cheaply. Conversely they need to establish collaborative relations
with other institutions, perhaps competitors, to achieve economies of scale
and experience that would otherwise be inaccessible. On both sides, strategy
becomes a matter of collaboration as well as competition.

Internally corporations need to do much the same thing. Innovation and
small-scale experimentation are best done in loose groups where individuals
and small teams enjoy a high measure of autonomy. Conversely scale- and
experience- sensitive functions need to be centralized across businesses, driving
the overall organization to a more functional structure. The internal architec-
ture of the corporation becomes a set of platforms, each supporting activities
at smaller scale and with faster cycle times. One platform can be stacked on
top of another. And the architecture of an “industry” can be exactly the same,
some companies serving as platforms for others, some serving as platforms for
end-user communities. The pattern is fractal.

These trends are quite general, and account for numerous industry disrup-
tions. But they apply in particular to Big Data.“Big Data” means much more than
vastlylargerdatasetsand exoticsoftware.Itrequires treatingdataasinfrastructure:
centralized,secure, massively-scaled, builtas a general resource not for any specif-
icend-use.Italso requires treating the processes of inference as “super-structure™
iterative, tactical, granular, modular, decentralized. Put the two together in-
ternally and you are replacing product- or market-based organization with a
functional one. Put the two together externally and you have a fundamental
challenge—a disruption—to many traditional business models.
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Thus, Big Data is not an isolated or unique phenomenon: it is an exemplar
of a wider and deeper set of trends reshaping the business world. Achieving
the potential of Big Data is a challenge not only to process and capabilities, but
also to organization and strategy. It is an issue for the CEO.

In this chapter I plan to survey the broad logic of deconstruction and
polarization of scale, and then apply it to the specific case of Big Data. I hope
that by stepping back in this fashion we can see its longer-term strategic and
organizational significance.

Deconstruction

Activities can be vertically integrated for two possible reasons: the technical
need to coordinate a complex or ambiguous interface, and/or the moral
need to align the interests of the two parties, without contracts and lawyers.
Technology weakens both rationales: as economists would put it, technology
lowers transaction costs.

The fundamental technical drivers, of course, are the “Big Exponentials™
the falling costs of computing, storage, and communication. The first-order
consequence is that both parties to a transaction have access to far more (and
more timely) information about each other, and about alternatives. Search,
comparison, benchmarking, qualification, price discovery, negotiation, and
auditing all become orders-of-magnitude cheaper and more comprehensive.
In the context of this explosion in reach, the logic for standards becomes
compelling: simplifying interfaces, setting mutual expectations, promoting
interoperability, and nurturing the network effect. By commoditizing inter-
faces, standards reduce, often eliminate, the need for technical coordination.

The moral argument is a bit less obvious. Information asymmetries inhibit
transactions (“what does the seller know about this used car that I don’t
know?”) Technology generally increases the information symmetry between
transactors. So technology can reduce the economic inefficiencies stemming
from rationally defensive behavior by the less-informed party. When the repair
history of a car can be read from a data socket under the dashboard, buyer and
seller can close a deal with much greater ease.

Further, electronic technologies can put transactors in front of a virtual audi-
ence. The rating systems curated by Amazon, Etsy,and Yelp give each product or
seller a cumulating “reputation” which is a surety for trust. Amazon encourage
customers to rate not just the products, but the raters, awarding stars and
badges to their most frequent and consistently constructive contributors. The
more broadly visible and persistent the reputation, the more an individual
can be trusted to act to preserve it; the higher the trust, the lower the need to
negotiate, monitor, see for oneself, write and enforce a contract. Reciprocity is
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social capital established between two parties: it “hard wires” trust because it
requires the investment of multiple transactions between those parties for the
mutual trust to be established. Reputation, in contrast, is portable within a
community: trust earned in one context can be relied on in another. Reputation

Electronic technologies can
put transactors in front

of a virtual audience. The
rating systems curated by
Amazon, Etsy, and Yelp give
each product or seller a
cumulating “reputation”
which is a surety for trust

“soft wires” trust. Technology enables
a wholesale switch from reciprocity
to reputation, embeds reputation in
data, and allows reputation to scale
beyond the traditional limits of geog-
raphy or institution.

Transaction costs serve as a sort
of “set-up” cost for a transaction. So,
lower transaction costs reduce the
threshold transaction size, making
it possible to execute smaller, more

granular transactions (eBay started
as a mart for Pez dispensers). And this feeds on itself: the smaller the trans-
action, the less the gain from opportunistic acts relative to the reputational
risk of being caught taking advantage of a counterparty. People and companies
have, therefore, stronger reasons to avoid opportunistic behavior; other
people have, therefore, stronger reasons for trusting them. Transactions throw
off data, data sustains trust, trust enables transactions: a virtuous circle.
Visibility lowers transaction costs by another mechanism increasingly
relevant to Big Data: it creates a “negative cost” to transactions, derived from the
value of the information generated as a byproduct: the “data exhaust” As long
as the parties that are the subject of the data are indifferent to its ancillary uses
(an important caveat!), this beneficial offset lowers the net cost of transacting.
When this positive value is sufficiently high, it can warrant providing the
underlying service for free, just to capture the transactional data. This, of course, is
the model of many internet services, notably search and social networking.
Freeness in turn eliminates another tranche of transaction costs that would
otherwise be necessary to maintain accounts, invoice, and collect. (Half the cost
of the phone system, for example, is bzlling.) Whether the transactors are (or
should be) indifferent is a different question. Just as transparency can create trust,
so transparency can require trust: trust in the entity collecting and using the data.
Exactly how this logic plays out varies, of course, from one domain to
another. But the themes are as predictable and recombinant as the ingredients
in a Chinese menu: standards, interoperability, information symmetry, repu-
tation-based trust, “free” all in the context of cheap global connectivity. The
pervasiveness of the Big Exponentials, and their relentless downward pressure
on transaction costs, result in the universal weakening, and frequent melting, of
the informational glue that holds value chains together. This is deconstruction.
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Polarization of Economies of Mass

Businesses in a traditionally structured industry compete on similar, vertically
-integrated value chains comprising a bundle of heterogeneous, roughly
sequential activities: sourcing, machining, assembly, distribution, advertising,
etc. Advantage in one element might well be offset by disadvantage in another.
Many activities exhibit increasing returns to scale and/or experience (which I
lump together as “mass”), but many do not. There might even be activities with
negative returns to mass: where bigger simply means loss of flexibility and more
overhead. This is why, averaged across all the components of the value chain, we
have typically seen only gently increasing returns for a business as a whole.
Therefore, in a maturing industry, multiple competitors could survive, their
profitability positively (but not overwhelmingly) correlated with market share.

But deconstruction, by ungluing different value-chain steps and allowing
them to evolve independently, undermines the “averaged” pattern of gently posi-
tive returns to mass. Instead, each step evolves according to its own laws.

Where economies of mass are negative the activity will fragment, perhaps
into a population of small proprietorships,such as the developer and producer
communities that flourish on such platforms as iOS, Alibaba, and Valve. In
the limiting case, autonomous individuals come together in communities
for the purpose of “peer production” of informa-
tion goods. Users of the good or service are often i
thosegmost motivated an(z;;best positioned to make Deconstruction,
improvements for their own purposes, and if the )
contribution in question is information, sharing value-chain steps
their improvements is costless to the sharer. gnd allowing them to
Contributions can be in such small increments
that non-financial motivations—whether fun,
altruism, reputation, or applause—can suffice. Undermines the
Maybe it is merely because people are willing to  “gyeraged” pattern
donate their labor,maybe because tasks can now be "

. ) : of gently positive
cost-effectively broken down into smaller pieces,
maybe because hierarchical management in some Feturns to mass
circumstances is merely overhead, maybe because
there is some ineffable and emergent phenomenon of collective intelligence:
1t works. Hence Wikipedia, hence Linux, hence the body of reader reviews on
Amazon: coherent intellectual edifices built from thousands of autonomous
and unpaid contributions.

What is new here is not the possibility of productive communities (they
are, after all, a tribal mode of coordination that antedates both markets and
hierarchical organization), but rather the new ability of communities to scale.

by ungluing different

evolve independently,
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With scale comes complexity, emergent structure, and the gravitational pull
of the network effect. For certain kinds of production, globally scaled commu-
nities not only get stuff done, but are economically advantaged over traditional
corporate hierarchies and markets in doing so.

Where economies of mass are strongly positive, the reverse logic applies:
the activity concentrates and may indeed become a monopoly. Sometimes the
economies of scale were always present but locked inaccessibly within the value
chains of competing corporations. Sometimes, as with fiber optic networks,
genomic science, cloud computing—and of course Big Data—the scale econo-
mies have emerged in consequence of new technologies.

Deconstructing Data

So how does this logic affect “data” The short answer is that digitization—
which is largely complete—permits deconstruction, and we are now entering
the era of polarization. Economies of mass—both scale and experience—are
polarizing in favor of the very large: that is “Big Data? But they are also polar-
izing in favor of the very small, as teams and individuals become the vehicles
to extract “Big Insight?

Data was the by-product of other activities. It was analog and short-lived:
generated and consumed on the spot, or passed along value chains like (indeed
as) kanban tickets on a Toyota assembly line. Most often it was then discarded,
or if retained, filtered and formatted in rigid schemas such as accounting, for
narrow and predetermined purposes.

Data, like all information, has a fixed cost of creation or collection, so
even prior to digitization it was amenable to economies of scale through
the amortization of that fixed cost. And the logic of statistical inference
has always dictated that larger data sets yield superior insight, whether
in the number of patterns or discriminations that can be inferred at a given
level of confidence, or in the confidence with which a given conclusion can
be drawn. But until recently these scale and experience economies have
not predominated because of constraints in collection, storage, transmis-
sion, processing, and analytical technique. We worked with smaller datasets
because we could not cost-effectively gather all the data, array it, and do
the sums. Scale and experience economies inherent in data were locked
inside processes, places, and value chains.

But digitization drove the cost of data replication to zero, communication
drove the span of replication to the universe, and the cost of storage is falling
by a factor of a thousand each decade. The “Internet of Things” is how we now
gather data, ubiquitous mobility is one of many ways we both produce, transfer,
and consume it, and the cloud is the architecture of storage and computation.
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Economies of “mass” are extended: scale economies from exploiting the flows
of data, and experience economies from exploiting the cumulating data stocks.

“Data wants to be Big? Finally, technology makes that possible.

Consequently, minimum efficient scale for data and the facilities that
house it is growing, first beyond the reach of individual business units within
the corporation, and ultimately in many cases beyond the corporation itself.
Hence cloud computing and remote data centers: first within the corporations,
then outsourced to providers such as Amazon enjoying even greater economies
of scale. As data hyperscales, it becomes rational to treat it as infrastructure:
general in purpose, capital-intensive, supporting multiple activities. It becomes
long-lived, as much a stock as a flow.

But the collection of data, in itself, is of very limited value. The valuable
thing is the nsight that can be derived from the data. “Big Insight” requires
that the analytical process scale along with the Big Data that it uses. Since the
complexity of analysis is often far more than proportional to the number of
data points employed, our ability to do analysis on very large data sets is not
guaranteed by the progress of the Big Exponentials. A Cray supercomputer
running traditional analytical methods at staggering speed is not the solution
to the problem of analyzing immense data sets: beyond a certain throughput
the machine simply melts. Instead statisticians and computer scientists have
developed two new strategies to enable the scaling of insight.

The first is iteration: instead of striving for a formal and complete solution
to an analytical problem, they construct computationally simpler algorithms
that guess at the answer with progressively increasing accuracy. Any esti-
mate, indeed the truth-value of any data point, is merely interim, subject to
emendation or correction as new data points are collected. In essence, infer-
ence becomes a “Bayesian” process of revising probability estimates as new
information is incorporated. And inference becomes a process rather than an
act: instead of solving the problem once, the solution is approximated and
re-approximated continuously.

