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Preface and Acknowledgments

Three rather disconnected happenings sparked this book. First, I've had a long-
standing desire to improve the lot of information practitioners, myself included.
I always felt that the technology-oriented box in which we've packaged our-
selves is too small and constraining. This belief eventually led to my work on
business-process innovation or reengineering, and when that was finished, I
wanted to explore another means of expanding the role of information people.

The second happening occurred in 1986, when I was working as a consul-
tant at what is now CSC Index. A corporate identity consultant charged a con-
siderable sum to recommend that the firm change its name from Index Systems
to Index Group. Along with that not-so-profound idea, however, came a tag line
of "Management Consultants in Information." I began to speculate then about
the possibilities of managing information rather than technology.

But these half-baked notions would have never made a pie without the
third event, which was Larry Prusak's arrival at Ernst & Young's Center for
Business Innovation shortly after I cofounded it in 1990. Like me, Larry had a
strong interest in investigating the management of information in business.
Unlike me, he had a background in library and information science, which
complemented my technology and organizational-behavior orientation well.

Larry and I decided to start some research on the topic. We assembled a
multi-client research program at the center called "Mastering the Information
Environment," which eventually comprised more than thirty companies and
provided much of the research for this book. I am grateful to those firms, and
the pioneering individuals who worked for them, for sponsoring this work and
giving us so much access to their successes and struggles.

Originally, Larry and I were going to write this book together, and he did
write an early draft of the chapter on information-management processes. He
became increasingly interested in knowledge management, however, and I
ended up writing the book. Still, because of his support, ideas, and general
good humor, his name appears on the title page.

ix
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Several other Ernst & Young colleagues worked on the Mastering the
Information Environment project, and their research appears at various points
throughout the book. Jim McGee was particularly helpful in early research
about the concept of information ecology. Maylun Buck-Lew and Winnie
Rogow worked on the IBM and Hallmark case studies, respectively. Tia
DeWeese investigated information mapping. Dave DeLong did work on infor-
mation behavior and "sensemaking" as a way to understand information
requirements. Mike Beers worked on common information, and Randy Rus-
sell addressed information sharing. Without all of their efforts, and the sup-
port of Bud Mathaisel and Alan Stanford at the Center, and Ernst & Young in
general, this book might never have come into being.

Other help along the way came from Rodney Lacey, my research assistant
during the summer of 1995, who focused particularly on the topics of infor-
mation staff and the external environment for information. Neil Burk, Dun-
can Copeland, Stefano Grazioli, Brook Manville, and Chester Simpson read
early drafts and gave me extensive, useful feedback. Martha Nichols, who
edited my article on related topics in the Harvard Business Review, joined the
book as editor late in the game and cleared up my thinking and my prose con-
siderably. If you don't find enough detail in my examples (or enough femi-
nine pronouns), it certainly wasn't because Martha didn't try. Herb Addison at
Oxford University Press originally contacted Larry Prusak and me about writ-
ing a book for Oxford, and steered it patiently through numerous changes in
topic, author, and publication date.

My wife Jodi also pitched in as editor, graphic artist, and negotiator for
and protector of my time. I'm sure she'd have written the book and stuck my
name on it if I'd asked her. My sons Hayes and Chase had nothing to do with
it, but they like to see their names in print, and I like to gratify them.

University of Texas at Austin T.H.D.
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1

Information and Its Discontents:

An Introduction

The "information explosion," about which so much has
been said and written, is to a great extent an explosion of
misinformation and badly organized information. . . .The
digital revolution has only made the problems more acute.

Murray Gell-Mann,

"Information versus knowledge and understanding"

According to every pundit and computer company sales force, we are in the
midst of a new "Information Age," one that will revolutionize how workers
work, how companies compete, perhaps even how thinkers think. Few man-
agers will admit to technophobia; with all the money spent on new equipment,
no one wants to lag behind. But why is it that most of us, deep down, feel
frustrated by information technology? Why do most workers—even CEOs—
find it so hard to adjust to new systems and the information skills they
require? Why isn't this revolution all it's cracked up to be?

Our fascination with technology has made us forget the key purpose of
information: to inform people. All the computers in the world won't help if
users aren't interested in the information generated. All the telecommunica-
tions bandwidth won't add a dime of value if employees don't share the infor-
mation they have with others. Expert systems won't provide useful knowledge
if the knowledge changes too fast to maintain—or if system designers can't
even find experts willing to surrender what they know. Information and
knowledge are quintessentially human creations, and we will never be good at
managing them unless we give people a primary role.

The status quo approach to information management—invest in new tech-
nologies, period—just doesn't work. Instead, managers need a holistic per-
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spective, one that can weather sudden business shifts and adapt to ever-
changeable social realities. This new approach, which I call information ecol-
ogy, emphasizes an organization's entire information environment. It
addresses all of a firm's values and beliefs about information (culture); how
people actually use information and what they do with it (behavior and work
processes); the pitfalls that can interfere with information sharing (politics);
and what information systems are already in place (yes, finally, technology).

Unfortunately, those who manage information technology in most compa-
nies—the programmers, the CIOs (Chief Information Officers—or more appro-
priately, Chief Information Technology Officer), the systems analysts, the IT
(Information Technology) professionals—have little patience with the needs of
"end users." They throw technology at information problems; and whatever the
problems—many of which result from ignoring how people and information
relate to each other, not software glitches or idiot end users—this "machine engi-
neering" approach continues to dominate us all. Its adherents firmly believe that

• information is easily stored on computers—as "data";
• modeling computer databases is the only way to master information

complexity;
• information must be common throughout an organization;
• technology change will improve the information environment.

Each of these beliefs is based on a grain of truth. However, most man-
agers—whether stubborn systems engineers, or top executives who don't want
to get involved with the IT "function"—have relied on the machine-engineer-
ing model far beyond its ability to add value. In some cases, implementing a
new application system or complicated database has actually set companies
back, rather than pushing them ahead.

A satellite manufacturer, for instance, needed more accurate scheduling
information from its work cells in order to meet a tough new production
schedule. Believing that new technology would solve the problem, its infor-
mation managers first implemented an expensive mainframe scheduling sys-
tem, then an easy-to-use PC system. But whatever the technology in place,
cell managers furnished inaccurate data about when their tasks would be com-
pleted. It turned out human factors were the culprit: managers who revealed
their work would be late were punished in performance and compensation
reviews; in addition, they believed that if they shared information other man-
agers would use it for their own ends. Production scheduling only improved
after a series of senior-management meetings about the problem. Top execu-
tives stopped punishing managers who told the truth about scheduling, and
agreed (after substantial argument) on which scheduling information to make
common across the division.
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Executives at a pharmaceutical company wanted to increase information
sharing between its research and development departments. They hired a con-
sultant to create a data architecture that included centralized databases and
applications. But the effort broke down when researchers and developers
couldn't agree on which applications to use for circulating research results.
After this setback, information managers took a different tack. They decided
the best way to exchange information among different research projects was to
create drug development teams, each of which had an information specialist.
These specialists passed along information to team members, as well as gath-
ered it from them to share with others in the company or department.
Researchers commented that for the first time they understood how the infor-
mation they created was used later in the development process—the result of a
personnel rather than a technological change.

Then there's the consulting firm that had a well-functioning information
environment to begin with. Its technology was no better than any other com-
pany's, but its people were generally excellent information creators, sharers,
and consumers. They were hired in part for their information skills, and they
were evaluated and promoted partially on the basis of how they handled infor-
mation. The firm, which has led the industry in long-term growth and prof-
itability, went to considerable lengths to provide opportunities for face-to-face
meetings among consultants who needed to share information. Years before
Lotus Notes or the World Wide Web came into being, this firm created printed
directories of topic experts and published bulletins summarizing what they
had found out from dealings with clients.

These companies have learned, often through painful experience, that bet-
ter computers and communications networks do not inevitably lead to better
information environments. Certainly, no firm I know of practices information
ecology in every way. Yet even managers at the satellite manufacturer
described above, after rethinking their original assumptions and costly invest-
ment, are moving in the right direction.

Rather than a narrow focus on technology, information ecology puts how
people create, distribute, understand, and use information at its center. Man-
agers who take an ecological approach believe that

• information is not easily stored on computers—and is not "data";
• the more complex an information model, the less useful it will be;
• information can take on many meanings in an organization;
• technology is only one component of the information environment and

often not the right way to create change.

Breaking down an organization's status quo is never easy. Information
ecology calls for new management frameworks, incentives, and attitudes
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toward organizational hierarchy, complexity, and division of resources—for a
start. Yet when managers at all levels fail to take a broader approach to infor-
mation use, there are real consequences: from millions of dollars wasted on
unnecessary technology to salespeople who don't understand how to use a
customer database more effectively. Ironically, as information becomes ever
more important to us, we must learn to think beyond machines.

Why Technology Is Not Enough

There's no doubt the amount of information technology in organizations has
increased, and that it can be a powerful force for changing how we do our
work.1 Technology—including computers, communications networks, and
software—has become not only an aid to managing information, but a potent
industry in itself. In the United States, more than fifty percent of all capital
spending goes to information technology. Spending on IT went from three
percent of US GNP in 1990 to five percent in 1995, and has accounted for
more than a third of the growth of the entire American economy over the past
four years.2 Over the last decade, IT spending in the United States alone has
been estimated at over three trillion dollars.

But information—or at least the effective use of it—has not improved at
the same rate as technology spending. Charles Wang, CEO of Computer Asso-
ciates, one of the world's largest software firms, claims that a third of this
spending—a mind-numbing trillion dollars—has been wasted through misuse
or nonuse.3 He argues that this is due to poor communication between busi-
ness managers and technologists. I would add that assuming technology itself
will solve every difficulty is the real problem.

Despite trillions of dollars, pounds, marks, francs and yen spent on IT for
business purposes, technology appears unable—at least by itself—to supply
us with the information we need to run and manage a business. Despite twen-
ty years of attempts to control information by creating an "architecture" of
what is needed by whom and how they might receive it, the centralized engi-
neering approaches employed have often neither informed nor improved our
discussions about information needs.

Consider the IBM Corporation. Even given the company's problems over
the past few years, it is still the largest information technology firm in the
world, and it meets success in many areas. As I'll point out later, it even has
some information bright spots. But IBM's information management perfectly
illustrates how good technology doesn't necessarily translate into good infor-
mation. From the mid-1980s to mid-1990s, IBM spent literally billions (reput-
edly about seven percent of its sixty-five billion dollars in revenues)4 each
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year on technology for internal use; managers often claimed that the company
was its own best customer. Every IBM manager I ever met had either a PC or
a terminal on his or her desk; every function, from research and development
to customer service, was supported by major applications.

Yet no IBM manager ever told me their information was better than in
companies that spent far less on technology. Indeed, when Jerome York and
Frederick Zuckerman came to IBM in 1993 as Chief Financial Officer and
Treasurer, respectively, they discovered a very poor information environment,
particularly in the realm of essential financial information.5 It took York two
months to get basic information on outstanding warranties on IBM products.
Zuckerman was unable to find out how much foreign exchange rates had
affected profit margins at IBM Europe or IBM Australia.

I don't mean to single out IBM. Its information problems are no worse
than those of many companies. Throughout this book, I'll discuss exemplary
firms—including IBM—that are doing something worth emulating. But
since the early 1990s, I have consulted with or researched over fifty com-
panies on information management issues, most of them large, sophisticated
organizations. For the most part, their information environments are
appalling. They don't know what they know or what they need to know.
They have little accessible information about their employees, their cus-
tomers, or even their own products. Even firms that are renowned for spe-
cific information systems applications have generally poor internal
information environments.