Statisticians and computer scientists have
developed two new strategies to enable the scaling
of insight. The first strategy is iteration and the
second is decomposition

The second strategy is decomposition: solving a large problem by breaking
it into many small pieces that can be computed in parallel. This is a rapidly
developing branch of statistics: finding new ways to solve iz parallel problems
that traditionally have been solved sequentially. Such solutions can be calcu-
lated, not with a supercomputer, but with racks of cheap, low-performance
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commodity servers. So data centers, with hundreds of thousands of such
servers, become repositories not just of Big Data but also of computing Big
Insight. Instead of the data going to the query, the query must go to the data.

Together, iteration and decomposition allow insight to scale. The “poster

child” example of Big Insight is Google Search. The underlying problem is to
calculate the “centrality” of each page of the World

Together, iteration Wide Web, as defined by the number of other
and decomposition  pages pointing to it, but weighting each pointing

L page by its own centrality score. Mathematically

allow insight to this is the calculation of something called “eigen-
scale. The “poster vector centrality a trivial piece of linear algebra.
child” example The problem is that the number of arithmetical
. . . operations required to solve it is proportional to
of Big Insight is the cube of the size of the World Wide Web: with
Google Search four and a half billion web pages, it cannot be
done. Larry Page’s inspiration was to develop an
algorithm that approximated the solution to this problem well enough for
practical purposes. That is PageRank. To implement the algorithm Google
runs a crawler: software that searches the internet continuously for new web
pages and links. The content of the web pages and their locations are continu-
ously re-indexed and stored in literally millions of servers: each server might
contain, for example, a list of the addresses and PageRanks of every web page
that contains a given word. When you or I perform a Google search, the
heavy work is done by an instance of a program called Map/Reduce, which
decomposes our query into its constituent words, sends those queries to the
relevant index servers and then reassembles the results to sort the pages most
likely to satisfy our search. The Map/Reduce program does not need to know
where a specific index resides: instead there is a “virtualization” layer of soft-
ware, called Big Table, which stands between the Map/Reduce programs and
the index servers. Big Table adds and backs up servers, reassigns data among
servers, and works around machines that fail, all without the Map/Reduce
software needing to know.

Three principles: data-as-infrastructure, iteration and decomposition. In
Google Search they work together to solve problems unsolvable by conven-
tional methods, and do so at global scale. And in a quarter of a second. This
may seem alien and exotic, but it is merely a pure case of three principles that
apply in every corporate environment.

Google Search has an important complementary consequence: it removes
traditional economies of scale and experience from the process of searching. The
searcher does not need to be a professional librarian and does not need to be
located in a research institution. All the searcher needs is an internet connection
and a browser. So what was a profession, or at least a serious time commitment,
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becomes a casual activity available to all. Within Google’s own architecture the
same thing is true: at low cost, Google can add new algorithms such as Spellcheck
and Google Translate that sit on top of Big Table and tap into precisely the same
data and computational infrastructure. Small and self-directing teams of engineers
can experiment with new products and services, relying on the index servers and
Big Table to do all the scale-intensive heavy lifting.

Google expose this architecture to outsiders. They have published about
seventy APIs (Application Programming Interfaces) to make Google resources
freely available to anybody with a website and simple programming skills.
That is how your local restaurant uses a widget from Google Maps to
provide driving directions on its web page. In all, some 12,000 APIs have
been published by various companies. There is a cottage industry that has
produced some 6,000 so-called “mashups” by combining these APIs to create
new, small-scale services. These services may be small businesses, they may be
hobbies, they may be fads, but it does not matter: precisely because the required
resource commitment is so small, the cost of experimentation and the cost of
failure have plummeted. The Very Small flourishes on top of the Very Large.

This is how Big Data emerges, not just as a new set of techniques, but as
a new architecture for businesses and for industries. Interoperable interfaces
such as APIs and Big Table allow different functions to evolve in accordance
with their separate economics: they “deconstruct” the traditional value chain of
linear inference. Once these interfaces are in place,
scale-intensive assets (most notably data and data The Very Small
centers) and scale-intensive activities (most notably .
large, decomposed computations) can be central- flourishes on top
ized and managed for efficiency, capacity utilization, Of the Very Large.
security and reliability. Indeed the performance of This is how Big
scale-intensive analytics can (and increasingly, must)
be co-located with the data in the data centers. But Data emerges, as
conversely, tinkering with algorithms, the combina- @ new architecture
tion and recombination of different information for businesses and
resources to meet specific needs, and experimental
inquiry, are all drained of their scale-intensity: any-
body can do it anywhere. The cost of trial-and-error,
replication, and redundancy become negligible. The overall “ecosystem” thus
exploits the symbiosis between these two kinds of activities: infrastructure
managed for efficiency, and communities self-organizing for innovation,
customization and adaptability. The classic trade-off between efliciency and
innovation is radically finessed.

So communities, cottage industries, amateurs, selforganizing teams,
hobbyists and moonlighters, flourishing on immense platforms provided by
the likes of Google, can now compete against the professionals in traditional

industries
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organizations. The typical corporation is thus challenged on two fronts: by
swarms of individuals and small groups which can innovate, adapt, and experi-
ment at lower cost, and simultaneously by organizations which have a scale
and experience level beyond its grasp. The typical corporation may simultane-
ously be too big and too small.

Too Big: Tapping the Power of Communities

Companies can address the problem of being too big, slow, and cumber-
some by exposing their data to the energies and imaginations of external
communities. That is what Google do with their web APIs, and Amazon with
their customer reviews. (And those companies are no slouches!) This is risky:
intellectual property may be compromised, and privacy must be protected.
Retailers like Amazon risk specific sales from publishing negative reviews,
outweighed, they hope, by the greater trust and credibility of the store overall.

One way to tap the energy of communities is through contests. In 2006
Netflix launched a contest to improve its movie recommendation engine. They
released an immense, anonymized data set of how some half million customers
had rated some 20,000 movies. Netflix promised a grand prize of $1 million
to whoever could first improve on their in-house recommendation algorithm
by 10%. Intermediate prizes were offered for the best algorithm to date, condi-
tional on partial release of the solution to other contestants to stimulate further
innovation. Netflix thus cleverly set up a rich environment for both competi-
tion and collaboration. Over three years teams competed, and won intermediate
prizes, but to win the grand prize, they were motivated to pool their insights. The
winning algorithm, developed by a composite team, improved the predictive
accuracy by 10.09%. A phenomenally cheap piece of R&D for Netflix, a
common “Big Data” set as infrastructure, and hacker teams fluidly competing
and collaborating. An alliance of the very large and the very small.

More recently Orange, the French telecommunications company, released
a data set of mobile phone usage in Ivory Coast, where the company is the sole
local carrier. The data recorded the usage patterns of some 50,000 randomly
selected individuals over a five-month period, deeply anonymized. It showed
how cellphone users moved from place to place, and who (by location) spoke
to whom. The idea was to allow researchers simply to see what they could find
with such an unusually rich data set. One of the most interesting projects was
an analysis by some researchers with IBM” of travel patterns in Abidjan, the
largest city. They used the cellphone data to understand where people origi-
nated and ended their daily commutes. This enabled them to re-optimize the
bus routes in the city, potentially cutting the average commuting time by 10%
without adding any buses. Another powerful application could be in public
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health, where patterns of physical mobility predict the spread of epidemics,
and patterns of communication can be tapped in propaganda campaigns to
help combat disease. This promises a revolution in public health.

In all probability, Orange alone could never have identified these questions,
still less solved them: they are a phone company. But the value of the data is
bigger than the industry in which it originated, and by opening the data to
investigation by all-comers, Orange is pioneering a new way of thinking about
their business. Perhaps at some point in the future, phone companies will give
away telephony and make their profits from the data: it sounds far-fetched, but
so did free research services before the advent of Google. Orange are right to
experiment: in the world of Big Data, the insights that the data will yield are
unlikely to be knowable before the fact, still less will they be most apparent
to the institution that happens to put the data together.

Too Small: Building Data Infrastructure

Big Data scales beyond the confines of the traditional business model in the
operation of physical facilities; so companies are outsourcing data processing tasks
to the providers of “cloud computing” Cloud providers such as Amazon Web
Services enjoy economies of mass relative to their customers. Most departmental
servers running one or two applications in the corporate environment achieve
only 10-15% utilization, because of the need to provision capacity to accommo-
date the occasional peaks. Amazon can achieve higher utilization by exploiting the
Law of Large Numbers: as long as demand fluctuations are somewhat indepen-
dent, their sum is proportionately less volatile. Thus Netflix can efficiently serve its
movies from Amazon facilities because its peak times—evenings—are out-of-sync
with the peak times for many of Amazon’s other corporate customers: work hours.
Equally important, managing such facilities is a specialized skill: an increasingly
sophisticated “core competence” that typical corporations may lack. Specialists
can manage uptime, back-up, disaster recovery, upgrades, and patches with greater
sophistication than can most end-users. They can respond faster to security
threats. The cloud provider thus focuses on the classic virtues of general-purpose
infrastructure: reliability, ubiquity and efficiency. Customers save money, but more
important, gain flexibility. They can mobilize resources, scale up processes, even
deploy entire new businesses, in a matter of hours instead of weeks. Flexibility
and cheap adaptation are enabled by breaking a traditional value chain into its
components and managing the scale-sensitive pieces in a separate organization.

But this story is not confined to facilities: the same logic applies to the
data itself. Since Big Data opens the possibility of much larger data sets
and far more sophisticated analytics, this can open new opportunities for
competitive advantage.
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In 1994 Tesco, the UK grocery retailer, piloted a new loyalty card called
Clubcard. They hired a husband-and-wife team, Clive Humby and Edwina Dunn,
both mathematicians, to do something revolutionary: understand customer
behavior using what we would now call “Big Data” Clubcard gave Tesco granular
transaction data, by SKU, checkout location, customer, and shopping trip.
Dunn and Humby mapped the Tesco product range across about fifty abstract
dimensions: size, price-point, color, sweet-salty, and so forth. They then looked at
the baskets of goods that families purchased to establish correlations among these
dimensions. Purchase of “marker products” revealed households’ previously
invisible segmentation variables such as budget consciousness, status anxiety, and
vegetarianism. Plus segmentation variables that nobody could explain, and nobody
needed to explain: in the world of Big Data correlation suffices. Tesco then used these
correlations to identify non-obvious customer predilections, to identify product
pairs that are variously substitutes or complements,and to promote across categories.

The results were spectacular. Redemption rates on promotional coupons
reached 20% (compared with 1% for the industry at large).® Tesco saved about
$350 million by targeting promotions more efficiently. And, propelled largely
by Clubcard, Tesco overtook Sainsbury’s to become the leading grocer in the
United Kingdom.

Big Data scales beyond the confines of the traditional
business model in the operation of physical facilities;

SO companies are outsourcing data processing tasks
to the providers of “cloud computing”

For some years, rival Sainsbury’s struggled to find a response. Tesco’s lead in
scale and cumulative experience appeared insurmountable. Sainsbury’s even-
tual and bold move was to outflank Tesco by opening Nectar, their new loyalty
card, to other retailers. Nectar was launched in conjunction with department
store Debenhams, oil giant BP, and credit card company Barclaycard, and
managed by a neutral party, a company called Loyalty Management Group.
Others have joined since. Nectar users get points to spend at more retail
outlets, and Nectar gains both scale and scope in its user data. Sufficient
scope might compensate for the initial disadvantage in scale and experience.
But note the critical principle: in the era of Big Data economies of mass can
extend beyond the boundaries of the traditional business definition; and so
value and advantage can be created in new institutions that pool the data.

The same logic is likely to play out on a much larger scale in genomic
medicine. Big Data techniques will be used to see fine-grained patterns among
individuals’ genomic data, medical history, symptoms, protocols, outcomes,
real-time data from bodily sensors, and ambient data from the environment.
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Medicine will advance by decoding immense, linked, cheap, noisy data sets, instead
of the small, siloed, expensive, clean, and proprietary data sets generated by hospital
records, clinical trials, and laboratory experiments. By accessing such databases,

practitioners and even patients can be-

In the era of Big Data

economies of mass can extend

beyond the boundaries of the
traditional business definition;
value and advantage can be
created in new institutions
that pool the data

come researchers, and evidence-based
best-practice can be faster diffused
across medical communities.

But an awkward question arises:
how can such data be melded when
providers, insurers, device companies,
pharma companies, Google, patients,
and governments not only possess dif
ferent pieces of the data elephant but

guard them jealously and compete on
their information advantage? Where pooled data makes sense, how are privacy
and patient rights going to be protected? Technology alone cannot solve these
problems. The answer—the only possible answer—is architecture. We will
need an infrastructure of trusted, neutral data repositories.

These shifts are already happening. Nonprofit organizations are position-
ing themselves as platforms for the anonymization, curation, and protection of
genomic databases. The Million Person Genome Project is up and running, in
Beijing. Registries, run by universities and medical associations, are emerging
as living repositories for sharing data on evidence-based medicine. New anony-
mization and encryption technologies reconcile the scientific imperative to share
with the personal right to privacy. Building a shared data infrastructure will be one
of the signal strategic challenges of the next decade for the healthcare industry and
for policymakers.

The Manager’s Agenda

It goes without saying that the most immediate agenda with respect to Big Data
is operational. People responsible for market research, process engineering,
pricing, risk, logistics, and other complex functions need to master an
entirely new set of statistical techniques. Highly numerate analysts trained
as recently as ten years ago are waking to the discovery that their skills are
obsolete. IT departments need to master data processing on an entirely dif-
ferent scale, and frequently in real time rather than offline batch processing.
Non-specialist managers need to understand enough about the possibilities
and pitfalls of Big Data to translate its output into practical business benefits.
Data visualization is emerging as a critical interface between the specialist
and the non-specialist. But every company, eventually, will get there: like the
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transition from paper spreadsheets to Excel, the new capabilities will simply be
“table stakes,” not a source of sustainable competitive advantage.

The bigger issue is the potential for Big Data to “disrupt,” both as a threat
and an opportunity. Deconstruction and polarization of economies of
mass are the two key vectors of attack. Deconstruction allows an insurgent to
pick off a vulnerable sliver of another company’s value chain,even in apparently
unrelated businesses. “Negative” polarization of economies of mass allows
small companies, maybe even communities of unpaid individuals, to swarm
over a task in ways that corporations cannot easily replicate. “Positive” polar-
ization of economies of mass allows corporations with really large data sets to
force their way into new businesses, often giving away the product or service
just to access even more data. In an alliance of the big with the small, these
corporations often expose some of their data to communities, thus attacking
the traditional business model from both sides.

In response, the incumbent corporation has to do precisely these things
to itself. It needs to deconstruct its own value chains, open some of its own
resources to the energies of communities, and, by one means or another,
push some of its resources over a much higher threshold of critical
mass. This is true whether the purpose is attack or defense. It may require
redrawing business boundaries and redefining relations with customers
and suppliers. It may require outsourcing functions previously regarded as
“core? In some functions it will require a radical decentralization or devolu-
tion of authority, perhaps beyond the corporate boundary. In others it will
require a radical centralization of resources. The key
point—indeed the key corollary of deconstruction Big Data impels
and polarization—is that these apparently contra- corporations
dictory strategies are mutually complementary.

As Big Data reshapes business, it will transform
two fundamental aspects: internal organization, databases in

and indus’try .architectljlre. ' . order to achieve
Organizationally, Big Data impels corporations .
to consolidate databases in order to achieve internal internal economies

economies of mass. They need to establish a “single Oof mass

point of truth” in real time. This can be an immense

challenge, because information on the same customer can be locked in different
product lines and different channels. Most corporations cannot connect their
online and offline data seamlessly. Rebuilding legacy databases from scratch is
infeasible, so managers need to craft a migration path by which investments in a
new, more functional architecture can pay for themselves as they are implement-
ed. The legacy data warehouse needs to be shut down, but in stages. The financial
case for doing this can appear unimpressive, but it must be evaluated strategi-
cally. Otherwise, a new entrant, with no legacy, will enjoy an immense advantage.

to consolidate
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Conversely the analytical skills to query that integrated database, to find those
“big insights’ need ultimately to be decentralized into the business units. That
will take time, since today those skills are in very short supply, and must be
rationed. Corporations need to develop explicit plans to manage this evolution.

The implications of Big Data for industry architecture are all about
tapping the superior capabilities of other players. It may require outsourcing
innovation to small contributors, especially customers, by exposing APIs and
proprietary databases. It may require outsourcing processing and facilities
management to a cloud provider that enjoys superior economies of scale and
experience. It might involve investing in data partnerships to achieve critical
mass collectively that would be infeasible severally. In every case the definition
of the business is being changed to accommodate the evolution of competitive
advantage beyond the bounds of the traditional business model.

There is one final issue that is really beyond the scope of this chapter, but
whose importance cannot be over-emphasized: data rights. It is profoundly
ambiguous in most business contexts who “owns” personal data and what
rights they have to use it. In principle there is a contract between the data
subject and the data user that governs this question. But in practice it is pretty
meaningless: data subjects do not read the contracts, have little choice but to
sign, and do not know how their data is actually being used. If the terms of
data exchange were tightened, as some policymakers have proposed, then the
properly open-ended nature of Big Data exploration would be stymied. It is
unlikely that these legal and perceptual ambiguities will be cleanly resolved
in the next few years. In the interim, corporate (and governmental) use of
personal data will depend critically on the context in which the data is gathered
and used, and on the degree of trust enjoyed by the data-using organiza-
tion. Establishing that context, and building that trust, will be fundamental
challenges. Ultimately the legitimacy with which corporations use their data,
in the eyes of their customers and the eyes of society, will constrain the rate at
which the Big Data revolution transforms our world.
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Big Data and the Future of Business

Kenneth Cukier

Cukier makes the point that no area of human endeavour or industrial
sector will be immune from the complete shakeup that Big Data is about
to bring, as it transforms society, politics, and business. As he says neatly
“More isn’t just more. More is new. More is better. More is different.”

Although there are still limitations (usually based on privacy issues) on
what one can get and do with data, most of our assumptions about the
cost of collecting and the difficulty of processing data need to be com-
pletely overturned.

He sees this new world of data impacting on two main areas of public
policy and regulation:

- Employment: we can expect a wave of structural unemployment to
spring from the technology in the medium term.

— Privacy, as collecting data happens invisibly and passively, as a by-
product of another service.

Cukier envisions Big Data changing business, and business changing
society. He hopes that the benefits outweigh the drawbacks, but remains
ultimately cautious as he sees society as not very proficient at handling all
the data that we can already collect.
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Key Features for the Company of the Future:

Harness Big Data or
“Moonshot” Innovations
Companies typically look for a
10% improvement. But this is
only a “sustaining innovation”
— learning from data to do
the same thing that is already
done, only marginally better.
Over time, this approach
distracts from the chances of
major breakthroughs. Clever
companies of the future will
constantly be on the lookout
to use Big Data to attain

the “moonshot”: disruptive
innovations that create
radically novel products and
new markets. These do not
improve what already exists,
but open up ways to do
things in entirely new ways.

Use Big Data for “Small
Wins” That Scale Up
Alongside the “moonshot”
is its contrary: data used to
identify tiny improvements
that on their own are
insignificant, but when
combined together, add

up to an outsized gain in
performance. In the past,

it wasn’t worthwhile for a
company to go after such
“small wins.” But as the cost
of handling data falls and

it is easy to operationalize
what is learned, the ability
to find and put into practice
these “small wins” becomes
feasible. It will be the
backbone of how companies
of the future compete.

Embrace Data Alongside
Values and Intuition
Successful companies of
the future will learn from Big
Data and accept its findings
as a check on managers’
cognitive limitations, biases
and the like. But at the
same time, the firms cannot
blindly accept its answers,
but integrate Big Data into
human values of justice,
decency and common
sense. People must remain
masters of the technology,
not its servants, for the data
is always just a simulacrum
of reality, not the real

thing. Companies of the
future must embrace data
alongside a healthy respect
for its limitations.




Big Data and the Future of Business

Part I: More

The basis of commercial enterprise is information. Indeed, some of the
earliest forms of writing and accounting come from Sumerian merchants
around 8,000 BC, who used small clay beads to denote goods for trade and
later kept written records of transactions. So when we look at the role of
data today, it is easy to say that not much has changed. We may collect, store
and use more information—but the nature of data and its importance isn’t
much different. In this view, Big Data is just a fancy term to describe how
society can harness more data than ever, but it doesn’t alter the timeless
fundamentals of commerce from antiquity to today.

This view, however, would be terribly wrong. For lots of areas of life, when
one changes the amount, one changes the form. For example, no one would
suggest that because symbols had been pressed into clay tablets, and then
words formed and written with ink on scrolls, that the printing press wasn’t
a major revolution when it was developed around 1450. Yes, there had been
words and books before, and yes there were now more words and more books.
But it wasn’t the same. More wasn’t just more: more was different.
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The effects of the printing press were the dramatic increase in written
materials and the decline in cost of producing them. It was so monumental
that the era of “more words” was responsible for sweeping changes. It
diluted the authority of the church and the power of monarchies; it gave rise
to mass literacy, democracy, capitalism, and a society based on knowledge
as an ingredient of labor, rather than just muscle.

Today, the notion of written material—“the book”—changes again, when
we see digital tablet computers like the iPad that can store all the books in
a major university library in a single

device. And it can search it, index it,
and allow portions to be easily cop-
ied and shared instantaneously. Here
too, more isn’t just more. More is
new. More is better. More is different.

We have more
information than ever.
The change in scale
leads to a change in

So much for words. Now, think of
communications. Society was able to
send messages long distancesin the
past. Carrier pigeons were used in
ancient Rome. To communicate with
his officers, Genghis Khan created relay posts for carrier pigeons throughout
Asia and parts of Eastern Europe. In business, in the 1800s the Rothschild
banking family sent their messages by pigeon, as did the market news
service Reuters.

But at the dawn of the telegraph, no one could possibly claim that the wires
and electric pulses were just an improved version of carrier pigeons. More was
different. And then with the telephone: the greater communications, lower
cost, and increased ease weren’t just more of the same. Likewise, radio. Today,
the internet is so fundamentally different than carrier pigeons that it seems
ludicrous to compare the two. But that just underscores the degree to which
more isn’t just more; more is new, better, and different.

Like words and communications, so too data. We have more information
than ever. But its importance is not that we can do more of what we already
do, or know more about what we already examine. Rather, the change in scale
leads to a change in state. The quantitative shift leads to a qualitative shift.
By having more data, we can fundamentally do new things—things that we
couldn’t achieve when we only had lesser amounts.

In fact, we are just at the outset of learning what those things are, since
we have always self-censored our imagination about what is possible with
data. We did this, unawares, because we could never contemplate the
notion of having so much of it around, since we had no idea it would
become so easy and inexpensive to collect, store, process, and share. On
what basis could we have extrapolated to divine this?

state. The quantitative
shift leads to a
qualitative shift
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The wisest man with an abacus probably could never imagine the
mechanical calculator with dials into the billions. The savant working those
dials probably could scarcely imagine the electronic computer. And even once
the transistor was invented several years after the first computers, it would
have been hard for all but the most visionary engineer to fathom the pace
of Moore’s Law. As a principle of the digital age, it states that the number of
transistors on a chip doubles about every two years, which has meant exponen-
tial reductions in cost and increases in power over time.