No company can afford such information incompetence, although the cost
of having the wrong information—or not using the right information—is dif-
ficult to measure. Obviously, a researcher can't read a manager's mind to find
out what information she had, when she had it, where she received it from,
and how she used it to make a decision. But no one would deny that decisions
made based on useless information have cost companies billions of dollars in
products that did not sell, acquisitions that did not lead to much-vaunted syn-
ergies, redesigned processes that didn't work, and plant or equipment invest-
ments that did not produce.

History is also replete with examples of decision-makers who ignored
critical information. Some people within the US Army knew that a large
group of airplanes was headed toward Pearl Harbor; others knew that six
Japanese aircraft carriers weren't where they were supposed to be, yet nobody
acted on that information.6 NASA engineers knew that the seals on the space
shuttle Challenger didn't work in cold weather, but the launch still took place
on a cold day. On a less tragic note, in the early 1980s, IBM had plenty of
information, based on their own research as well as external market trends, to
foresee the decline of the mainframe. Yet as late as 1994, when the company's
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computer division was struggling badly, a member of IBM's board of directors
complained that he never knew there was a problem.

Although machine-engineering purists might argue that we just haven't
used the technology and tools of information design correctly, forty years of
failure is forty years of failure. The tools most frequently employed to design
information environments derive from the fields of engineering and architec-
ture; they rely on assumptions that may be valid when designing a building
or a power generator, but rarely hold up in an organization. The sheer volume
and variety of information, the multiple purposes to which it is put, and the
rapid changes that take place overwhelm any rigorous attempt at central plan-
ning, design, or control.

As one group of researchers has noted, predominant approaches to infor-
mation have emphasized the rational, sequential, analytic "left brain" attribut-
es of information and its management. But for these researchers, who are
library scientists rather than computer engineers, the "right brain" aspects of
information use—that is, intuitive and nonlinear approaches—matter just as
much, if not more.7 Knowledge captured in an emotionally moving story, for
instance, or our mood when we peruse a printout, may affect how we handle
information much more than its appearance on a computer screen.

A few observers have also emphasized that information has a behavioral,
human side that runs counter to the machine-engineering school, but they have
largely been ignored.8 Information architects continue to create models with
the naive—and often ludicrous—faith that they will be followed explicitly.
Information plans (sometimes) lead to development of computerized informa-
tion systems, but little attention is given to human factors. The result, as my
research shows, is that virtually no one feels their company has a well-man-
aged information environment.

What Is Information, Anyway?

I advocate an ecological approach to information management for any num-
ber of reasons. To begin with, the definition of information itself is hard to
pin down. Take the old distinction between "data," "information," and
"knowledge." I resist making this distinction, because it's clearly imprecise.
"Information," after all, is both an umbrella term for all three, and also the
connection between raw data and the knowledge eventually attained. We
also tend to inflate the meanings of these terms. For years, people have
referred to data as "information"; now they have to resort to the high-mind-
ed "knowledge" to discuss information—hence, the current boom in
"knowledge management."
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Table 1-1. Data, Information, and Knowledge

Data Information Knowledge

Simple observations
of states of the world
• Easily structured
• Easily captured on

machines
• Often quantified
• Easily transferred

Data endowed with
relevance and purpose
• Requires unit of analysis
• Need consensus on meaning
• Human mediation necessary

Valuable information
from the human mind

Includes reflection, synthesis,
context
• Hard to structure
• Difficult to capture on

machines
• Often tacit
• Hard to transfer

Data, information, and knowledge aren't easy to separate in practice; at
best you can construct a continuum of the three. Still, coming up with working
definitions of these terms is a useful starting place. Defining them can show
where a company has focused its IT energy; whether the data it generates has
a real use; whether the assumptions for structuring information make sense—
and if any of it has paid off.

I define data as "observations of states of the world"—for example,
"there are 697 units in the warehouse." The observing of such raw facts or
quantifiable entities can be done by people or by the appropriate technology.
From an information management perspective, data is relatively easy to cap-
ture, communicate, and store. Nothing is lost when it's represented as a string
of bits, which certainly comforts IT personnel. (See Table 1-1.)

Peter Drucker has eloquently defined information as "data endowed with
relevance and purpose."9 Who endows it with these attributes? Humans, of
course. Even when a computer automatically transforms a spreadsheet entry
into a more informative pie chart, somebody had to choose how to represent
such a chart originally. People turn data into information, and that's what
makes life difficult for information managers. Unlike data, information
requires some unit of analysis. And no matter how simple the informational
entity—price, revenue, customer, year—somebody is bound to disagree with
your definition of it. Information is also much harder to transfer with absolute
fidelity; think of playing "Telephone" as a child, or the outcome of most office
rumor mills.

Knowledge is information with the most value and is consequently the
hardest form to manage. It is valuable precisely because somebody has given
the information context, meaning, a particular interpretation; somebody has
reflected on the knowledge, added their own wisdom to it, and considered its
larger implications. For my purposes, the term also implies synthesis of mul-

9
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tiple sources of information over time. Some knowledge, as Ikujiro Nonaka
has long noted, is tacit—it exists symbolically in the human mind and can be
made explicit only with difficulty.10 Knowledge can be embedded in
machines, but it's tough to categorize and retrieve effectively. Anyone who
has ever tried to transfer knowledge from one person or group to another
knows how hard that is; not only must receivers use the information, but they
must also acknowledge that it actually constitutes "knowledge."

Obviously, the amount of human involvement increases as we move along
this continuum of data-information-knowledge. Computers are well-suited for
helping us manage data, less so for information, and even less for knowledge.
Machine-engineering management approaches also work best—not to say
well—on data, worse on information, and worst on knowledge.

Over the past several decades, company executives may have been con-
tent with distributing straightforward quantitative information on performance
in uniform categories defined by senior managers. Increasingly, however,
today's managers are more interested in capturing ideas—explanations or con-
text for financial results, best practices, market and competitive intelligence,
solutions to customer problems, learning from a conference, even attitudes
and values. Ideas can be distributed in the form of text, photos, and graphics,
or as audio and video recordings. An idea may constitute one page or an entire
book. It may be on paper, film, or computer. Ideas are not a new form of infor-
mation, but effective use of them can now give companies a competitive edge.

More important, the information and knowledge of senior managers is not
the only valuable source in an organization. While the decline of hierarchy
has probably been exaggerated, an increasing number of managers are
attempting to capture the insights, observations, and experience of their
employees at all levels.11 New technologies, including groupware, electronic
networks, and multimedia applications, do facilitate the management of more
complex information forms.

There's just one problem: this kind of information is unruly. An informa-
tion architect's predefined categories can't capture its fuzzy, frustrating diver-
sity. And if machine-engineering approaches haven't worked well for
structured information, they're hopelessly unsuited for structuring ideas.

The Research Points to Information Ecology

When I've used the term "information ecology" in my consulting practice,
I've gotten mixed reactions at first. Some managers find the concept a refresh-
ing break from IT techno-babble. Others distrust anything that reeks of
"green" approaches to business. I consider ecology, the science of under-
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standing and managing whole environments, only a metaphor. Still, metaphors
can be quite powerful; they often drive behavior and help to build a new orga-
nizational vision.12 Rather than modeling an information environment on
machines and buildings, I argue for an approach better suited to living things.

When we begin to think of the many crisscrossing relations among peo-
ple, processes, support structures, and the other elements of a company's
information environment, we have a better model for managing the complex-
ity and variety of current information use. You could also describe information
ecology as "holistic management of information" or "human-centered infor-
mation management."13 The essential point is that this approach puts humans
back at the center of the information world, banishing technology to its right-
ful place on the periphery.

It places the primary emphasis not on generation and distribution of reams
of information, but rather on the effective use of a relatively smaller amount.
An information ecologist, like an architect or engineer, would still plan a com-
pany's information environment; but that planning would allow for evolution
and interpretation. It would relax some of the central controls that never really
worked anyway, and make the people who need and use specific information
responsible for it. In short, ecological approaches to information management
are more modest, behavioral, and practical than the grand designs of informa-
tion architecture and machine engineering.

While this ecological approach may be new to information management,
it's quite familiar to business strategists and economists. The use of ecology as
a metaphor goes back at least as far as the late 1950s, when the economist
Charles Lindblom described how public managers "muddle through" most
decisions.14 The most consistent advocate of an ecological approach has been
Henry Mintzberg; in many articles and books he has pointed out that business
strategy and management are not predictable, well-oiled processes but are
"emergent," based on the vagaries of politics, conflicting motivations, and
imperfect perceptions.15 The Mintzberg organizational vision—one that very
much appeals to me—allows for both deliberate and emergent strategy. He
describes this managerial combination as something akin to craftsmanship, in
which the outcome is shaped both by the design of the craftsperson and by
day-to-day exigencies.16

There's no clear body of research to tell us how firms should manage in
Mintzberg's emergent environment, whether it comes to strategy, policy, or
information use. But in my own work, I've encountered many companies that
have started to grapple constructively with their information problems. The
list below highlights the forty-eight firms that served as sources for my work
on information ecology. In each, I conducted research—through both struc-
tured and semi-structured interviews and surveys, as well as more free-form
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List of Firms Studied

AT&T
Andersen Consulting
British Petroleum
Chrysler Corporation
Dell Computer
DuPont
Ford
General Motors
Hoffman La Roche
Internal Revenue Service
Lithonia Lighting
Merck Medco
Mitsubishi Electric
NYNEX
Sematech
Standard Life
Union Pacific Railroad

American Airlines
Asea Brown Boveri
Chase Manhattan Bank
Coopers & Lybrand
Dow Chemical
EDS
Genentech
Hallmark
Hughes Space &

Communications
Lotus Development

(now IBM)
Monsanto
Pacific Bell
Sequent Computer
Teltech
Xerox

American Express
Barclay's Bank
Chemical Bank (now Chase)
Dai-Ichi Pharmaceuticals
Dun & Bradstreet
Ernst & Young
General Electric
Hewlett-Packard
IBM
Johnson & Johnson
McKinsey & Company
Millipore
NationsBank
Polaroid
Steelcase
Toshiba

consulting interviews—with information and IT providers, information users,
and senior executives.

I mention most of these firms later in the book in specific examples; some
are described anonymously. In addition, I surveyed 35 information managers
from 25 of these companies on cultural and behavioral aspects of ecologically
oriented information management.17 Based on these many sources, I will present
a set of ecological practices—a wide variety of approaches that have been tested
by different companies—as well as a general description of information ecology.

How This Book Is Organized

The first section includes this introductory chapter and the two that follow.
Chapter 2, "The Illusion of Control: Our Information Past," addresses prob-
lems with previous approaches to information management, including an
analysis of IBM's original Business System Planning model. If you prefer to
skip the historical details, I suggest you cut straight to Chapter 3, "The Best of
All Worlds: Information Ecology." There I outline the components of an eco-
logical organization and end with a look at the UK's Standard Life Assur-
ance—one of the most ecologically oriented companies around.

The next section, Chapters 4 through 9, focuses on the information envi-
ronment of organizations. This is the core of the book; the components dis-
cussed here are probably the most amenable to managerial change. Each of
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these chapters concludes with an assessment survey for that particular area of
information management.