These changes in the degree to which society can collect and interact with
information have had profound effects on how we understood the economy.
The very idea of an economy is a relatively recent concept. When the classical
economists emerged in Britain in the mid 1700s, their discipline was called
political philosophy; the term economics only emerged later. Its veritable
founding father, Adam Smith, was a moral philosopher whose major work
before The Wealth of Nations was The Theory of Moral Sentiments.

It is easy to read passages from the classical economists and be led to
appreciate the degree to which they were living in an observational and prose-
laden world, where commercial affairs were described with the majesty of
words rather than the nakedness of numbers—a world of ideas mostly free
of data. But this would be incorrect. In fact, Smith’s Wealth of Nations is teaming
with page after page of wheat yields. The earliest thinkers on the economy in
the 1700s relied on data significantly to form their ideas.

Yet when it came time to define the factors of production, they identified
three: land, labor, and capital. They did not include “information” as a distinct
component, even if Smith and others wrote eloquently on how markets rely
on information. It is easy to understand why they excluded it. At the time,
it was so blindly hard to collect, store and use information that the idea it
could be a raw material of business in and of itself would have sounded

preposterous. After all, the data would have had to

These changes in be recorded by a person with a feathery quill pen

the degree to which " stiff parchment. It was expensive and cumber-

. some to handle and use information. Note that at

society can collect this time, even basic statistics had yet to be invent-

information have had ed. So even if one had the data, there wasn’t much
profound effects on one cou.ld do withtit. o ‘

Obviously, the situation is totally different today.
how we understood o course there are still limitations on what one can
the economy get and do with data. But most of our assumptions

about the cost of collecting and the difficulty of
processing data need to be completely overturned. We still live with a “scarcity”
mindset, like old people who hurry to the phone and keep the conversation
short because a relative is calling “long distance”—a legacy behavior from the
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days of expensive phone calls before market liberalization and new technolo-
gies would change the cost of telecoms forever.

And our institutions are still founded on the idea of information scarcity and
high cost. Our airplane flight recorders maintain only a tiny amount of data, just
several hours’ worth of sparse mechanical and cockpit information—a legacy of
the era in which they were designed. The recovery signal is weak and the battery is
short, about 30 days. The world is now on track to fix these things after the tragedy
of Malaysia Airlines flight MH370 that went missing in March 2014.

Yet the “black box” approach could help society in numerous ways: for
instance, installing them on police vehicles and onto officers would help courts
settle charges of police aggression versus the legitimate use of force. But only
few places use them. Likewise, black boxes could enter operating rooms to
help surgeons learn from mistakes, help patients harmed by negligence receive
fair compensation, or prove that doctors performed flawlessly.

Yet doctors fear that it will open the door to a tsunami of malpractice suits,
so have resisted their introduction. And neither the police nor doctors are
wrong to hold their quasi anti-data views: it takes time for society to come to
terms with how to accept and integrate a new technology and to develop the
new culture that it requires. We are only just now getting comfortable with
computers a half-century after their mainstream introduction.

In this regard, the experience of social media is instructive. In the critically
acclaimed book Delete: The Virtue of Forgetting in the Digital Age,' Viktor
Mayer-Schonberger of Oxford University (and my co-author of two books on Big
Data) relates horrendous anecdotes of people denied jobs because of things like a
photo of revelry that appeared years earlier on the job candidate’s Facebook page.
It highlighted the degree to which hiring managers hadn’t recalibrated their prac-
tices for a world in which our past is ever-present online, and one’s juvenile antics
need to be “discounted” in a way that they never needed to before.

It will take a while for society to change
practices and attitudes to find a reasonable
way to bring the technology into our lives
and institutions and our values

Likewise, in the Big Data world, many things will be passively recorded just
because they exist or they happen. It will take a while for society to figure out
how to manage this, and change practices and attitudes to find a reasonable
way to bring the technology into our lives and institutions and our values.

Importantly, this tension—between what the technology is capable of and
our attitudes and rules in which it exists—marks one of the main frictions
the American political establishment has had to grapple with regarding the
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Snowden disclosures on mass surveillance by America’s National Security
Agency. The inherent tension is this: the law was designed for an era when
collecting and analyzing data was hard and costly, so embodies those pre-
sumptions. Once the same practices became easy and cheap, such as reviewing
telephone metadata, activities that might have been considered impossible or
at least exceptionally rare in the 1970s when the laws were codified could be
considered commonplace in June 2013 when they were made public.

From the view of privacy advocates, the NSA mass surveillance activities
were never authorized in law. From the NSA’s point of view, the programs were
just scaled-up versions of what the law does indeed allow. Shouldn’t a security
agency avail itself of the same modern tools that its adversaries are using to
harm it?, goes the reasoning. The critics retort: get legal approval then, if you
want those powers and believe the public will accept a dragnet.

Sadly, the American political system has yet to have a responsible and
mature debate on these matters in order to find common ground. Although
none of this analysis exonerates any activities, it perhaps takes a step forward in
explaining them. Here again, we turn back the central motif of Big Data. More
isn’t just more. More is new. More is better. More is different.

No area of human endeavor or industrial sector will be immune from the
incredible shakeup that is about to happen as Big Data ploughs through society,
politics, and business. Man shapes his tools. And his tools shape him.

Part lI: Different

The basis of commercial enterprise is information. That has not changed. Thus was
it for Sumerian merchants many millennia ago, and so was it a mere century ago
when Frederick Taylor performed his time-motion studies in American businesses.

Naysayers may feel that today’s talk of Big Data is just a continuation of the
past, but they are as wrong as if they were to claim that a tablet computer isn’t
fundamentally different from a stone tablet, or the web is just a continuation
of the carrier pigeon, or an abacus similar to a supercomputer. It wouldn’t be
100% wrong, but it would still be so preponderantly wrong as to be un-useful
and a distraction.

The point of Big Data is that we can do novel things. One of the most
promising ways the data is being put to use is in an area called “machine learn-
ing” It is a branch of artificial intelligence, which is a branch of computer
science—but with a healthy dose of math. The idea, simply, is to throw a lot
of data at a computer and have it identify patterns that humans wouldn’t
see, or make decisions based on probabilities at a scale that humans can do
well but machines couldn’t until now, or perhaps someday at a scale that
humans can never attain. It’s basically a way of getting a computer to do things
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not by explicitly teaching it what to do, but having the machine figure things
out for itself based on massive quantities of information.

Its origins are fairly recent. Though it was initially conceived in the 1950s,
the technique didn’t work very well for real-world applications. So people
thought it was a failure. But an intellectual and technical revolution has taken
place in just the past decade, as researchers have come up with lots of prom-
ising achievements using the technique. What had been missing before was
that there wasn’t enough data. Now that there is, the method works. Today,
machine learning is the basis of everything from search engines, online
product recommendations, computer language translation, and voice recogni-
tion, among many other things.

To understand what machine learning is, it is useful to appreciate how
it came to be. In the 1950s a computer programmer at IBM named Arthur
Samuel programmed a computer to play the board game checkers. But the
game wouldn’t be much fun. He’d win, because the machine only knew what a
legal move was. Arthur Samuel knew strategy. So he wrote a clever subprogram
that, at every move, scored the probability that a given board configuration
would lead to a winning game versus a losing game.

Again, a match between man and machine wouldn’t be very good—the
system was too embryonic. But then Samuel left the machine to play itself. By
playing itself, it was collecting more data. By collecting more data, it improved
the accuracy of its predictions. Then Arthur Samuel played the computer, and
lost. And lost. Man had created a machine that exceeded his own ability in the
task that he had taught it.

So how do we have self-driving cars? Is the software industry any better at
enshrining all the rules of the road into code? No. More computer memory?
No. Faster processors? No. Smarter algorithms? No. Cheaper chips? No. All
these things helped. But what really ushered in the innovation is that techies
have changed the nature of the problem.

It’s been turned into a data problem: instead of trying to teach the car
how to drive—which is hard to do; the world is a complex place—the
vehicle collects all the data around it, and tries to figure it out. It figures out
that there is a traffic light; that the traffic light is red and not green; that this
means the car must come to a stop. The vehicle might make a thousand pre-
dictions a second. The result is that it can drive itself. More data hasn’t meant
just more. More data produced different.

The idea of machine learning has led to some spooky findings that seem to
challenge the primacy of human beings as the fount of understanding in the
world. In a study in 2011, researchers at Stanford University? fed a machine-
learning algorithm thousands of samples of cancerous breast cells and the
patients’ survival rates, and asked the computer to identify the telltale signs
that best predict that a given biopsy will be severely cancerous.
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And sure enough, the computer was able to come back with eleven traits
that best predict that a biopsy of breast cells is highly cancerous. The nub? The
medical literature only knew of eight of them. Three of the traits were ones that
pathologists didn’t know to look for.

Again, the researchers didn’t tell the computer what to analyze. They sim-
ply gave the computer the cell samples, their general characteristics, and data
on patient survival rates. (This one lived for another fifteen years; this one died
eleven months later.) The computer found the obvious things. But it also spot-
tedthe nonobvious things: disease signatures that people didn’t see, because
it was naked to the human eye. But it was spotted by an algorithm. Machine
learning works because the computer is fed lots of data—more information
than any human being could digest in a lifetime, or instantly remember.

In this instance, though, the computer outperformed the humans. It spotted
signs that specialists did not. This allows for more accurate diagnoses. Moreover,
because it is a computer, it can do these things at scale. So far, Big Data’s “more” has
not just been more of the same, it has been “better? But does this constitute “new”
and “different” too? Yes.

Consider: by employing this approach at scale, we might be able to read
biopsies once a day, every day, on an entire population—not just once or sev-
eral times in a lifetime. In so doing, we may be able to spot what cancer looks
like at its earliest stages, so we can treat it with the simplest, most effective,
and least expensive intervention—a win for the patient, a win for society, and
a win for government healthcare budgets that pay for it.

How is it new? Keep in mind, the computer did not just improve the accu-
racy of the diagnoses by adding new signals. It also in effect made a scientific
discovery. (In this case, the three traits of severe cancer previously unknown
were the relationships among cells in cellular ma-
terial called stroma, not just features within the Big Data’s “more”
cells themselves.) The computer produced a find-
ing that eluded people, and which advances the
state of human understanding. more of the same,

What does it mean to have more data? A power- it has been “better.”
ful example comes from Man'olis Kellis, a ger.letic But does this
researcher at the Broad Institute in Cambridge, .

Massachusetts. As a White House report on Big constitute “new”
Data in May 2014 noted: “A large number of ge- and “different” too?
netic datasets makes the critical difference in

identifying the meaningful genetic variant for a disease. In this research, a
genetic variant related to schizophrenia was not detectable when analyzed in
3,500 cases, and was only weakly identifiable using 10,000 cases, but was sud-
denly statistically significant with 35,000 cases”® As Kellis explained: “There

is an inflection point at which everything changes”

has not just been
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The medical industry offers another powerful example of how Big Data
is poised to reshape business. Healthcare makes for rich examples because it
already has a lot of data, yet it is rather behind the times in using it relative
to its great potential. So some of the most impressive wins have begun to
happen in the area of healthcare, even though restrictive privacy laws risk
hindering progress.

Consider the issue of how to spot an adverse drug interaction; that is, a case
when a person takes two different drugs that are safe and effective on their
own, but when taken together produce a dangerous side-effect. With tens of

The medical industry
offers a powerful

example of how Big Data
is poised to reshape
business, even though
restrictive privacy laws risk
hindering progress

thousands of drugs on the market,
it is a hard problem to tackle since it
is impossible to test all drugs together.
In 2013 Microsoft Research and sev-
eral US universities came up with an
ingenious approach to identify these
instances: by analyzing search queries.*

The researchers produced a list
of eighty terms associated with
symptoms for a known ailment,

hyperglycemia (such as “high blood
sugar” or “blurry vision”). Then, they analyzed whether people searched for
one drug paroxetine (an antidepressant) and/or another drug, pravastatin
(which lowers cholesterol). After analyzing a staggering 82 million searches
over several months in 2010, the researchers struck gold.

Searches for only the symptoms but neither of the drugs were extremely
low, less than 1%; background noise. People who searched for the symptoms
and one drug alone came to 4%; the symptoms and the other drug alone was
5%. But people who searched for the symptoms and both drugs came to a
startling 10%. In other words, people were more than twice as likely to be typing
certain medical symptoms into a search engine if they were also looking for
both drugs than for just one or the other.

The finding is powerful. But it is not a smoking gun. The police cannot
storm the pharmaceutical executives’ homes and haul them away. It is just
a correlation; it says nothing about causation. However, the results are signifi-
cant, with profound meaning for business and corporate value. This adverse
drug interaction wasn’t known before; it wasn’t on the label. It hadn’t been
part of the medical study or its approval process. It was uncovered by analyzing
old search queries—again, some 82 million of them.

The value of this data is immense. If you are a patient, you need to know
this information. If you are a doctor, you want this information. If you are
a health insurance provider, you especially want it. And if you are a drug reg-
ulator, you absolutely want it. And if you are Microsoft, perhaps you should
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think about establishing a division to license the data as a way to develop a new
revenue stream, not just earn income from the ads next to the search results.

This new world of data, and how companies can harness it, bumps up
against two areas of public policy and regulation. The first is employment.
At the outset, business leaders see the need for new sorts of workers in the
labor force—the great age of the data scientist. Management consultants
issue dire warnings about a shortage. Universities are gearing up to fill that
demand. But all this is very myopic thinking. Over the medium to long
term, Big Data is going to steal our jobs. We can expect a wave of structural
unemployment to spring from the technology.

This is because Big Data and algorithms challenge white-collar knowledge
workers in the twenty-first century in the same way that factory automation
and the assembly line eroded blue-collar labor in the nineteenth and twentieth
centuries. Then it was muscle that was seen as a commodity and machines
could perform better than people. In the future, it will be our minds that
are shown to be weaker than the machine. A study by researchers at Oxford
University® predicts that as much as 47% of work that is done today in the
United States is at risk of being taken over by computerization.

Consider the example of the pathologist who is no longer needed because
a machine-learning algorithm can read cancer biopsies more accurately, faster,
and more cheaply. Pathologists typically have medical degrees. They buy
houses. They pay taxes. They vote. They coach their children’s football teams
on the weekends. In short, they are stakeholders in society. And they—and a
whole class of professionals like them—are going to see their jobs completely
transformed or perhaps utterly eliminated.

A study by researchers at Oxford University
predicts that as much as 47% of work that is
done today in the United States is at risk of
being taken over by computerization

The benefit is that Big Data will bring about great things in society.
The risk is that we all become yoga instructors and baristas to a small group
of millionaire computer-scientists. We like to think that technology leads to
job creation, even if it comes after a temporary period of dislocation. And
that was certainly true for the disruption that took place in our frame of
reference, the Industrial Revolution. Then, it was machines that replaced
artisanal labor. Factories sprung up in cities and poor, uneducated farm
hands could—once labor laws and public education emerged—improve
their lives and enjoy social mobility. To be sure, it was a devastating period of
dislocation, but it eventually led to better livelihoods.
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Yet this optimistic outlook ignores the fact that there are some jobs that
go away and simply never come back. As the American Nobel Prize-winning
economist Wassily Leontief observed, the Industrial Revolution wasn’t very
good if you were a horse.® That is to say, once tractors were introduced in
farming and automobiles replaced carriages, the
need for horses in the economy basically ended. Big Data will
One sees the traces of that shift today, in the former change business,
stables throughout London’s posh West End that . .
have been converted into fancy mews houses. and business will

The upheavals of the Industrial Revolution cre- change society.
ated poli.tical 'revolutilons and gave rise to entirely NeW  The hope is that the
economic philosophies and political movements like . )
Marxism. It is not too much of an intellectual strecch  P€NEfits outweigh
to predict that there will be new political philosophies the drawbacks
and social movements built up around Big Data,
robots, computers, and the internet, and their effect on the economy and
representative democracy. Recent debates over income inequality and the occupy
movement seem to point in that direction.

The second policy area is privacy. Of course, privacy was a problem in a
“small data” era. It will be a problem in the Big Data era too. At first glance,
it may not fundamentally look like a different problem, but only the same
problem at a greater scale. But here too, more is different. The nature of
securing personal information changes when the potential privacy harm
does not happen once a day or once an hour but a thousand times a second.
Or, when the act of collecting data does not happen by overt, active means
but invisibly and passively, as a byproduct of another service.

For example, websites in Europe are compelled to inform web visitors that
they collect “cookies” used to identify people visiting the sites. Such a requirement
sounds reasonable on the surface. But what happens when every light fixture in a
building is identifying if there is a person in the room on the grounds of security
and protection (i.e., in a fire, rescuers know where to go). And the software, at
near-zero marginal cost, is sophisticated enough to identify who those people
are, based on their image, gait, or perhaps pulse. It is hard to imagine how classic
privacy law would handle that world; how a person who feels wronged would take
action—or even be aware of the situation.

It gets worse. A basis of privacy law around the world is the principle, enshrined
by the OECD privacy guidelines, that an entity discards the data once its primary
purpose has been fulfilled. But the whole point of Big Data is that one ought
to save the data forever since one can never know today all the valuable uses to
which the data can be put tomorrow. Were Microsoft to have deleted its old search
queries from 2010, it never would have been able to identify the adverse drug
interaction between paroxetine and pravastatin in 2013.
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So just as a theme of Big Data is that more isn’t just more, but more is
new, better, and different, so too modern businesses will need regulators who
understand that the rules that govern Big Data cannot just be more—more of
the same. In fact, the rules today do a poor job of protecting privacy, so simply
heading forward with more of a mediocre policy makes little sense. Instead,
Big Data businesses cry out for regulations that are new, better, and different.

Big Data will change business, and business will change society. The hope is
that the benefits outweigh the drawbacks, but that is mostly a hope. The reality
is that all this is very new, and we as a society are not very good at handling all
the data that we can now collect. It was only as recently as the 1893 Chicago
World’s Fair that a gold medal was won by the invention of the vertical filing
cabinet, a then brilliant solution to the problem of the storage and retrieval of
paper documents—an era when the stream of information swamped business;
the “beta version” of Big Data in corporate life.

What is clear is that we cannot extrapolate to foresee the future. Technology
surprises us, just as it would an ancient man with an abacus looking upon an
iPhone. What is certain is that more will not be more. It will be different.
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The Nature of the Firm—75 Years Later

Geoffrey Moore

Geoffrey Moore looks at Coase’s influential 1937 article “The Nature of
the Firm” and applies it to business leaders in 2014 looking to shape the
future of their firms.

Among many findings he sees profound changes in the structure of the
firm itself, as in the digital economy most of the resources will be contractors
working outside the firm. This will be deeply disruptive to the hierarchical
management structures that provided middle-management, middle-class
jobs for most of the twentieth century.

As a result, more generally middle-class employment will shift from an
economy dominated by its largest institutions to one where smaller, more
agile firms will take up more of the burden; subsequently governments will
struggle to deal with the impact caused by this new geometry.
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Dr Geoffrey Moore is an author, speaker, and advisor to start-up companies
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has focused on the market dynamics surrounding disruptive innovations. His
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when they seek to add a new line of business to their established portfolio, has
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of three firms he helped found: The Chasm Group, Chasm Institute,

and TCG Advisors.

Key Features for the Company of the Future:

Re-architect Your Firm
from the Outside In

Begin by clarifying everyone’s
understanding of how the
overall value chain and
ecosystem that serves your
customer creates value. Then
circumscribe your role within
that ecosystem and describe
its interfaces both to the
customer and to the other
members. Then design your
organization to deliver value to
and through those interfaces.
Finally, back everything up
with a productivity capability
to improve your capacity,
efficiency, and effectiveness.
Now you are ready to take on
an ever-changing world.

Explicitly Distinguish
Between the Roles of
Manager and Leader
Management is the key to
success in stable markets
where the value proposition,
the value chain, and your role
within the chain all remain
constant from year to year.
Leadership, by contrast, is
required when your market
gets disrupted and you have
to throw out the old playbook
and make a series of high-
risk, low-data decisions which
then have to be adjusted in
flight as you discover how
the emerging new dynamics
are actually playing out. Both
management and leadership
are key to a successful
enterprise, but each is a
mismatch for the other’s job.

Redefine the Role of the
Middle Manager
Abandon the notion of a
hierarchical model where
the middle manager takes
instructions from above to
deploy below and takes
data from below to inform
above. Instead, position
the middle manager as
master of the interfaces
with the customer and the
partners, empowering them
to detect, analyze, and
address mismatches through
negotiation, adjustment,
and reform. Let them own
the customer and partner
experience end to end, and
have everyone else above
and below support them in
the effort.




The Nature of the Firm—75 Years Later

In 1937, Ronald Coase published a seminal article titled “The Nature of the
Firm? In it he posed a couple of deceptively simple questions:

— Why do successful firms grow larger?
- Why does the growth in size of a successful firm at some point level out?

He answered both of these questions with a theory of transaction costs.
In this context, he pointed out that doing any kind of non-core work outside
the firm has the advantages of leveraging someone else’s capital investment
and expertise, but that procuring the right product or service from the right
vendor as well as managing the relationship with that vendor and the work-
flow connecting the two companies imposes a transaction cost. When that
transaction cost exceeds the benefits of outsourcing, then it behooves the
successful company to bring the function in house. That, of course, increases
the size of the firm.

At some point, however, the transaction costs of performing a function inside
the company also begin to increase. The larger size of the organization and the
bureaucratic processes that govern internal transactions begin to impinge on
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the benefits gained. Eventually a point of equilibrium is reached where the cost
to do the transaction internally approximates the cost to do it externally, and the
growth of the firm attributable to internalizing non-core workloads levels out.

This is a very elegant idea, and it sheds important light on changes in
the global business landscape over the past fifty years. In the era from 1965
to 1990, Western developed economies enjoyed a prolonged period of eco-
nomic expansion meeting primarily domestic demands for modern industrial
production capabilities and a higher quality of consumer life. Demand,
in general, exceeded supply, putting the power of the economy in the hands
of whoever deployed investment capital. The canonical successful firm of this
era was a vertically integrated enterprise run by a hierarchy of executives and
managers following a command-and-control paradigm familiar to many
through exposure to military, church, or government organizations.