Chapter 4, "Information Strategy," emphasizes the importance of devel-
oping an overall strategy for information use. Here I discuss Chemical Bank,
Dow Chemical, Genentech, General Motors, Johnson & Johnson, Merck
Medco, Millipore, NationsBank, and other companies.

Chapter 5, "Information Politics," delves into the infighting, jealousy over
division of resources, and political battles information ecologists should
expect. I describe the political aspects of information use at ABB, Hewlett-
Packard, Hughes Space and Communications, and a small oil company.

Chapter 6, "Information Behavior and Culture," looks at how people really
use information, what they want, and why it's so hard for them to change.
Among the companies that have wrestled with this topic are American Airlines,
Buckman Laboratories, Polaroid, Springfield Remanufacturing, and Wal-Mart.

Chapter 7, "Information Staff," considers the information responsibilities
of various information providers—not only IT people, but also librarians,
guides, and content editors. I present the critical information staff issues of
Coopers & Lybrand, Hallmark Cards,, and McKinsey here.

Chapter 8, "Information Management Processes," analyzes why_compa-
nies need to address how information work is done on a day-to-day level. I
describe several key steps of an information management process that all
organizations have in common and discuss specifics at AT&T Universal Card,
Chase Manhattan Bank, Dean Witter, IBM, NYNEX, and Toshiba.

Chapter 9, "Information Architecture," presents several alternatives to the
machine-engineering approach for structuring and modeling information.
Exemplary companies detailed in this chapter include American Airlines,
American Express, IBM, Teltech, and Xerox.

The final section of the book covers the last three chapters. Chapter 10,
"Connecting to the Company: Information and the Organization," takes on
the overall organizational environment for information management: this
includes its business situation, technology investment, and physical arrange-
ment. Here I look at Chrysler, Lithonia Lighting, NEC, National Semicon-
ductor, 3M, Steelcase, and Verifone.

Chapter 11, "Information and the Outside World," focuses on a compa-
ny's external environment, including the business, technology, and informa-
tion markets that affect it. I also discuss the various relationships between a
company's information environment and this external environment. Firms
described in this context include Digital Equipment, Monsanto, Shell Oil, and
Southwest Airlines. Chapters 10 and 11 conclude with assessment surveys for
managers as well.

Chapter 12, "Implementing Information Ecology," closes the book with
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some practical suggestions for managers, and tells the story of fictional Good-
Drug, a company that does everything right.

Where Do We Go from Here?

Part of the appeal of the rational, machine-engineering approach to informa-
tion is that it gives managers and professionals something clear to do. After
all, if we're not supposed to design information environments in great detail,
how do we spend our time constructively? Surely there's more to information
life than "fighting fires"? Of course there is. But when managers begin to take
an ecological approach, their roles may no longer be so well defined, or their
control over information so assured.

I would never argue that technology and formal engineering of informa-
tion environments have no value. Certainly, IT has made it much easier to
access many types of information; new technologies for high-bandwidth com-
munications, object management, multimedia computing, to name but a few,
are enhancing everyone's information environment. Formal information plan-
ning has its uses, especially when managers are dealing with a specific infor-
mation domain, and when they intend to build a computer system to support
that domain. It's even more useful when they expect little change in that
domain over the next several years. Unfortunately, there are few companies
in contemporary industrial societies in which these conditions prevail across
an entire organization.

The alternative to architectural control—information ecology—has never
been articulated before this. While many firms have adopted aspects of a
human-centered approach to information, until now there has not been an
overarching framework for ecological information management. Yet many
managers understand the human aspects of information use intuitively. Like
the student who discovered he had been writing prose all his life, they may
already be practicing information ecology without knowing it.

My task is to make managers aware of what they know in their gut. More
important, I want them to make this intuitive knowledge explicit in order to
build a more competitive, creative, and practical information environment for
everyone involved. Only then will the "Information Age" and the "Informa-
tion Revolution" become more than frustrating hype.



 
The Illusion of Control:

Our Information Past

We tried information architecture for 25
years, but we got nowhere.
We always thought we were
doing it incorrectly.

A director of information management,

Xerox Corporation

Since the 1950s, computers have enabled us to capture and store much larger
volumes of information. Consequently, managers have gone from a cautious
interest in planning and monitoring organizational performance to the current
frenzied clamor to know everything. Of course, it's impossible to know every-
thing about how a business operates; that was true in 1900, and it will still be
true after the year 2000. Yet the desire for control is never far from most man-
agers' hearts. It has often seduced them into attempting to quantify the inher-
ently unquantifiable, or ignoring certain types of information that aren't easily
represented on a computer.

What we think of as modern information management began roughly a
century ago; it emerged through what has been called the "control revolution"
in business operations.1 The dawn of the corporation, with its multidivisional,
multifunctional organization, created a greater need for coordination and con-
trol. Information systems historian Joanne Yates2 has cogently described the
mundane beginnings of information management in the form of business cor-
respondence (generated by the typewriter) and document filing systems
(stored in the cabinets still common in any office). Advances in transporta-
tion and production technology also called for a much faster and more effi-
cient means of handling an organization's information.

15
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Early on, information management involved four different approaches. They
correspond roughly to four modes—or "streams"—of information in a modern
organization: (1) unstructured information; (2) intellectual capital or knowledge;
(3) structured information on paper; and (4) structured information On computers.
Though the four streams have different intellectual origins, at times they have
overlapped when put to practical use. In addition, the popularity or influence of a
given information stream has varied widely over the years. Structured informa-
tion on computers came out of nowhere in the 1970s to dominate information
management; in the 1990s, knowledge management is now all the rage.

Nevertheless, the four approaches have several problems in common. The
information they use overlaps with other types, the management styles they've
adopted have not been adequate, and they have largely ignored behavioral and
social factors in information use. Below I will discuss each of these "control"
approaches separately, showing how all could benefit from a more ecological
perspective. Then I'll focus on the one that still dominates—management of
structured information on computers.

Control Approach 1: Unstructured Information

Attempting to handle the stream of unstructured information generated by an
organization—or an entire society—is the oldest approach around. Librarians,
market researchers, executive assistants, and policy analysts have gathered
information like customer reactions to new products or the trade "secrets" of
competitors as far back as the twenty-first century BCE, when clay tablets were
gathered together in the first library in Sumeria. Needless to say, this approach
has a bit of a head start over the others.

But it hasn't varied much for centuries, because the approach itself is unstruc-
tured and labor intensive, requiring highly skilled workers and offering few
economies of scale. Historically, gatherers of unstructured information relied most
heavily on printed sources, including books, journals, and reports. Over just the
past ten years, of course, there's been tremendous growth in the availability and
use of on-line information; in 1993, for example, there were over 4,000 commer-
cial databases in the United States alone.3 Yet if anything, widening this particular
information stream has only made it harder to manage, not to mention control.

In the past, unstructured information management was largely an ad hoc
activity. Workers gathered information for a specific purpose and delivered it
to decision-makers for their use. Librarians were the only group of workers
extensively trained in this area of information management. Over the past two
decades, librarians have been managing printed information, as well as par-
ticipating in its acquisition, distribution, and storage in computerized forms.
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Even so, their role is still largely a passive one: they handle information
requested by others.4

Unstructured information providers like librarians do have unique skills.
They often have a better understanding of information's content, and they're
closer than any other type of provider (though usually not close enough) to
the user. They sometimes add value to the information they collect—synthe-
sizing, interpreting, and packaging it to suit the purposes of whoever requests
it. But the ad hoc nature of their work, the passivity with which information is
provided, and their inability to leverage their activities beyond personalized
service to individual users has limited the effectiveness of this group's work.
While librarians and their use of on-line services have a definite place in an
ecologically oriented organization, they're not enough.

For example, managers at the New York Capital Markets division of an inter-
national bank decided that widely distributing information about its clients and
potential deals was crucial to its success, and that traditional library-type interme-
diaries created a bottleneck. The firm acquired the groupware program Lotus
Notes and gave its investment bankers direct access to a system called "Market
Talk"; one component of the system automatically captured external news in cat-
egories predefined by users. Other components allowed bankers to share infor-
mation (where ethically appropriate) on pending deals and changes in clients'
organizations. While the system did increase overall external information costs in
the division, it also increased information use dramatically. Many of the bankers
now wax enthusiastic about how the information has led to more and better deals.

This example illustrates the direction unstructured information manage-
ment may take in the future. It will rely less on a central function—for exam-
ple, a library or competitive intelligence group—and more on people from
around the organization who have knowledge worth sharing. And it will not
try to control the flow of that information, especially for short-sighted finani-
cal reasons, since such control might actually undercut the main goal of any
business: to compete successfully in the marketplace.

Some unstructured information—rumors, gossip, stories—will always
remain that way. That's life in increasingly decentralized organizations. For
providers and managers of unstructured information, the greatest challenge
will be determining when and how to exert control—and how much comput-
erization is appropriate for a given class of information.

Control Approach 2: Intellectual Capital or Knowledge

While many managers say the knowledge of their employees is a company's
most valuable asset, few firms have actively begun to manage this information
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stream on a broad scale. Knowledge management has thus far been addressed
either philosophically or technologically, with little pragmatic discussion of
how knowledge can be managed and used more effectively on a daily basis.5

Certainly, companies have long focused on hiring knowledgeable people, and
on increasing their employees' knowledge through training and education. There
have been efforts, both systematic and ad hoc, to improve the transfer of knowl-
edge from laboratory to production in the new-product development process at
such firms as IBM, AT&T, and Xerox. And anyone who works in an organiza-
tion knows how many company pamphlets, instruction manuals, and other paper
documents exist to help—supposedly—capture and distribute knowledge.

Only recently have computers become an effective tool in managing
knowledge or intellectual capital. That's largely because new software can
capture structured text, discussions, and graphics or video. Firms have begun
to encourage employees to contribute to knowledge bases and discussion data-
bases. Hewlett-Packard, for example, maintains a database called Electronic
Sales Partner that allows various professionals to view any proposals, white
papers, presentations, or product literature that might aid the sales process.
The same company also has a discussion database called Trainer's Trading
Post in which education-oriented HP employees give their opinions of courses
offered by HP and course materials on-line.

But only limited progress has been made in capturing knowledge for
expert systems and neural networks, because of the technical difficulty of
keeping such knowledge up to date. The celebrated XCON (Xpert CONfig-
urer) for configuring computer-system orders at Digital Equipment, for
instance, is no longer used. A widely publicized neural network once
employed for picking stocks in Fidelity Investments' Disciplined Equity Fund
has also been dropped.

Knowledge is often sprawling and messy, and the ways in which knowl-
edge workers use it are manifold and unpredictable. More to the point, early
attempts to "engineer" knowledge have often failed. An ecological approach
to knowledge is critical, then, simply because humans are essential to shap-
ing, interpreting, and muddying this most complex kind of information.

Control Approach 3: Structured Information on Paper

Paper-based records and documents have ruled the information roost until
very recently. For the vast majority of its history, this stream has been domi-
nated by what is now called records management—defined by one British
records-management practitioner as "the management of any information cap-
tured in reproducible form that is required for conducting business."6 That
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would include computer (or at least magnetic tape) based information, but
paper, of course, has been the medium of choice for the first several thousand
years of records management.

Governments were the first to manage records in libraries or national
archives; the earliest Sumerian repositories date to 5000 BCE. France estab-
lished a national records office in the eighteenth century, England in the nine-
teenth, and the United States in the twentieth. The document registry, in which
workers number and track incoming or outgoing documents, was a key focus
of these organizations.7 Corporations really only began to manage the full life
cycle of documents in the mid-1940s, but most large firms still have records
management units in operation today.