What the technology sector learned along the way
was that it could respond much faster to disruptive
innovations through the disaggregated model than it
could through the older vertically integrated one

In the last decade of the twentieth century, developments in information
technology began to erode the power base of this model. Within the tech
sector, the vertically integrated “stack” of computing resources was becom-
ing horizontally disaggregated. That is, a computing company in the 1970s
and 1980s made all its own subsystems—from the CPU and memory chips
and the printed circuit boards they plugged into, on up through the storage
devices, networking equipment, operating systems, databases,and management
systems, all the way up to and including the business application programs. By
contrast, during the 1990s, first in the PC industry, then in the minicomputer
industry, and finally globally across all IT platforms, these various domains
were standardized and then outsourced to companies that specialized in
just one level of the stack. This occasioned enormously rapid growth to the
benefit of, among others, Intel in microprocessors, Samsung in memory chips,
the Taiwanese manufacturing sector in printed circuit boards, EMC in stor-
age, Cisco in networking, Microsoft in operating systems, Oracle in databases,
IBM and others in management systems, and SAP in business applications.
What the technology sector learned along the way was that it could respond
much faster to disruptive innovations through this disaggregated model than
it could through the older vertically integrated one. It was able to do this by
standardizing the interfaces among the various layers of the stack so that trans-
action costs could be reduced in multiple ways—fewer design decisions, more
vendors competing, less technical risk, faster time to market.
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Interesting though these developments might have been had they simly been
confined to the tech sector itself, in fact they were exported across the entire
manufacturing sector, both industrial and consumer, primarily by leveraging the
deployment of global ERP business applications enabled by internet connectiv-
ity. This IT infrastructure, initially trumpeted as an Information Highway, turned
out to be a Work Transport Highway, and within the space of a decade enabled
a massive shift in economic output from the developed economies to Asia, most
notably China for manufacturing services, and India for English-speaking busi-
ness services. No program of foreign aid has ever remotely accomplished the
social good that this shift has engendered, so while it has created subsequent
challenges for developed economies which have yet to fully come to grips with
its destabilizing effects, nonetheless in itself it must be deeply honored.

To return to Coase’s model, universal adoption of ERP systems dramatically
reduced the transaction costs of outsourcing non-core business workloads across
a global landscape. By using technology to provide round-the-clock visibility and
timeliness of response, the new infrastructure enabled outsourcing to migrate
from low-risk, low-value workloads to high-value, mission-critical processes, ones
that not only generated massive savings in operational costs but also allowed
enormous amounts of time, talent, and management attention to be redirected to
innovations in the client companies’ differentiating core.

That said, these global IT systems that drive both private and public enter-
prises are not without their drawbacks. They are complex to deploy, complicated
to use, and challenging to maintain. This ultimately led to a leveling off at a
new point of equilibrium during the first decade of the twenty-first century.
Meanwhile, however, venture investment in computing technologies had
already migrated away from the enterprise to explore and exploit a whole new
sector of opportunity—consumers.

Led by Facebook, Google, Apple,
and Amazon, consumer IT has argu-
ably had an even more revolutionary
impact on personal, social, and cul-
tural life than industrial IT has had
on global commerce. Smartphones

In the first decade of the
twenty-first century venture
investment in computing
technologies had already

and tablets are reengineering whole
swaths of the consumer economy, from
information access (Google) to com-
munication (Facebook and Twitter) to
media and entertainment (YouTube)
to transportation (Uber) to hospitality

migrated away from the
enterprise to explore and
exploit a whole new sector
of opportunity—consumer

(Airbnb) to dining (OpenTable and Yelp), and beyond. And in the process
they are also reengineering our very selves as human beings, as anyone with
a child or grandchild under the age of six can testify.

Geoffrey Moore

55



Most importantly for our discussion here, these facilities are so compelling
they have demanded—and secured—representation in the enterprise, which
means that the client end of the old client-server stack is being completely
revamped by mobile and social technologies. At the same time, the big data
analytics and cloud computing that enabled consumer IT to scale are now also
being coopted by enterprises to help them scale their reach and increase their
efficiency and effectiveness.

The end result is an IT infrastructure that is transforming before our very
eyes, which in turn, perhaps less noticeably but no less profoundly, is trans-
forming the way private and public enterprises will conduct their affairs
going forward. And that is what this chapter is really all about:

What happens to the transaction costs of an enterprise once it has adopted
both the global systems of record deployed in the 1990s and the human-
centric systems of engagement deployed during the current decade?

Business Model Migration

Not surprisingly, transaction costs decrease—dramatically! All the overhead,
all the delays, all the errors, all the confusion created by complex systems and
well-intentioned but imperfectly informed human beings—all that sludge
is being flushed from the system. The work has just started, of course, but
wherever the pipes have been cleared, the money has flowed with abandon.

Interestingly, as transaction costs decrease, the value of services relative to
products increases. That is because one of the key selling points of a product
is that it eliminates future transaction costs once it has been purchased
(exclusive of any ongoing maintenance). You buy a car so that you don’t have
to keep on renting one. But in a digitally instrumented economy, renting on
demand becomes a much more viable alternative, not just for the occasional
ad hoc requirement but for recurrent usage. Software as a service, media as a
service, transportation as a service, manufacturing as a service—these are the
engines driving economic growth in a digital economy. Their rise to promi-
nence entails a shift to consumption economics as chronicled by J.B. Wood and
Todd Hewlin in their book of the same name, a world in which risk has been
transferred from the buyer to the seller—caveat vendor!

Developments of this sort should put every product company on notice to
answer two questions:

— Whatisitabout our product model that leads us to believe it can hold
its own against rival service models?

- Towhatdegree would our customers prefer us to recraft our offer into
a service, and what would be the gains and risks of such a move?
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A well-crafted hybrid model would almost certainly outperform a pure
play, but it is far from obvious today what “well-crafted” should look like. Brick
and mortar retailers, for example, are trying to sort this out in their competi-
tion with e-commerce giants like Amazon, and intellectual property owners
in media and entertainment are seeking a comparable outcome with respect
to licensed product versus subscriber service fees. In the short term, these
dislocations can be excruciatingly painful as the shift in model, even if done on
equal pricing footing, creates a major divot in cash flows.

As products become services, the value of the
product’s functionality itself commoditizes, and
differentiation shifts to the experience of using the offer
rather than the performance attributes of the offer itself.
This is giving rise to an experiential economy

first written about by Joe Pine in 1998

A second form of migration follows shortly upon the heels of this one as
well. As products become services, the value of the product’s functionality itself
commoditizes, and differentiation shifts to the experience of using the offer rather
than the performance attributes of the offer itself. This is giving rise to an experi-
ential economy first written about by Joe Pine in 1998. As consumer preferences
become increasingly determined by experiences,and as the landscape of experience

becomes increasingly mediated by digital devices and communications, the
zone of untapped value that future innovations can exploit is falling to a new job
category—user experience design—with companies like IDEO and others captur-
ing the early mindshare. It is now no longer just the “out-of-box” experience that
warrants consumer product vendors’ attention but the ongoing convenience and
simplicity across the entire length of the consumption to disposal chain.

Finally, an indirect consequence of embedding digitally automated services
into the consumption chain is a pronounced shift in power from the vendors
and retailers to the consumers themselves. Competitive advantages based on
price, availability, and selection—historically the three king-making elements of a
successful wholesale-retail value chain—are largely neutralized in a digitally
mediated landscape, allowing consumers themselves to become the new
king-makers. To be sure, experiential innovation still holds power, but that
experience is itself a negotiated outcome in which the consumer brings as much
to the table as the service provider. This, in turn, is transforming marketing from
a mono-directional broadcast affair in which the sponsor controls the content of
the exchange end to end to a dialogue in which even such precious elements as
brand attributes must be negotiated socially if they are to truly register and stick.
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The Impact on the Firm

The net of all the above is that the very structure of the firm is evolving, its bound-
aries becoming more porous and less defined, as a digital value chain readily
allows not only third parties but even consumers themselves to participate in
the overall value creation effort. No doubt this will create a new generation of
liability cases focused on determining the boundaries of accountability, and I do
not envy the adjudicators of these cases as those boundaries are inherently fuzzy.

The structure of the firm is evolving, its boundaries
becoming more porous and less defined, as a digital
value chain readily allows consumers themselves

to participate in the overall value creation effort

That said, we have learned something important from the world of marketing
about fuzzy boundaries and how to manage them. For the world of market seg-
mentation is just that—no market segment has a firm and fixed boundary. Every
segment is a fuzzy set, in which any particular prospect participates to some
degree, from 100% dead center to 1% at the absurdly lunatic fringe, with most of
the “interesting” prospects being around 80% or more “inside” the set. But there
is no line to be inside. Instead there is a center point in relation to which your
“closeness” is assessed. And that is the key to managing fuzzy boundaries—keep
your focus on the center point instead of arguing about the edge.

Applying this notion to the evolution of the firm, the digital reengineering
of the global economy is driving a migration of the firm’s center point from
the means of production to the means of distribution and from management
of its physical assets to management of its intellectual property. That is, in a
world of pervasively outsourced manufacturing, power shifts from control of
supply to control of demand, and the company that “owns” the relationship
with the end customer prevails over the other members of the value chain,
as we witnessed so dramatically in the rise of Apple first in the music busi-
ness and then in smartphones. And if you look to Apple’s power, or Amazon’s
or Facebook’s or Google’s or any other of the new digital powerhouses, it is
in their intellectual property, be that patented technology or closely guarded
trade secrets, far more than in the physical assets they control.

Now;, to be sure, some sectors of the world economy are as yet still highly
insulated from these effects. The energy sector, in particular, continues to value itself
appropriately on physical assets almost entirely, although even there one can find
digital disrupters reengineering energy storage and distribution in a variety of
technologically enabled ways. And food, as long as we live on this earth, can never
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be digital, nor can clothes, housing, and the other necessities of daily life. But all
these things can be and are being transformed experientially via digital facilities.
What you eat and how you procure it, whether you are buying baby clothes or
sharing them, where you stay when you travel—all are fair game for being recast
in the digital age. Firms which are able to pull these levers can be expected to
outperform their peers considerably even in undisrupted sectors of the economy.

Taking Stock: 2014 and Beyond

What does all this mean for business leaders in 2014 looking to shape the fu-
ture of their firms? First and foremost, it means rethinking the structure of the
firm itself. Historically, as firms have scaled, they have done so hierarchically—
meaning that they develop a management system that extends its span of control
over larger and larger reporting structures. But in the digital economy, where a
network of specialists trumps a cohort of employees, many if not most of the
resources working on your behalf will be contractors working outside the firm.
Contracted services still require management, but of a very different kind. One

is still responsible for what the contractors are doing but not for how they are
doing it. This puts much more emphasis on framing and negotiating service level
agreements at the beginning of work orders, insisting on monitoring systems to
give visibility into work in process, and

In the digital economy, developing test and acceptance systems

where a network of specialists for signing off on the.wc.)rk at the end.
The whole relationship is much more

trumps a cohort of employees, horizontal, more peer to peer, than
many if not most of the managing an in-house team.

resources working on your . Thls cha.nge in orientation is having
its primary impact on the middle of the

behalf will be contractors organization. Top executives continue

working outside the firm to focus on strategy, resource allocation,

performance commitments and the like.

And entry level workers continue to manage the transactional work that represents

the day to day interactions with customers and suppliers, partners and employ-

ees, regulatory agencies and tax authorities. But the people we used to call “middle
managers” are now finding themselves with fewer and fewer people to manage.

At the same time, however, this middle cohort has in its hands the core
implementation of the enterprise’s annual plan. To succeed they need to
become more outward facing, more entrepreneurial, and more engaging than
their parents’ generation,and this in turn will require universities and graduate
schools, as well as enterprise training and development programs, to revamp
their curricula to build the new muscles required.
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More generally, the whole underpinnings of middle class employment
are shifting from an economy dominated by its largest institutions to one
where smaller, more agile firms will take up more of the burden. Even
the most successful specialist contractors will not scale to anything like
the size of today’s behemoths—that would only increase their transaction
costs. The optimum configuration of resources
will be one which maximizes its number of The optimum
external touch points and minimizes its internal
overhead. Think of this as a geometric figure that .
maximizes its surface area while minimizing its of resources will
volume—something much more like a bunch of pe one which
grapes than a watermelon.

Governments will be puzzled and frustrated by
this new geometry. They are large-scale institutions number of external
designed to interface with other large institutions—  touch points and
plate to plate, as it were—particularly in relation
to matters of economic policy and social welfare.
Public/private partnerships are increasingly likely internal overhead
to stumble because the emerging economic units,
the active ingredients of the new economy, are too granular and changeable
to engage with a large, command-and-control infrastructure. Government
hierarchies do not match up well with the smaller economic entities, nor
does their funding and fund-raising. As a result, governmental policies are
more likely to focus on propping up large decaying incumbents than
accelerating economic growth by supporting the new crop of winners—not a
recipe for success.