Records management dominated this information stream until the early
1970s, when managers began to incorporate the broader notion of "Informa-
tion Resource Management" (IRM). In some respects, IRM is an early form of
information ecology, though its subsequent problems in practice illustrate cer-
tain pitfalls to avoid. This movement reached its fullest expression in the US
federal government; the Commission on Federal Paperwork developed and
articulated many of its principles, which were later embodied in the Paper-
work Reduction Act of 1980.8

In addition to the somewhat simplistic objective of reducing bureaucratic
paperwork, these principles included measuring and managing the cost of
information, setting up efficient modes of information storage and retrieval,
emphasizing increased organizational awareness of the value and use of infor-
mation, and, most profoundly, recognizing that excessive paper results from
an organizational lack of policy and accountability, rather than a simple paper-
handling problem. In businesses and to some degree in government, IRM
quickly encompassed not only records and forms but also computerized infor-
mation and databases. Like information ecology, it advocated integrated man-
agement of multiple information types.

Apart from government paperwork reduction, however, IRM did not have
a long-term, major impact on how information was managed in either the pub-
lic or private sectors. Its managerial advocates seldom realized their high and
worthwhile ambitions. Like approaches to managing unstructured informa-
tion and knowledge, IRM has made some important contributions to informa-
tion management, including its promotion of a combined approach to
computerized information and stored records; its recognition that information
has significant economic value; and its overall treatment of information as a
valuable resource. But IRM as a movement, sadly, is now dormant.9

All budding information ecologists need to heed this cautionary tale. For
one thing, IRM was much more admirable in theory than in practice.10 Its
advocates made overly rational and systematized assumptions about how
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organizations worked, and about how easily information could flow around
those organizations. IRM advocates assumed that organizations worked as sys-
tems, rather than as individuals and communities with diverse interests, and
consequently found it hard to motivate anybody. IRM's ambitious goals col-
lided with the realpolitik of government agencies and departments, many of
which didn't always want information to flow freely to rival managers or even
their own workers. And while most managers understand that information has
value, assigning a specific value to a specific, idiosyncratic chunk of informa-
tion has always been difficult.

Many executives perceived, perhaps accurately, that IRM was a self-serving
ploy of information managers, who would have had to become "czars" of all types
of information in order for IRM to work. The mismatch between IRM objectives
and real-world information environments meant that it eventually degenerated into
technology management. In the words of John Leslie King and Kenneth Kraemer,
two academics who have studied IRM in government extensively,

IRM is enacted to treat information as a resource, but in practice its focus is
mainly on the management of information technology. The great breadth of
IRM objectives is so far out of the reach of most managers that, in practice,
their IRM "strategy" immediately devolves to management of technology.
The goal of managing information seldom is resurrected.11

One could argue that even a "compromised" verson of IRM has value.
But I believe the baby has already been thrown out with the bathwater. There
are still a few so-called IRM managers, particularly in US government agen-
cies, but they are now virtually indistinguishable from traditional information
systems managers in other organizations.

And yet, even the old-fashioned realm of records management requires a
more ecological approach these days. The volume and complexity of infor-
mation is simply overwhelming traditional methods. As one advocate of
records management points out:

We have mountains of paper files and computer printouts. Rolls of micro-
film and stacks of microfiche are filling boxes and cabinets. Audio and video
tapes are hidden away in corners and desk drawers. Diskettes are scattered
throughout offices, computer tapes are consuming warehouse space, and
optical disks are filling cabinets. Today, we also face new information sys-
tems in the form of voice and video.12

A centralized, highly engineered approach to this vast amount of infor-
mation is clearly untenable. Even the most carefully maintained records are
of no value unless they are used. Information management strategies that
make every employee a records manager seem to be the only viable alterna-
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tive. And general tactics that focus on how people in organizations create,
store, and use records will be more valuable than those involving only tech-
nology or records architectures.

Control Approach 4: Structured Information on Computers

Using computers to handle structured information has become the most popu-
lar approach to information management, partly because of the problems asso-
ciated with the other three streams. Its advocates believe computerization can
deal with the exploding reams of paper in any organization, direct informa-
tion use rationally, quantify and easily distribute an organization's knowledge,
maybe even cut down on personnel costs by getting rid of librarians and other
information providers. Yet almost anyone who works in an organization
knows these assumptions are not only Utopian; they're often dead wrong.

From the early, post-World-War-II days of computer information man-
agement, IT gurus championed technology to solve information problems, and
IT has improved rapidly since the first mainframe applications. With each
advance in processing speed, memory, storage capacity, and software came
an expectation of better information environments. Supposedly, managers and
professionals would get the information they needed because they'd have
more powerful tools at their disposal—timesharing or fourth-generation lan-
guages or relational databases or personal computers or neural networks—or
whatever shiny new discovery comes next. Technology proponents are per-
petually optimistic, even though the most "revolutionary" advances in tech-
nology—the first mainframes, PCs, e-mail—have seldom led to evolutionary
improvements in information use.

Given this technological focus, IT professionals have mainly concerned
themselves with managing computer-based data, rather than information more
broadly defined. This has its uses; yet the heavy emphasis on what can be rep-
resented on a computer has often ended up denying that unstructured infor-
mation or knowledge has any value. Sometimes it's as if these "fuzzy" kinds
of information don't exist for the people in charge of the machines, although
such information—a boss's explanation of how to interpret a competitor's
numbers, a conversation with a colleague, ideas generated in a development
meeting—is what most of us rely on.

Still, in the 1960s, as computers became more reliable and were used for
more than financial transactions, information managers focused on structur-
ing data efficiently. Some, quite sensibly, did not want the decisions made
around an organization based on differing versions of the same data. This wasn't
a large problem for most companies, since almost all computer-based infer-
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mation was maintained centrally. The desire to avoid redundancy was fueled
more by a need to reduce costs and optimize system performance.

As computers become more powerful and data storage cheaper, you'd
think avoiding redundancy would be less of a concern. Yet technologists still
worried about it. In the 1970s, they began to advocate separating data from
computer applications, again for initially sensible reasons. One database of
customers, for example, could serve more than one application, which meant
that people in order processing, sales promotions, and billing would all be
using the same numbers.

These technologists concluded that the only way to avoid redundant data
storage across applications was to develop plans or "architectures" of key data
elements and classes and their relationship to applications. IT experts came
up with various ways of building such plans, but IBM advanced the most pop-
ular one. Called "Business Systems Planning" (BSP), this approach was the
information-planning tool of choice for a generation of computer and data
managers. While BSP was relatively concerned with data, its primary focus
was on the development of information systems applications.13

BSP advocates also emphasized the need for an independent analysis of
data requirements, and the relationships between data and business procedures
or processes. For example, what data were used in a company's shipping
process? And did the shipping function have the ability to create, read, update,
or delete that data? IBM researchers (notably E.J. Codd ) pushed these con-
cepts, and by the late 1970s they had become part of "information engineer-
ing," a methodology promoted by IT consultants James Martin and Clive
Finkelstein.14 Information engineering is based on the following principles:

• "top down" identification of business information requirements
through interviews with senior executives (this also served a market-
ing purpose, of course, for IBM and its imitators);

• "bottom up" identification and detail of all computerized information
items or elements used in the organization;

• alignment of key data entities and classes with the processes using
them within the organization;

• grouping of data class and process relationships into specific computer
applications and databases.

BSP, information engineering, and its successors brought a new level of
planning and rationality to information management. Throughout the late
1970s into the 1980s, many IT organizations hopped on the bandwagon. Even
in the 1990s, BSP and information-engineering approaches are still applied
under the general name of "information architecture."
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So what's wrong with this eminently rational picture? First, while their
primary objective is to facilitate interactions between information providers
and users, these approaches usually end up creating barriers to communica-
tion. The abstraction, technical orientation, and complexity of information
modeling tend to drive away users. Even the less technical representations of
the approach are hardly appealing to the average marketing or manufacturing
manager. For example, Clive Finkelstein earnestly writes:

The purpose of normalization can be stated in a non-technical way as: The
application of a formal set of rules which determine those key attributes
which uniquely identify each data attribute, and which place each attribute in
an entity where it is fully identified by the whole primary key of that entity.15

If this definition is nontechnical, God forbid that managers should be
exposed to the technical one. I've frequently observed how negatively man-
agers respond to this kind of techno-babble. Here's a typical comment from a
manager at a pharmaceutical firm who was involved in an information-engi-
neering project:

I deal with pieces of paper, regulatory submissions. It's grunt work, and
these meetings were way too abstract for me. They drove me flipping crazy.
I'd tell them what I did and the computer people would tell me that their
charts said that. We talked a lot about the way things should be. It was tor-
turous, and it went on for months. I left out of frustration. It was a stupid
waste of my professional time.16

The complexity and detail of BSP and information engineering approach-
es also mean that they're frequently never completed;17 and when they are
finished, managers often decide not to implement them.18 When allocators of
corporate resources must decide between investing in information architec-
ture and a more tangible, obviously useful system for order processing or cus-
tomer-service problem tracking, they tend to choose the latter. At American
Airlines, for example, more than 200 data modelers were redeployed in 1994
to help develop a new frequent-flyer system. In most cases, however, top
executives aren't given a choice. That means more company resources are
often thrown after information architectures and plans, and more years wasted.

When these technical methods are applied broadly to model information
needs, not only do they fail to add value, they also distract from business
change. This is particularly true when the methods of information architec-
ture are also expected to redesign business processes, as some "enterprise
engineers" would have it.19 While machine-engineering designs and architec-
tures may work for individual systems, they often bog down when applied to
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the information needs of an entire enterprise. An enterprise model of infor-
mation can easily take more than a year to complete; by that time, the business
has changed and the model is usually out of date.

Rank Xerox UK, for example, embarked upon a broad program of infor-
mation and process modeling in the late 1980s.20 The goal was to use infor-
mation-architecture techniques and computer-based modeling tools to design
new business processes, then to use those models to generate code automati-
cally for a new set of supporting information systems and databases. When a
new Managing Director arrived after several years of this work, he asked for a
simple model describing the old and redesigned processes. Not one could be
found; all that existed were very detailed data models largely reflecting the
status quo processes. The technicians had lost the objective of business change
in the details of modeling. Now Rank Xerox UK, using simpler approaches
(flow charts and process cost build-up charts), has achieved some successful
changes in its work processes, and it uses information architecture only to
design specific systems.

Obviously, machine-engineering techniques apply only to those types of
information that fit easily on a computer. They primarily address highly struc-
tured data involving past financial or operational management within the orga-
nization. Other forms of information that appeal to managers—including
external market numbers, structured communications inside and outside the
firm, text or graphics-based records—generally can't be handled by any of the
methods I've observed. Therefore, many executives have decided to cancel
enterprise-modeling projects, with little fuss or argument, even after costly
initial investments.

Machines Still Rule—But Why?

These four approaches to information management—particularly structuring
computerized information—all have their strengths in the right context. But
overall, we continue to ignore the real problems, reassuring ourselves that
technological progress means information progress. We spend a great deal on
system solutions that don't provide the right information, or don't get used.
We assume that an information management solution is finished when the
technology has been implemented—if it ever gets implemented. The overem-
phasis on technology eventually even reflects poorly on technology itself,
because non-technologists assume that their inability to get the information
they want is due to inadequate equipment.