This in turn has serious implications for middle-class welfare. As we have
noted, the digital economy is deeply disruptive to the hierarchical manage-
ment structures that provided middle management, middle-class jobs for
most of the twentieth century. Where will middle-class incomes come from
in the future? And can we reasonably expect our governments to even be
looking in the right places, given their structural tilt in the wrong direction?

To sum up, taking stock of both the opportunities and the challenges digital
disruption is bringing forth, here are some key implications for business leaders
and investors to contemplate as we migrate toward a post-industrial economy:

configuration

maximizes its

minimizes its

- Low-cost operational excellence based on supply chain efficien-
cies is becoming sufficiently universal as to no longer be a strategy
for differentiation in a developed economy. It will still be possible
to differentiate on price, but this will largely be based on revamping
sales, marketing, and distribution processes leveraging big data and
analytics—things outboard of the bill of materials.
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- Product innovation will continue to be rewarded under this new
system, but the length of time differentiation can be maintained will be
shortened by virtue of an increasingly quick to respond supply chain.
Products themselves, as we have noted, will be reconfigured as services
wherever that is to the benefit of the customer, something which will
also entail considerable use of big data and analytics.

- Digitally enabled customer service on the demand side is the new
battleground, where companies can seek to neutralize (e.g. catch up) or
differentiate (get a competitive advantage). Mobile devices and social
communications networks have become pervasive and powerful. Firms
cannot afford to stand pat with their old non-digital approaches, regard-
less of how successful they have been in the past.

- Removing the cost of the middle man will be the primary source
of funding to pay back investment in this next generation of digitally
enabled customerservice.Service providerswhose primary differentiation
has been helping customers navigate the complexities of an inefficient
marketplace will find themselves disintermediated by digitally enabled
systems that either mask this complexity or bypass it altogether. This is
already commonplace in financial services and high tech, is well under
way in retail and media & advertising, and is on the horizon for health
care, education, and other citizen services.

These are not new ideas. Prognosticators have been forecasting much of
this for decades. The whole dot.com fiasco was based on making big early bets
on just these trends. But as with all things disruptive, we humans tend to over-
estimate the impact in the short term and underestimate in the long term. All
we are saying now is that the long term is arriving.
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Business Models, Information Technology,
and the Company of the Future

Haim Mendelson

Professor Haim Mendelson addresses the evolution of business models
while considering the huge impact of the advances in information technol-
ogy. Taking a long-term view, he sees information technologies continuing to
evolve along their current performance trajectory. He argues that the com-
bined effect of mobile technologies, wearable devices and sensors, cloud
computing, and “Big Data” technologies will refine the structure of future
business models. To this end he envisions scenarios such as:

— Customer intimacy agents being customers’ digital representatives
in the marketplace, using data to find and solicit solutions that will
make them better off.

— Value chain coordinators matching supply and demand, assembling cus-
tomized solutions and engaging in electronic customer-data-driven innovation.
— Producers increasingly engaging in marketplace selling and data-
driven innovations.

At the same he believes that traditional forms of innovation will continue
to remain key differentiators, and that underlying business models will require
continuous innovation which will likely take a traditional form, with break-
through products still continuing to require traditional forms of innovation.
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Key Features for the Company of the Future:

A Well-Articulated
Business Model

The company can effectively
recalibrate it for the demands
of the future: a value-creation
model identifying the
company’s target customers,
its offerings, and how they
create and deliver value to
these customers; a profit
model identifying the drivers
of profitability; and the logic of
the business, showing how
and why the company will
achieve its profitability and
growth targets. An explicitly
defined business model will
facilitate dynamic changes as
well as enable the company
to interface with customer
intimacy agents and value
chain coordinators.

Agility and a High
Organizational 1Q

As described in my book,
Survival of the Smartest,
these are necessary to cope
with the demands of dynamic
changes in the company’s
environment and its own
business model.

An Ecosystem That
Enables the Company
to Focus on Its Core
Competence

At the same time it would
provide end-customers with
a comprehensive solution.
As | argue in this chapter,
successful companies will
interact with other participants
of their ecosystems to
dynamically reconfigure
their offerings.




Business Models, Information Technology,
and the Company of the Future

Il. What is a Business Model?

Business models are stylized models that describe how companies create
and deliver value to their customers, and how they get rewarded for doing
that. The business model construct encompasses the product or service, the
customer and market, the company’s role within the value chain, and the
economic engine that enables it to meet its profitability and growth objec-
tives. Business models are often used by startups as modeling tools to help
them design, prototype and build their new ventures. They are also used
by established companies to plan, develop and support their innovation
process. In this chapter, I use the business model construct to predict how
companies’ architectures and business model development processes will
evolve into the future.

A business model is a structured blueprint which attempts to bring
order and discipline to the chaotic process of building, growing and oper-
ating a business. Some authors define the business model concept broadly,'
which I think reduces its usability. My view of the business model concept
focuses on the way the business creates value and extracts revenues and
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profits, which is defined by three core elements: a value-creation model, a
profit model, and the logic of the business. Each of these elements is specified
by answering a few basic questions:

- Value-Creation Model
— Who are the venture’s customers and what is its product or service
offering?
- How does the offering create differentiated value for these customers?
— What are the venture’s go-to-market strategies?
— What is the value chain for the offering, and what parts of the value
chain does the venture participate in?

— Profit Model
— What are the venture’s sources of revenue?
— What is the venture’s cost structure?
— What are its key drivers of profitability?

- Logic
- How will the venture meet its profit and growth objectives?

Specifying a Value Creation Model

The first step in business model construction or analysis is the specification
of a value-creation model. This involves first identifying the target customers
and the offering that will create differentiated value for them. Differentiation
is important: to attract customers and make a profit, the offering has to
be better than the competition on a dimension that makes a substantive
difference to customers. The dimensions of differentiation vary across com-
panies. For example, Walmart creates differentiated value for cost-sensitive
consumers by selling a large variety of products at low prices. Apple creates
differentiated value for consumers who are willing to pay for well-designed,
“cooly innovative products. USAA provides financial services to US military
personnel and their families at superior quality by targeting their specific
needs: for example, it accepts check deposits from soldiers’ smartphone cam-
eras, and it heavily discounts customers’ auto insurance premiums when
they are deployed overseas.

Having a product or service that truly solves a significant problem
for a well-defined customer segment is a good start, but it’s not enough.
Any business needs to have effective go-to-market strategies that focus on
getting the product or service to market, acquiring customers, securing rev-
enue and market traction, and growing the market. A go-to-market strategy
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specifies how the business will bring customers in and how it will ulti-
mately deliver to them the value it creates.

Finally,value creation takes place along an end-to-end value chain. However,
companies have to choose which parts of the value chain they will actually par-
ticipate in. For example, a company that develops new technology may choose
to license its technology to an established player without being involved in
either production or distribution. Or, the company may manufacture the
product in-house and sell it as a component to a better-known company that
embeds it in its own branded product. Another alternative is to manufacture
and market the product under the company’s own brand name. As we proceed
from the first option to the third, the company covers an increasing portion of
the value chain for the final product.

Specifying a Profit Model

The profit model of a business starts with an identification of its revenue
streams and the associated costs. Since revenue = price x quantity and price is
a key dimension of the value created for customers, it links the value-creation
model to the company’s profit model.

- Revenue Models

The most common revenue models are transactional: customers pay a fixed
price per unit of the product or service, for example, $3 for a dozen eggs at
the supermarket or $3 per gallon of gasoline. Transactional revenues may also
incorporate fixed fees and quantity discounts.

A different type of revenue model is a subscription model under which
customers pay a fixed fee per unit of time, and they receive in return a fixed
number of units of the product or service (e.g, one copy of a newspaper each
weekday) or unlimited use over the subscription period (e.g., monthly mem-
bership at the gym).

Another revenue model, commonly used for intellectual property, is the
licensing model whereby the customers pay a royalty or license fee which
allows them to use, sell or copy the product within a given period of time
(unlimited in time if the license is perpetual), subject to limits on the scope of
use based on geography, nature of use, etc. For example, software is mostly sold
using a perpetual license, and the owner of a patent may license its technology
to other companies in return for a license fee.

Businesses often receive multiple revenue streams, where different custom-
ers pay according to different formulas or revenue models, or hybrid revenue
streams, where a given customer’s payments combine different revenue models.
For example, in the eBay marketplace, sellers pay a subscription fee if they
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“rent” an eBay online store, a fee per listing, and a fee for each transaction
which is consummated on the platform.’ These fees vary based on the nature
of the listing or transaction, the product category, and the pricing format, but
their averages can be estimated. We can thus write the periodic revenue as the
sum of subscription revenue, listing revenue, and transaction revenue, where
each of these in turn has different drivers.

- Cost Structure

The cost structure specifies the activities that drive the different costs of the busi-
ness and how fixed and variable costs add up to total cost. For example, in
a manufacturing operation, materials costs are proportional to the volume
of units produced, whereas delivery costs may depend on both shipping dis-
tance and volume. Variable costs may be proportional to volume, or they may
exhibit economies of scale—for example, purchased materials with a quantity
discount. In some cases, they exhibit diseconomies of scale, for example, when
an operation approaches its capacity limit, or when key resources are so scarce
that their marginal costs are increasing. Each of these scenarios gives rise to a
different cost structure.

Logic of the Business

The logic of the business explains how the business will meet its profit and
growth targets. It comprises an argument showing why the business will be
successful, that is, how it will attract customers, be competitive and profitable,
and grow. This often takes the form of a “virtuous cycle” which shows how the
basic elements of the business model reinforce one another.

There are a few recurring business model archetypes, each characterized
by its own logic. I outline below the logic of three archetypes: one based on
customer intimacy, where the business tailors solutions to customer demand at
the front end; one based on operational excellence, which is based on superior
back-end processes; and one based on value chain coordination, which creates
value by coordinating front- and back-end elements of the value chain. I chose
these three business model archetypes as I believe each will play an important
role in structuring the company of the future.

— Customer Intimacy: Tailoring Solutions at the Front End

Our first business model archetype uses customer information to tailor
solutions that satisfy unique, or highly-targeted, customer needs. This logic
is often called customer intimacy.* The logic of customer intimacy is based on a
continuous learning relationship with customers, which means that the busi-
ness has to initiate explicit or implicit dialogues with them, capture information
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about their behaviors and preferences, and use that information to customize
products or services to these preferences. Customer intimacy has been practiced
for literally thousands of years, but as I argue below, developments in IT will
make it one of the central building blocks of the company of the future.

As an example of traditional customer intimacy, consider Ritz-Carlton, the
operator of five-star luxury hotels and resorts around the world.’ Ritz-Carlton
is the first and only hotel company that received the prestigious Malcolm
Baldrige National Quality Award twice, and is the winner of multiple awards
for its high-quality customer service. Ritz-Carlton’s credo reads as follows:
“The Ritz-Carlton Hotel is a place where the genuine care and comfort of
our guests is our highest mission. We pledge to provide the finest personal
service and facilities for our guests who will always
enjoy a warm, relaxed, yet refined ambience. The Developments
Ritz-Carlton experience enlivens the senses, instills i IT will make
well-being, and fulfills even the unexpressed wishes -
and needs of our guests® customer intimacy

To achieve its mission, the company focuses one of the central

on customer loyalty via customization which building blocks of
relies on extensive data gathering and capitalizes
on both employee attitudes and IT capabilities. the company
Information is gathered and recorded during Of the future
each customer interaction and service request.
The information is systematically entered into a database which is accessible
to all Ritz-Carlton hotels worldwide. Using the database, hotel staff strive to
anticipate on a daily basis the needs of each guest and initiate steps that
ensure a customized, high-quality service experience. Returning guests
give Ritz-Carlton increasingly refined information about their preferences
and needs, which enables the company to provide them with a superior
experience. Because of this experience, guests are loyal to Ritz-Carlton
and tend to book a Ritz-Carlton hotel whenever possible. This in turn
gives Ritz-Carlton information that enables its staff to serve guests
better than the competition, creating a virtuous cycle: information enables
a superior experience, resulting in customer loyalty which generates yet
better information.