Of course, it's not fair to lay all the blame for our love affair with the
machine on enterprise modelers and other IT specialists. If techno-babble and
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abstract systems jargon were the only problem with implementing machine-
engineering systems, a company could eventually make a successful transla-
tion for other employees. But the struggles over information use in companies
go far beyond that kind of language problem. The machine engineering model
of information management is rooted deeply in our culture. We all participate,
to a greater or lesser degree, in a culture that values technology and "scien-
tific" control over the real, unpredictable human world.

To begin with, the organizational structures that provide information sup-
port to businesses don't often help much with information. Despite titles like
"Information Services," "Chief Information Officer," and "Information Cen-
ter," most such functions are preoccupied with technology—if not hardware,
then software, applications development, and communications. Few of these
groups could provide, for example, a listing of key information types around
an organization (including information not on computers) and their locations.
If you approached the Information Systems help desk of the typical company
and asked, "Where can I find information on our competitors in South Ameri-
ca?" I doubt you'd get more than a blank stare.

Even corporate librarians, perhaps the last bastion of those interested in
information content, have increasingly become enchanted with technology
while neglecting other sources of information. Many library and information
science programs in universities have put computer-oriented training at the
center of their curricula. Librarians perform more and more computer data-
base searches; indeed, I have encountered many librarians and researchers
who seem to have forgotten that some information can't be found—or trust-
ed—in on-line databases.

Then there's the IT press. Despite names like Information Week and
Info World, these magazines focus almost exclusively on technology, proba-
bly in part because their main advertisers produce high-tech equipment.
Although, broadly speaking, the information industry is large, it's much more
diffuse than the IT industry. No information providers match the clout of IBM,
Digital Equipment, AT&T, and Microsoft. One of the largest providers, Dun &
Bradstreet, has recently broken itself into three companies, all of which have
fewer promotional resources separately. The Information Industry Associa-
tion represents information providers, but this is a vaguely defined body with
many different subgroups and diverse interests.21

In the past several years a few sources have begun to focus on informa-
tion itself. These include CIO magazine and books like Managing Informa-
tion Strategically by Jim McGee and Larry Prusak, Information Proficiency
by Tom Buckholtz, and Infotrends by Jessica Keyes.22 Other books now
address effective creation and management of knowledge in business, for
example, Ikujiro Nonaka and Hirotaka Takeuchi's The Knowledge-Creating
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Company and Dorothy Leonard-Barton's Wellsprings of Knowledge.23 Still,
the number of pages devoted to managing information is nowhere near the
pages about technology that roll off the presses.

Not all industrialized societies are as technology-obsessed as we are.
Japan, for example, has a management culture that emphasizes human infor-
mation in much greater proportions than in Western business. A 1995 survey
found that Japanese senior managers were less likely than their US counter-
parts to feel they must use computers (eight percent vs. sixty-four percent),
get involved in corporate IT construction (thirty-six percent vs. sixty-eight
percent), or rely on their corporate information systems departments as a
source of management information (two percent vs. twenty-eight percent).
Characteristically, the study's authors, Fuld & Company and Fujitsu Research,
subtitled it, "How Different Management Styles Have Resulted in a Competi-
tive Disadvantage for Japan, Inc."; they cite the difference as a factor in the
current Japanese economic downturn.24 Yet in my experience, Japanese man-
agers are much more interested in information and knowledge than those in
the US, and are more diligent about applying it in their decisions and actions.
We should be very careful about explaining this difference as a competitive
disadvantage for Japan; it might be just the opposite.

The Trouble with Computers

Our information past has not only overemphasized technology; it has also devoted
too much energy to information on computers. Information providers—specifically
those in an information systems organization, which normally has far more employ-
ees than any other provider—focus on that narrow band of what can be contained
in bits and by algorithms. That's because computerized information is easy to
manipulate, distribute, and store. But it's not particularly flexible or informative.
The same attributes that make computer-based information easy to load into the
computer, and easy to manage once there, make it less valuable to humans.

People prefer information that is timely and rich in contextual cues. We
like information that involves sequence and causality (that is, a story),25 which
is presented with humor or given a unique interpretation—information that's
visually rich in color, texture, and style, and clearly has relevance for our work
and lives. Perhaps this seems obvious. But what we get from computers is
usually dated information with little or no context or clues to meaning, devoid
of sequence or causality, presented in impoverished formats, in much greater
volumes than we care to sift through.

While it is technically possible to represent quite complex aspects of reality in
ones and zeros, usually much of the value is lost in the translation. Even if we
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could put on a computer the late-breaking news from the CFO's (Chief Financial
Officer's) office that quarterly results will be down, we would also like to know
whether the board has been told of the problem, if it's due to the recession in
Europe, or if our major competitor is doing any better. The computer rarely shows
us the pained facial expression of the CFO as she relates the news, or explains the
obfuscational wording of the memo that tells us something is really wrong.

Plenty of empirical research indicates that senior managers prefer infor-
mation that doesn't reside on a computer. Various studies have demonstrated
that computerized information doesn't provide the variety, currency, and rele-
vance to their problems that managers require. As a result, most executives
rely on verbal information as their most important source. One summary of
these studies suggests that this preference hasn't changed substantially since
research on the topic began in the 1960s.26

Managers tend to get two-thirds of the information they use from human
sources; most of that is through face-to face-conversations, the rest from tele-
phone conversations. The other third is structured information, most of which
comes from documents about the external environment, from market research
reports to industry magazines and the Wall Street Journal. Whenever I ask my
consulting clients or research site managers how many of them get the infor-
mation they need from a computer, almost none say they do. A recent Con-
ference Board survey of strategy and planning managers also found that
"Substantial skepticism was expressed by respondents about whether corpo-
rate information problems can be solved by better computer systems."27

Information managers would probably be better off if they declared a
five- or ten-year moratorium on new technology and focused on information
use itself. But the world of information technology continues to advance, and
some resources will have to be devoted to implementing new capabilities.
Some of those capabilities will be useful in mastering the contemporary
information environment—the ability, for example, to capture, store, and dis-
tribute unstructured text, audio, and video. At the very least, IT managers
should spend their time implementing this particular set of tools, since they
have the most potential to provide the kind of information we want.

Many types of information can be put on contemporary computers, from
entries in the general ledger to videoconferences and expert logic. What I want
to emphasize here is the distinction between focusing on simple "state data"
and information that adds value for its human users. Information ecology,
which prescribes a looser approach to structuring information, is much more
appropriate for managing information of all kinds—not just the data that can
scroll down a computer screen.



 
The Best of All Worlds:

Information Ecology

We will have to learn, before understanding any task, to first
ask the question, "What information do I need, and in what
form, and when?. . .The next question people have to learn
to ask is, "To whom do I owe which information and when
and where."

Peter Drucker, "What Executives Need to Learn"

The well-known ecologist Garrett Hardin has pointed out that if you want to
manage an entire ecosystem, "you can never do just one thing."1 Up to now,
most companies have done a little better than that in managing information:
they have undertaken two things. They've applied technology to information
problems, and attempted to use machine-engineering methods to turn data into
something of use on computers. Unfortunately, neither "thing" constitutes a
holistic approach to information.

Information ecology includes a much richer set of tools than that employed
to date by information engineers and architects. Information ecologists can mobi-
lize not only architectural designs and IT but also information strategy, politics,
behavior, support staff, and work processes to produce better information envi-
ronments. When managers manage ecologically, they consider many avenues for
achieving information objectives. They rely on the disciplines of biology, sociol-
ogy, psychology, economics, political science, and business strategy—not just
engineering and architecture—to frame their approach to information use. And
they look beyond a company's immediate information environment to the overall
organizational environment—how many buildings, offices, and physical loca-
tions are involved? What kind of technology is already in place? What's the cur-
rent business situation?—as well as the external market environment.
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Besides thinking holistically about an organization, there are four key
attributes of information ecology: (1) integration of diverse types of informa-
tion; (2) recognition of evolutionary change; (3) emphasis on observation and
description; and (4) focus on people and information behavior. All four are
analogous to aspects of ecology in the physical world. While the fully eco-
logical approach to information would adopt all of these attributes, each is
valuable in its own right. Adopting any of them will help organizations move
in a more ecological direction—an important fact to keep in mind when infor-
mation ecology seems like a daunting project.

Holistic approaches do have their downside. Working on many dimen-
sions at once requires broad managerial skills and patience. It's also difficult to
decide where to start, and what sequence of activities to pursue, when there
are many tools available. And when change does occur, managers sometimes
can't pinpoint a specific intervention or cause, making it hard to figure out
information ecology's bottom line.

As I've already emphasized, wholesale change never comes easily, particu-
larly when managers don't have as much control over the process as they'd like.
Even so, we can't let that scare us off. The techno-utopian and machine-engi-
neering approaches to information have already wasted far too many resources in
far too many companies; they're simply not up to current information demands.
In this chapter, I'll discuss why the four ecological attributes matter, why we need
a working model for information ecology, and how a real company, the UK's
Standard Life Assurance, has successfully implemented ecological techniques.

Ecological Attribute 1: Integration of Diverse Types of Information

As biological ecologies thrive on species diversity, information ecologies
thrive on information diversity. Indeed, many organizations have already
begun integrating management of diverse types of information: computerized
and noncomputerized; structured and unstructured; text, audio, and video.
Such integration has been driven not only by new technologies but also by
the need to better leverage nontraditional forms of information.

Unlike the other ecological attributes, information integration will happen to
some degree without conscious action. At this point, computers increasingly cap-
ture, access, and manipulate all types of information in some form (even if the
form remains inadequate or has yet to add value). The organizational structures
and processes used to manage computers are becoming de facto integrators.

Still, true information integration won't happen without major changes in
management approaches and organizational structure. Existing information plan-
ning approaches, for example, deal with only one type of information. Just con-
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sider logistical processes in most warehouse facilities, where information plan-
ners address the quantities and volumes of items shipped, but not equally vital
information like customer complaints about late shipments. Even departments
for the provision and management of information usually only work with one or
two kinds. In most organizations, there's scarcely any contact between the infor-
mation systems, library, and competitive intelligence functions. Even fewer firms
have information liaisons who can help find a useful nugget among multiple on-
line sources, pie charts, and databases. In fact, information providers who wish
to meet their customers' needs shouldn't be directing people to any particular
type of information; they should combine all the information media available.

More important, if non-computer providers of information—be they middle
managers, market analysts, or executive assistants—want to direct the inevitable
integration of information in their company, they need to begin explicitly address-
ing how to do so. They must meet with each other, perhaps for the first time;
identify the key topics on which they should focus their energies; and understand
how diverse information sources, formats, and perspectives can be brought to
bear on an issue for the good of the organization. They must resist the headlong
rush to grind all information into a format that is palatable to a computer. Given
the diversity in any information ecology, it's up to non-IT-oriented providers to
package information in forms that engage and spark the information consumer.

Ecological Attribute 2: Recognition of Evolutionary Change

Just as we expect physical ecologies to evolve over time, we should assume
that information ecologies constantly change. That means the information sys-
tems in place also need to be flexible. Since it's impossible to understand or
predict fully how a company's information environment will evolve over time,
information management must allow for change—even if it's not clear exactly
what that change may be.