— Operational Excellence: Superior Back-End Processes

A different logic governs operationally excellent business models, which strive
to minimize the delivered cost of the products or services they offer to custom-
ers by creating superior back-end processes. Having a lower cost base, they can
have a price advantage over competitors. Alternatively, operationally excellent
businesses may price their products or services competitively while reducing
the intangible costs borne by their customers as the product and service is
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delivered to them. Thus, operational excellence is not about price alone—
consider, for example, FedEx, which attempts to differentiate its offering on
timeliness and reliability (“when it absolutely, positively, has to be there over-

night”—the company’s tagline during its formative 1978-1983 years).
Walmart provides an example of operational excellence in retailing. Its
tagline has evolved from “Always Low Prices” in the sixties to “Save Money.
Live Better” in more recent years, but its value-creation model and logic have
remained essentially the same.” Customers consistently cite low prices as
the key reason for shopping at Walmart. In the US, Walmart customers’
average income is well below the national average, and about 20% of them
don’t even have a bank account (which creates an opportunity for Walmart
to provide financial services to the unbanked). Walmart is positioned at the
inbound logistics and retailing end of a standard

The goal of
operationally excellent
business models is to
minimize the delivered
cost of the products or
services they offer to
customers

product value chain (although it also designs
some “white label” products and sells some servic-
es). It sells a large variety of quality merchandise
at lower prices and higher availability than most
competitors based on its back-end processes.®
Profitability in retailing is driven by the return
on inventory investment, given by the product of
inventory turnover (how many times a year the re-
tailer turns over its inventory) by the markup over

the cost of goods. A small, independent merchant
may mark up its products by 100% and have two inventory turns a year, lead-
ing to a return of 200% on his inventory investment. A department store that
reduces its markup to say 66.7% can achieve the same return on inventory
investment by turning its inventory three times a year, attracting customers
through lower pricing and greater product selection and innovation.
Walmart’s superior back-end processes and lower cost structure allow the
company to increase inventory turns to reach the same or greater profitability
than full-price retailers in spite of its lower markup. A markup of 50% and an
inventory turnover of four would be sufficient to match the return on inven-
tory investment of the department store and the independent merchant in the
above example, and doing better would make Walmart more profitable (by 2014,
Walmart increased its inventory turnover to 8 with a 329 markup). Walmart
achieves lower markups coupled with high availability and low inventory levels
by focusing on procurement, logistics, and distribution and using IT to track
and identify demand on a product-by-product basis, to increase transparency
and to lower supply chain costs.” These increased efficiencies allow Walmart
to lower prices, leading to increased volume and scale, which in turn enable
Walmart to invest further in technology and process improvement. This virtu-
ous cycle, which Walmart calls “The Productivity Loop” is shown in Figure 1.
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Figure 1. Walmart’s “Productivity Loop”

Invest in Process, Lower
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- Value Chain Coordination

Value chain coordinators create value by coordinating the front- and back-
end of the value chain. A value chain coordinator may orchestrate major
activities along the entire value chain or be focused on a narrow slice of the
chain. In the electronic commerce domain, value chain coordinators are often
platform businesses which facilitate transactions or interactions among the users
of their platforms. They relegate direct value creation to other participants in
the value chain, while the platform itself coordinates activities, streamlines
business processes, and reduces search and transaction costs.

eBay is a classic online platform that enables buyers and sellers to find and
trade with each other. While the platform users themselves shoulder the burden
of direct value creation (eBay does not hold or sell product inventories—only
the sellers do), the company is focused on matching buyers and sellers and
facilitating transactions among them. Value chain coordinators such as eBay
continuously improve and refine their platforms to enhance the performance
of the value chain. They often engage in acquiring new customers and seeding
new activities to create additional sources of value for their customers.

The eBay.com marketplace is a platform business which is focused on
the use of Information Technology to support and facilitate trading com-
munities. All other activities are provided by others—merchandising and
product inventories by the sellers; shipping by eBay’s logistics partners
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(such as national postal services or UPS); financing, insurance, and vehicle
inspections in eBay’s automotive marketplace are provided by partners, etc.
As a result, eBay can focus on the development of its technology platform
and on creating a vibrant trading community and developing vertical mar-
ketplaces such as eBay Motors, its collectibles marketplace, and its event
ticket marketplace StubHub.

In the electronic commerce domain, value chain
coordinators are often platform businesses which
facilitate transactions or interactions among their

users. They relegate direct value creation to other
participants in the value chain

eBay’s “virtuous cycle” (Figure 2) illustrates the logic of value chain coordi-
nators which are characterized by two-sided network effects, in this case between
buyers and sellers. First,buyers attract sellers to the platform. With more sellers, buy-
ers are more likely to find any product they are looking for at a desirable price,
which increases the number of buyers and the frequency of their visits to eBay.
This, in turn, makes the platform more attractive to sellers, who are looking for
buyers, so more buyers join the platform, and the cycle continues.

Figure 2. eBay’s Virtuous Cycle
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Il. Business Model Development

Customer-Driven Innovation

As discussed above, business models play a key role in the innovation process.
There are many approaches to innovation, and I’ll focus on the customer-driven
innovation approach that we teach and practice at Stanford University. This
process parallels the “lean startup” approach which guides the development of
startups and established-company innovations in Silicon Valley."
Customer-driven innovation employs the business model construct in an
iterative process that starts at the front end, centering on a target customer (this
is sometimes called “customer development”).! The process then proceeds to
the back end and finally links them to one another. It is initiated by identifying a
customer need which is not well addressed by existing marketplace solutions. It
then proceeds with empathy, a deep ethnographic dive into the life and/or work
experiences of the target customer. Empathy comprises three types of activity:

— Observe — view users and their behavior in the context of their lives;
- Engage - interact with and interview users through both scheduled
and short “intercept” encounters; and

- Immerse - experience what your user experiences."

The empathy stage is followed by a definition stage that unpacks and synthesizes
our empathy findings into compelling needs and insights which allow us to come
up with an actionable problem statement.”® This is followed by an ideation stage
that generates multiple potential solution ideas. The goal of the ideation stage is
to explore a wide (i.e., encompassing a broad range of diverse ideas) and deep (i.e.,
exploring a large number of ideas) solution space. The ideas are then sorted out
using the business model construct discussed above: each idea is analyzed in terms
of the value it may potentially create for customers, what it takes to deliver that value,
and the resulting profitability and growth potential. This means that the analy-
sis starts at the front end (focusing on value creation potential) but is then filtered
using a back-end perspective (focusing on feasibility, cost, and profitability).

The initial business model resulting from this process is incomplete; it is
in eftect a business model prototype with a given logic. To prove or disprove this
logic, we need to test its central assumptions or premises. We thus identify
the key premises and proceed to test them. The results of each test are used to
revise the business model, modify its logic, identify the new central premises,
test them in turn and continue to iterate. This iterative process ultimately results
either in a business model which is believed to be viable, or in abandoning the
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specific innovation on the grounds that based on the tests to date, it is unlikely
to lead to a viable business model. The latter outcome is often manifested in
the form of running out of funding.

At the front end, the focus of the process is on customer needs and value
creation. At the back end, the focus is on putting together a solution that efh-
ciently fulfills that customer need, costing it out, and trying to make a profit.In
both cases, the business model development process calls for extensive human
judgment, combining experience and creativity. As a result, it takes months,
quarters or years to develop a proven, viable business model.

IT Trends and Business Model Development

The business model concept has been used often in the context of electronic
business. Indeed, the use of the term “business model” took off in the mid-
nineties and paralleled the growth of the internet,'* and the vast majority of its
definitions in the literature are related to applications of IT." This is not sur-
prising, as IT has been a major force reshaping business models over the past
twenty years. As Tim Berners-Lee, the inventor of the World Wide Web, put it
before the turn of the century:

The next century is going to turn our world upside down. The
Internet combines people and ideas faster than they have ever been
combined before. And that combination changes everything. The basic
social conventions of the industrial era—the stable career, the 9-to-5 job,
the gradually (but steadily) increasing salary—were all built around the
notion that people moved their bodies in response to information. If
you wanted to buy something, you went to a store. If you wanted to
build something, you worked in a factory. In the Net economy, the cre-
ation of value doesn’t require that kind of physical movement. Income
accumulates not in the form of cash but in the form of clicks... The
great thing about technology is that it forces us to figure out the world
from scratch. In so doing, it gives us a chance to rediscover what’s really
important. So maybe the 21st century won’t turn your world upside
down. Maybe it will turn that world right side up.'s

By changing the focus of innovation from atoms to bits and from hardware
to software, IT has dramatically accelerated the process of business model
development. Prototyping and testing that used to cost hundreds of thousands
of dollars and took months to execute can now be effectively completed in a
week at a fraction of the cost. Software is more malleable than hardware, mak-
ing it possible to adapt to customer needs faster than ever before. And, the
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development of cloud computing has made IT infrastructure highly elastic,
making it possible to test and implement new software-based business models
quickly and effectively.'” The end result is that IT has greatly accelerated the
business model development process and with it the pace of innovation.'®

What we have seen to date is, however, only a modest beginning.
Developments in IT are likely to fundamentally change the nature of the firm
and with it the essence of innovation. I address three of these developments
below: the convergence of virtual and physical identities, the convergence of
models and reality, and the convergence of atoms and bits. All three develop-
ments are highly interrelated.

Convergence of Virtual and Physical Identities

IT can be used to create a virtual reflection of physical-world activities. For
example, a consumer’s credit card account is a partial digital representation of
his or her financial life. It includes (among other things) profile information
such as the consumer’s name, address, and social security number; credit data;
and transactional data. In essence, the real-life consumer is shadowed by a
virtual identity that tracks some of his or her financial activities. Historically,
the information embedded in this virtual identity was quite incomplete, as
most payments were made in cash, credit card transactions were consummated
with a delay of weeks, and it was hard to relate them to one another. Today, a
large and increasing percentage of payments are made electronically, they are
recorded and made available in real time, and it is faster, easier and less
expensive to process them to obtain a more complete picture of the consumer’s
finances. As a result, the consumer’s virtual identity provides a more accurate
representation of his or her real financial life.

Virtual identities are converging to real identities as
a result of the increased use of mobile devices and
sensors and the use of cloud computing

More generally, virtual identities are converging to real identities as a result
of the increased use of mobile devices and sensors as well as the use of cloud
computing. Mobile devices and sensors accompany people anywhere and they
touch many different aspects of everyday activities. They generate a rich digital
footprint that enables the replication of an increasing number of consumer
activities ranging from physical movements to transactions and communications.
Cloud computing in turn enables real-time recording of the data as well as its
retrieval and processing on demand.
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This applies not only to consumers but also to devices and machines used
by businesses. Radio Frequency Identification (RFID) chips enable product
tracking throughout the supply chain, and an increasing number of connected
sensors are collecting machine data in real time. The resulting digital foot-
prints create comprehensive digital representations of the physical activities of
devices and machines that comprise the “industrial internet?

Virtual identities are thus converging towards physical identities to the
point where the former can serve as effective surrogates for the latter.

Integration and the Convergence of Models and Reality

A related trend applies to the ability to create integrated, high-fidelity models of
behavior based on multiple, synchronized data sources. For example, a customer’s
behavioral data may be combined with social network d