While I've sought a stable, predictable information environment for years,
I have yet to find one. Once I thought I had in a privately held Northwest tim-
ber company. Timber is timber, and thus it shall ever be, or so I assumed. The
need for wood being fairly constant, this privately held timber company would
appear to be insulated from the usual market pressures. When this firm under-
took an information engineering project, I thought, at last! Here's a company
that will benefit from an entirely rational, machine-oriented approach. But as
any information ecologist could have told me, nothing ever stays the same.

In the middle of the project, the US government ruled that spotted owls in
Western timberlands were an endangered species. If the firm didn't know
where spotted owls lived in its forests, it couldn't cut timber. The information
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engineering effort was halted—after incurring great expense—and the firm
began to wrestle with how to capture and use information on spotted owls.
Much of the relevant information, of course, was in documents, maps, and
photographs. While computers can now contain such information, the com-
pany saw no immediate benefit in computerizing it all; out of necessity, they
moved beyond machine-engineering approaches.

In fact, most IT managers do recognize that information environments are
always changing. By now they know that traditional approaches to systems
modeling and development can easily become obsolete before they're fin-
ished. In developing new computer-based systems, information technologists
are realizing that they can neither anticipate the future for three to five years,
nor freeze changes during the development cycle. To address this evolution,
some firms employ systems-development approaches like iterative prototyping
and so-called Rapid Application Development.

But managers understand much less about how to deal with evolving
information needs in general. Are there analogs to systems-development
approaches in non-computer areas? What's the right compromise between
building information structures that last and structures that can easily be mod-
ified? What approaches to managing continuous change from physical ecolo-
gy can be borrowed and applied to the information world? While nobody
knows the full answers to these questions—and they'll differ from business
to business in any case—recognizing that evolution is an organizational fact of
life is a necessary first step for all managers.

Ecological Attribute 3: Emphasis on Observation and Description

Perhaps the earliest ecologists were the biologists and naturalists like Darwin,
who began by simply describing the world—from the Galapagos to the British
countryside—-in all its complexity. Only then could he and others understand
why a species fit into its environment, or the dynamics of environmental
change. Similarly, we must become more descriptive in our approaches to
information management. It's the height of ignorance and hubris to believe
we understand the information requirements of an organization after only days
or weeks of interviews with a few people; yet this all-too-common assumption
drives many information engineering projects.

While information engineers emphasize modeling the future, information
ecologists take a more humble approach. As Henry Mintzberg might say about
strategic planning,2 if we can't anticipate the future, we shouldn't plan it in
detail. Describing and understanding the existing information environment is a
major undertaking in itself.
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Indeed, the information environment in any large organization is highly
complex. Describing who has what information, the various sources of infor-
mation support, how information and knowledge are used in work processes,
and the organization's intentions and objectives for information is an essen-
tial, if sometimes overwhelming, task. Given the multiplicity of information
sources and uses, and the close relationship between the information environ-
ment and the broader business environment of any organization, predicting
the future is virtually impossible. For example, a company can't know who
its competitors will be in the future or what information about them it will
need; it makes much more sense to focus on describing the competitive infor-
mation a company has today, along with the support staff for gathering new
information when it becomes necessary.

Emphasizing description over future planning will take many different forms,
In the area of information architecture, for instance, a new emphasis on description
means developing maps of current information rather than models of the future
information state. In the realm of information processes, it means creating a thor-
ough understanding of existing processes before designing new ones. We need to
start asking, How is information gathered, shared, and used todayl Who are some
particularly effective information users today, and what can we learn from them?
We know so little about information use in organizations that the first step is to
observe the relevant "species"—information users—in their natural settings.

Ecological Attribute 4: Focus on People and Information Behavior

Any attempt to manage ecology in the physical world requires the participa-
tion of a broad range of inhabitants. Efforts to prevent water pollution, for
example, rely just as much on persuading the residents of a city not to dump
crankcase oil in the sewer as on building new filtration plants. When it comes
to ecological information management, focusing on the people involved
means not simply providing information—or even usefully observing what
workers do—but also facilitating its effective use.

In the past, providers of information have focused almost exclusively on
the production and distribution of information. What the recipients have done
with it upon receiving it has been nobody's business. Therefore, we have little
idea of how to help individual workers seek, share, structure, and make sense
of information. And we also know little about shaping or developing positive
information cultures—those broad patterns of information attitudes and behav-
iors that recur throughout an organization.

But at gut level, most managers can see why the different approaches
taken by the following companies matter. Xerox, like many initially successful
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companies, had an information culture that valued (at least implicitly) guesses
and intuition. Then David Kearns became CEO in 1984. He slowly and
painfully changed the culture to one that now emphasizes fact-based manage-
ment, attempting to base decision-making on hard evidence whenever possi-
ble. Of course, facts shouldn't elbow out informed intuition entirely; but
Xerox did need to establish a healthier balance.

At General Motors, the information culture until recently emphasized finan-
cial information and the authority of the information presenter over the quality of
the actual information. If a powerful product manager wanted to introduce a new
car model, market research was often conveniently ignored by the product man-
ager and the executives who approved product decisions. But CEO Jack Smith
succeeded in making the information culture more oriented toward operational
and quality information. For instance, new information was presented at board
meetings, and senior management meetings addressed new topics and measures.

In short, information behavior is a vast untapped dimension of informa-
tion management. I devote all of Chapter 6 to information behavior and cul-
ture, but the importance of paying attention to people and what they do
pervades this book. From where I stand, if a managerial action or initiative
doesn't change information behavior, there's no point in bothering with it.

A Model for Information Ecology

A physical ecology—say, the Amazon rain forest—is not a single entity, with
only a few, unvariable components. Even a specific geographical area usually
includes a number of micro-environments. In the overall ecology of a rain for-
est, for example, the environment of the treetops—which is exposed to the
open sky and includes monkeys, butterflies, birds—differs from the shadowy
world under the leaves—the snakes and sloths, other monkey species, butter-
flies, birds—and differs again from the soil underground, with its complement
of worms, mold, and other parasites. These environments overlap and affect
one another, even if they seem very different. If somebody contaminated the
rain forest's groundwater with selenium, for instance, all three environments
would change—probably for the worse, although no one can fully predict
such outcomes. It's possible that killing off a number of trees in one area
might allow more space for tree-top dwellers in another.

In any information ecology there are also three environments. The infor-
mation environment of a company is the main focus of this book. But this
environment is still rooted in the broader organizational environment sur-
rounding it; both of these, in turn, are affected by the external environment of
the marketplace. In actual practice, these environments overlap and have
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Figure 3-1. An Ecological Model for Information Management

fuzzy boundaries at best. That's why information initiatives can involve all
three, whether managers are aware of the connections or not.

To date, there are no practically oriented approaches that encompass all
components of an information ecology—that is, how an aggregate of individ-
uals, in a particular organization, in a particular industry affected by broader
market trends, works with, thinks about, focuses on, and generally manages
information.3 But description is a fundamental attribute of information ecolo-
gy. And to manage ecologically, we must first understand the overall land-
scape in which information is used. To this end, I propose the following model
for information ecology (Figure 3-1), one that indicates the many intercon-
nected components of this approach.

The Information Environment

The inside circle of this model is the core of an ecological management
approach. It encompasses the six most critical components of information
ecology—strategy, politics, behavior/culture, staff, processes, and architec-
ture—each of which is detailed in a chapter of its own.

Information Strategy. Companies frequently have strategies for managing
financial or human resources, and you could argue that organizations don't need
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yet another strategy. But I would argue back that making explicit the high-level
"information intent" of a firm actually makes a lot of sense in an information-
pervasive world.4 Information strategies revolve around the question, "What do
we want to do with information in this organization?" More important, they must
involve top management. As I discuss at length in Chapter 4, information strate-
gies—like any kind of business strategy—are likely to change and will require
revision based on any number of internal and external factors. Rather than casting
specific intentions in stone, developing a set of basic goals or "principles" is a
better vehicle for expressing a company's information strategy.5

Information Politics. This critical component involves the power infor-
mation provides and the governance responsibilities for its management and
use. I and other writers have treated this vexing topic elsewhere in some
detail,6 and I devote Chapter 5 of this book to it as well. Occasionally firms
I've observed identify their existing political structure and the type of transi-
tion they would like to make—say, from an information monarchy (in which a
single powerful executive makes every decision) to federalism (in which a
broader group of managers arrives at consensus on information policy). More
frequently, however, companies attempt to implement information strategies
or initiatives that are inconsistent with their political structures—and they fail.
For example, several firms I know of are trying to create an information envi-
ronment of greater sharing, without realizing or acknowledging that they have
a feudal information environment in which business unit executives hoard
information as a matter of principle.

Information Behavior and Culture. These two related factors may mat-
ter most in creating a successful information environment—and they may be
the toughest to change.7 Such positive behaviors as sharing and gaining lasting
knowledge from information are too important to be left to chance or individ-
ual initiative; instead such behavior must become a basic management objec-
tive—and not just the province of IT managers or one czar. As with other
resources, managers can use various incentives, outright rewards and punish-
ments, education, even exhortation to influence information behavior. Obvi-
ously, some approaches work better than others. Given that so many people
are frustrated by or scared of IT to begin with, exhorting employees to use the
latest machine or system probably won't have much more effect than asking
everyone to trust each other.

All of a company's information behaviors, good or bad, make up its infor-
mation culture. Particular information cultures determine how much those
involved value information, share it across organizational boundaries, disclose
it internally and externally, and capitalize on it in their businesses.

Information Staff. People are still the best identifiers, categorizers, fil-
terers, interpreters, and integrators of information. By this I don't mean the
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IT people who run the computers and networks, but those who provide and
interpret information. The all-important information staff of a company han-
dles the more valuable forms of information, such as organizational knowl-
edge and best practices. If the information in these categories is to be of value,
it must be continually pruned, restructured, interpreted, and synthesized—all
tasks that computers do poorly.

Just as researchers on manufacturing technologies in the automobile
industry discovered that the most productive plants use hybrid human and
technological solutions,8 the best information environments don't automate
away the human role. A good information staff therefore includes many kinds
of people, such as content specialists (librarians and market researchers);
designers and facilitators of information bases; and information liaisons
(guides who help users identify their needs). In Chapter 7,1 discuss these var-
ious roles at length.

Information Processes. This component describes how information work
gets done. Some researchers have attempted to understand how knowledge
work processes can be improved.9 Larry Prusak, my former colleague who now
consults for IBM, has also described how firms can take a process view of
information management, providing examples of particular steps in a process.10

However, his research focused on just the work of information providers. In
the ideal situation, a company takes a broader view, defining information
processes as all those activities performed by information workers. To be sure,
facilitating the many ways in which a firm's managers, scientists, administra-
tive personnel, and accountants identify, acquire, understand, and act on infor-
mation should satisfy the most ambitious information ecologist.

As I describe in Chapter 8, the two "traditional" options for changing how
work gets done are usually called process improvement, which emphasizes
incremental change, and process innovation or reengineering, which some-
times (though not always) leads to radical innovations. Whatever option man-
agers go with, information ecology first calls for a thorough description of
how any piece of information work is done.

Information Architecture. The last of these six critical components
will be most familiar to information managers. When used parsimoniously
for specific purposes, such a machine-engineering approach can indeed
improve a company's information environment. However, "information
architecture" is also a confusing concept that can embody several alterna-
tive meanings.11 What I mean by it in ecological terms is simply a guide to
the structure and location of information within an organization. The archi-
tecture can be descriptive, involving a map of the current information envi-
ronment, or prescriptive, offering a model of the information environment
at some future date.
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This distinction between current maps and future models is a critical one.
As an insurance company information manager once told me, "Since we never
fully implement our models, we never have a useful map of the structure and
location of our current information." Perhaps information systems profession-
als instinctively resist mapping the present because it is messy and "wrong";
yet their abstract information visions are rarely realized, and so their work has
little practical value.

In the information environment, ease of understanding and communication
should always outweigh detail and precision. Information ecologists view archi-
tectural blueprints as a means for changing the behavior of information users,
not as a technical exercise.12 Even a map of the entire current information envi-
ronment may be unpractically large and time-consuming; information managers
will do much more for users if they map specific topic areas. In Chapter 9,1
present a mapping-oriented approach to information architecture, along with
several extended examples based on what real companies have done.

The Organizational Environment

While a company's information environment will be the site of most manage-
ment initiatives, it's always rooted in the broader organizational environment—
including the overall business situation, existing technology investment, and
physical arrangement. Each of these three components of the organizational
environment are described in Chapter 10.

Business Situation. How the specific aspects of an organization's busi-
ness situation affect information initiatives will vary across firms and indus-
tries. But whatever the specifics, information ecologists need to pay attention
to a firm's business strategy, business processes, organizational structure/cul-
ture, and human resources orientation. Clearly, these aspects mirror compo-
nents of the information environment. As such, business strategy, for example,
will influence information strategy—and vice versa.

Technology Investment. A company's overall investment in IT will cer-
tainly influence its information environment, but the most critical factor here
is simple access to information. The increased prevalence, ease of use, and
power of desktop workstations and local area networks have provided a good
infrastructure in virtually all firms. And some new technologies are more
information-oriented than those of the past, allowing the management of text,
graphics, video, and audio in all their richness.

However, the effects of the personal computer revolution aren't always
so salutary for the broader information ecology. Components of the informa-
tion environment like strategy and culture do influence technology investment,
though not as much as they should. In the equivalent of Gresham's Law, in
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which "bad money drives out good," a heavy focus on technology can actual-
ly drive out information. IT applications may also limit creative thinking about
how information can be displayed and structured. I've heard scattered com-
plaints, for example, about the damage spreadsheets have done to creative
thinking about financial information. Too often managers invest in expensive
technologies without seriously considering what information initiatives they
will facilitate. As a result, the initiatives don't fare well, and the technology is
not used to maximum advantage.13

Physical Arrangement. It may seem intuitively obvious that this com-
ponent affects information management and use. At the most basic level, we
share more information with colleagues in the same physical space. System-
atic studies of organizational communication have shown that physical prox-
imity increases the frequency of communications within groups.14 And some
firms have attempted to manage information by creating spaces that facilitate
interaction.

In the information ecology model, physical arrangement includes the
physical aspects of information media as well. At the most micro level, docu-
ments are media that structure and present information. Xerox, after becoming
"The Document Company," has done substantial work on how attributes of
documents—such as amount of text on the page or use of color—help or hin-
der information transmission. Some firms even make effective use of posters,
white boards, and post-it notes—all physical media that don't require com-
plex technologies. Increasingly, of course, firms can choose between physical
and technological means to facilitate communication.

The External Environment

Any company's information ecology is bound to be affected by external fac-
tors, many of which the company can't directly control. Governments create
new regulations, customers' requirements evolve, and competitors take unpre-
dictable steps. A country's politics or cultural trends usually act on a given
company rather than the other way around. Few firms have the clout to shape
the entire external environment by their own actions, especially if the Dow
Jones takes a dive or war breaks out in Saudi Arabia.

Still, companies want and need information about the external world. In
any information ecology, the external environment consists of information
about three basics: general business markets, technology markets, and—per-
haps the most important type for our purposes—information markets. I dis-
cuss each of these in detail in Chapter 11.

Business Markets. These create general business conditions for firms,
which affect both their ability to acquire and manage information, and the
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types of information they need. Ideally, changes in customers, suppliers, busi-
ness partners, regulators, and competitors would be reflected in the informa-
tion that exists inside the company.

Technology Markets. Here is where available technologies that may
affect our information world are bought and sold. At any given moment, a
company must know what is available for purchase in the market, and then
decide whether and how a given technology might be of value.

Information Markets. This third component of the external environ-
ment—in which everything from industry trends to mailing lists are bought
and sold—can provide critical resources for effective information ecologies.
While individual companies primarily focus on what information to buy from
information markets, many firms are now considering whether to sell infor-
mation themselves. American Airlines, for example, makes more money sell-
ing information to travel agents in many years than it does flying airplanes.
Monsanto has recently begun a new service business that sells information
about "what works" in agriculture to farmers. Stan Davis, the consultant who
came up with the term "mass customization," has described this trend as
"informationalization" and argues that all firms should evaluate their poten-
tial for generating income this way.15

New information sources are becoming available as I write, of course,
and it doesn't always make sense to generate your own. Still, when managers
scan information markets for potential services to buy, they need to evaluate
their business relevance, information quality, and authority—the degree to
which the information is accepted as an industry standard. In the automobile
industry, for example, firms like R.L. Polk and J.D. Power are clearly author-
itative sources of information; companies happily purchase sales and cus-
tomer-satisfaction data from them.

Some external information markets resemble the Moroccan bazaar more than
the New York Stock Exchange—but that's not necessarily a bad thing. Compa-
nies should identify all possible ethical means by which information can be gath-
ered, including job interviews, trade shows, even newspaper employment ads, and
put the information into a form in which it can be understood and used. The prob-
lem here comes not in gathering the information, but in systematically capturing,
leveraging, and verifying it. Information gained at a trade show, for example, is
often remembered and used only by the person who had the conversation.

The Information Ecology "Web"

Creating change in an information ecology is clearly a complex, multifaceted
undertaking. As in a natural ecosystem, a change in one environment will
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affect the others. Information ecologists ask questions like, How does our
information strategy affect our business strategy, and vice-versa? How do
information politics reflect or help to shape broader organizational politics?
How do all of these factors relate to overall business success?

We know that information systems often don't meet the business objective
for which they were intended,16 although firms have long tried to make infor-
mation systems (if not information initiatives) align with business strategy.17

However, information ecology argues for a higher level of integration than
that—an explicit acknowledgment that the many different elements form an
interconnected web. Based on everything I've observed in companies, I
believe true information changes are connected not only to strategy, but also to
organizational structure, culture, a firm's physical arrangement, and all the
other components of this model.

Here, we no longer overemphasize technology but place it in a balanced
perspective. Certainly, the technology available in the broader marketplace,
as well as the specific technologies that an organization chooses to implement,
can affect what information is available and how easy it is to access. In fact, I
include technology in this human-centered model to show that technology and
people are inextricably related. Certainly, some technologies are more human-
oriented than others; but rather than simply assuming more technology yields
a better information environment, thinking ecologically means accounting for
how politics, strategy, behavior, and other human factors all intervene in this
relationship.

In a consumer products company, for example, an information strategy
might focus on getting better information about customers—both retailers and
consumers. Information process plans might address how consumer behavior is
better understood through scanner data or frequent-buyer programs. Approach-
es to information behavior could focus on development of better analytical
skills in order to draw conclusions from vast amounts of consumer transaction
data. Information staff might include a "category manager" who analyzes sales
of particular brands. Managers might also emphasize information about the
external environment—competitors, consumer trends, the economy.

When it comes to planning, of course, ecological thinking calls for a cer-
tain humility. No manager will ever be able to anticipate all of the events that
drive the nature and success of an information ecology. On a more day-to-day
level, highly detailed plans tend to inhibit communications about information
changes and directions. I have no doubt this model can help planners, but I
suggest employing it modestly, with a grain of salt.

Indeed, no company that I've worked with fully employs an ecological
approach. Information ecology remains a vision, a new way of seeing the
world of information use—but I'm convinced it's an absolutely essential per-
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spective. Even if information ecology has yet to be realized, some companies
have begun grappling with their own information environments out of com-
petitive necessity. From the way they balance, shift, and revise the many com-
plex connections we can learn what works—and what doesn't.

Real-World Ecology: A Look at Standard Life

Take the UK's Standard Life Assurance, which has successfully changed
major elements of its information ecology. Based in Edinburgh, Standard Life
is one of the world's largest and most profitable mutual life insurance com-
panies.18 It was founded in 1825; by 1992, it had revenues of £5.4 billion. But
after decades of stable business conditions, Standard Life's business markets
underwent rapid change. Growth had exploded, products were proliferating,
competitors were merging, and regulation was shifting with lightning speed.
Furthermore, the company faced new competition from financial service com-
panies such as banks and building societies.

The firm's business situation consequently had to change as well. Top
managers articulated a new business strategy and related mission, new objec-
tives, and new values: in particular, they emphasized fast response, expense
reduction, and customer satisfaction. They gave the go-ahead for major
reengineering efforts of business processes like insurance underwriting and
policy administration. Given the changes in regulation and competition, the
senior management team, called the "Senior Executive," also started paying
closer attention to the external environment. These managers could see that
demand for business information was clearly increasing; but they were con-
cerned that Standard Life employees were relying too much on external infor-
mation markets, with too little coordination to be cost-effective.

In order to better manage and coordinate these changes, the Senior Execu-
tive focused its collective gaze for the first time on Standard Life's information
environment. In practical terms, however, top management wasn't really involved
and allocated few resources to the effort initially. For roughly a year after declaring
that Standard Life needed improved information management, nothing happened.

But in 1993, a new information staff organization was created. Called
"Information Management and Architecture," this small group began to plan
and initiate ways to improve the overall state of Standard Life's information
environment. The group recognized a number of information problems at the
firm, including how hard it was to get people to perceive and understand an
information issue in a common way; how hard it was to define and focus
information projects so they might lead to tangible outcomes; and a wide-
spread tendency to treat information as data.
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To address these and other issues, the new group set itself four main
goals, which constituted its information strategy:

• to focus on business areas or information topics with the greatest poten-
tial payoff for the firm;

• to develop the conceptual models and tools—even the right language—
to enable Standard Life employees to better recognize, understand, and
discuss information issues;

• to help everyone, including senior managers, see the "big picture" that
is, information's importance to the firm;

• to establish the place of information within Standard Life's strategic
business planning framework.

Several of these goals inspired specific initiatives to create new systems or
support groups. In 1994 Chester Simpson, who headed the Information Man-
agement and Architecture Group, took another ecological step. He developed
a generic model for information management processes:

• formulate the problem;
• identify information needs;
• locate/capture appropriate information;
• analyze/interpret it;
• manipulate/package it;
• distribute it;
• store and dispose of it;
• use it.

Simpson thought Standard Life did a relatively good job of distributing
and storing information, perhaps because these steps involved information
technology. However, he believed that the analysis of information, and feed-
back about it when used—all human issues in information management—
were often neglected. Simpson's group used his information-process model to
underpin virtually all projects it undertook. And another "value-added
model"—one developed to help people see why they transformed information
and what gave it value—influenced the group's work as well. This model
highlighted key information attributes, including:

• truth—a user's confidence in the information;
• guidance—when information points the way toward actions that need

to be taken;
• scarcity—when information is new or not freely available to competitors;
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• accessibility—how available information is to users in a form they can
use and understand;

• weight—the features that give information "weight," making it com-
pelling and more likely to be used (an attribute that I call "engagement").

A number of new projects were based on these models. For example, one
addressed the still relatively new Competitor Analysis (CA) function within
Standard Life. The CA team provided senior executives with a series of strate-
gic profiles of leading or potential rivals within the UK marketplace; but evi-
dence had mounted that executives weren't using this material to make
decisions or for corporate planning. A series of interviews with the Senior
Executive and a second tier of managers revealed major differences between
the way CA team members expected their information to be used, and the way
executives actually did use it.

The CA people assumed their "product" would matter most for decision-
making and planning. However, managers at both levels wanted to gain inspi-
ration from the material as well, hoping that it would spark them to ask big
questions like, "What new things in our business should we be thinking
about?" By looking at what their peers in rival companies were doing, Stan-
dard Life managers also wanted confirmation for their own actions. In addi-
tion, neither Simpson's group nor the CA team had expected to find that
anybody but senior executives was reading the competitor reports. Yet several
managers had been handing them out to their own staffs as a way to stimu-
late thought in their divisions about how things might change.

To put these unexpected findings into practice, Standard Life's information
staff was realigned significantly. Because the Senior Executive already received a
great deal of high-level competitor information from contacts with their peers in
the insurance industry, the division responsible for the CA team diverted its
resources into charting best practices across the business spectrum—something
the division had only tentatively approached up to that point. The CA team then
became part of Marketing to take advantage of this division's experience with
gathering competitor information in relation to products and markets.

Other projects undertaken by the Information Management and Architec-
ture group put more emphasis on information behavior. Information managers
talked to executives and observed meetings to figure out what information
people needed. And a "communication" project in one Standard Life division
looked at not only how the behavior and attitudes of information providers
facilitated users' access, but also how the level of trust between managers and
staff affected sharing.

Simpson's group recommended that the company improve its technology
investment by bringing in Lotus Notes for several information distribution



 

44 • Information Ecology

applications—for instance, to help disseminate marketing research. Finally,
these information managers used information architecture to clarify the loca-
tions of Standard Life's information resources. They conducted an "informa-
tion audit" on a limited scale; this involved interviews with approximately
forty groups within the company that provided or created information, such
as Competitor Analysis or Market Research. The audit, which focused on how
to understand and improve the information processes of these groups, then led
to a larger effort to document the information resources within the entire UK
organization. The result: "InfoGuide," Standard Life's first electronic guide to
information. Implemented in 1996, InfoGuide can be accessed through both
mainframe and Lotus Notes software applications.

Note that Standard Life didn't address all components of the information
ecology model. Even with such forward-thinking approaches to strategy and
processes, the company's information politics changed much more slowly.
Standard Life had a hierarchical structure, which emphasized communication
of "complete information"—that is, conclusions rather than questions or
hypotheses. Consequently, individual employees were seldom rewarded for
open-ended thinking or questioning management decisions. Politically, it oper-
ated somewhat feudally—with various business executives maintaining a tight
hold on the information keys to their castles—combined with a strong current
of technological utopianism. Standard Life's physical arrangement was also
not ideal; employees were spread throughout more than twenty buildings in
Edinburgh alone.

What's most encouraging, however, is that Standard Life's information
culture has begun to shift. Some information initiatives have fallen by the
wayside; but there's been a tangible improvement in the organization's ability
to think about and employ information. For starters, the firm's information
feudalism is beginning to crumble, because managers in different divisions
now realize they need to share information across organizational boundaries.
In addition, employees all over Standard Life are using "truth," "guidance,"
and other terms generated by Chester Simpson's group—and Simpson
assumes that if the terms are being used, providers are genuinely trying to add
value to their information.

Initiatives to improve customer information and knowledge are now crop-
ping up around the organization. For instance, the Sales division is employing
various means to identify new sales leads through multiple distribution chan-
nels. Then there's the new drive to understand customers not only in terms of
their financial need but also according to what motivates their financial deci-
sions; the information gathered for this effort has been used to identify seven
customer categories, all based on their behaviors. Another project, now in its
third year, attempts to tie indicators of customer service to specific actions by
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Standard Life; those involved here have moved past how to collect and ana-
lyze this information to how to distribute it through the organization so that
people will use it.

Leaders of these initiatives act in complex, ecological ways. Like the
members of Simpson's group, they expect their information environments to
change, yet take on focused, short-term projects rather than losing themselves
in grand designs. The upshot is that customers are now much more aware of
the value of Standard Life's information products. And the Senior Executive is
discussing information strategy for the first time in its existence.

Standard Life Assurance has at least moved beyond the easy rhetoric that
information is important to business success, developing plans and taking
actions in areas not normally addressed. This happened, in part, because Stan-
dard Life's managers adopted an ecological perspective. While the informa-
tion ecology model (like all other management tools) offers no miracles, it
can direct attention to new areas. Those areas may involve behavior, culture,
and politics simply because they've been so grossly neglected by information
and general managers in the past.

Standard Life's efforts certainly argue for formulating a good information
strategy. When top managers put together a plan for what information they
need, and how it should be used—the subject of the next chapter—they have
started down the right ecological road.



 
Information Strategy

The point is that the economic value from generating, using,

and selling information is growing significantly faster than the

value added by producing traditional goods and services.

Stan Davis, 20/20 Vision

Because creating an information strategy can potentially encompass all
aspects of an information ecology, it's a good place for managers to begin.
Yet at the risk of sounding like an amateur Zen philosopher, I believe the final
strategic destination means much less than the journey there. Any good strat-
egy promotes communication, debate, consensus; more than anything, it gets
managers to talk to each other. Strategy is about choices and emphasis—
which types of business to pursue, products to create, markets to address.

Information strategy also means making choices, not carving out a master
plan in stone. Ecologically minded managers will strategize about which
information to focus on, what information activities to emphasize, and how
information will help their organization meet its objectives. Of course, such
issues change over time and can never be fully resolved. As I've noted earlier,
my rather atypical attitude resembles that of Henry Mintzberg, who is both a
specialist on strategy and a sometime researcher of managerial information
needs.1 Mintzberg's rigorous observations show how planning really happens
in organizations—for better or worse. Like him, I argue that

• strategy is a continual, incremental process of setting and resetting orga-
nizational direction;
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• strategy should not be elaborate or detailed, because we cannot antici-
pate the future in detail;

• strategy is a dialogue rather than a document;
• strategy and planning should be done by business managers, not "strate-

gic planners."

I also find the concept of "strategic intent" helpful.2 This term indicates
that a strategy can specify only an approximate destination for an organiza-
tion, one we'll probably never reach. If managers insist that the only success-
ful strategy is one that has been fully implemented, they're headed for a fall,
especially in the ever-shifting world of information use. But if they think like
information ecologists, simply viewing strategy as a guide to action, these
managers may find that "success" means more than implementing a local area
network or creating a Web site.

In this chapter, I'll describe four possible ways to focus an information
strategy: (1) on specific information content; (2) on a firm's common infor-
mation; (3) on information processes; (4) on new information markets. Then,
based on the experiences of a number of companies, I'll discuss how infor-
mation strategies can play out—and succeed—in practice.

Why Do We Need an Information Strategy?

It's true that many organizations don't have information strategies. What's
more, most of them survive despite this managerial lack, so why clutter the
strategy shelf with another binder? While I hate proliferating memos and
meetings as much as the next person, there are at least five good reasons to
think strategically about information:

• information environments in most firms are a disaster;
• information resources can always be better allocated;
• information strategies help organizations adapt to change;
• information strategies make information more meaningful;
• the kind of information strategy I propose is not that burdensome.

In the past, we could count on people in a variety of jobs to make the
information environment better. But many of the positions that used to involve
information management—planners, executive assistants, researchers, and
middle managers in general—are now gone in many firms. Contemporary
computers and communications networks provide greater information access,
but access is not the problem. Insufficient resources exist to understand, inter-
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pret, and add value to information. Most important, when the organizational
and external business environments change, a company's information envi-
ronment usually needs to change as well.

For example, a major automobile manufacturer has gone through signifi-
cant downsizing over the past several years. The company has eliminated
management layers, creating cross-functional teams instead. These changes
can be beneficial in themselves; but at this firm they've had unintended con-
sequences. For one thing, the managers who remain receive more information
than ever before. A manager is expected not only to respond to communica-
tions from his or her own business function, but also to coordinate actions
across cross-functional processes. In addition, these processes are being coor-
dinated worldwide, which means managers must exchange information with
their peers all over the globe.

Information overload is the result, with no information strategy to address
the problem. Individual managers complain that they get more than 100
e-mail messages a day in addition to voice mail, faxes, regular telephone calls,
and a heavier-than-before load of paper mail. As one manager told me, "If I
am to keep up with my job I have to spend all of my time, both on and sup-
posedly off the job, communicating. I don't have a life anymore."

Perhaps the most important rationale for creating a coherent information
strategy is to increase the appreciation for information. This may seem coun-
terintuitive; why create a strategy for something if people don't already think
it's important? Unfortunately, managers don't always understand the differ-
ence between information and its associated technologies. They assume, even
when using information every day, that its management is the province of
technologists. They may even engage in discussions of technology strategy—
whether to employ mainframes or client-server computers, for instance, or
how many telecommunications carriers with which to deal—without realiz-
ing an information strategy would be much more relevant to their broader
business strategies.

There will always be individuals in key management positions who
believe that the speed of the latest Intel chip is more significant than improv-
ing customer information. These individuals were formerly confined to Infor-
mation Systems departments in firms; thanks to the personal computer
revolution, they can now be found almost anywhere.

Indeed, that's still the main problem for Standard Life Assurance. Despite
the fact that top executives say things like, "We are not an insurance company,
we're an information company," many other managers feel these executives
don't really grasp the importance of information management. The Senior
Executive has devoted few resources or little attention to the topic in the past,
even though the need for better information keeps "popping up." Therefore,
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Standard Life's information strategy doesn't cover as much ground as it could;
the company's information movers and shakers have promoted the concept
with some visible successes, some direct lobbying, and circulation of key doc-
uments and management frameworks—but wouldn't it be better if they could
also state clearly what information directions the company intends to pursue,
and how doing so will contribute to success in the insurance business?

Given the technocentric attitudes of so many IT managers, information
consciousness-raising isn't the best place to start when developing an infor-
mation strategy. For a number of pragmatic and political reasons, it makes
more sense to begin with content—what information is most important to a
company's bottom line. Then managers can figure out how to create a dia-
logue about strategy, making it "real" for all involved.

Because few firms have consciously developed information strategies, we
can't rely heavily on the experience of others. But if you've read this far, I'm
willing to bet you already appreciate effective information use. Perhaps you
even have faith in the need for explicit information strategy, so bear with me
while I detail how some companies have taken their first steps. While many of
them haven't formalized their information content emphases, they all exem-
plify the necessary conversational give-and-take.

Focus 1: Information Content

Part of the journey toward an information strategy involves deciding what to
discuss. Again, strategy is about choices, and no organization can devote the
same amount of attention to all information. What's chosen should be driven
by larger business concerns. One research study found that while managers
typically have access to a wide range of information, most of them really only
pay attention to one major information type—financial, operational, or mar-
ket-oriented information—the type that best addresses an organization's strate-
gic uncertainties.3 In such cases, there's little point in managing diverse
varieties of information that no one will use.

Many firms decide they should focus on their customers, though defining
who that customer is can be difficult. In the health care industry, for example,
a firm's customer might be a patient, a hospital, an insurance company, or an
employer. At Medco, a provider of prescription drugs recently acquired by
Merck, information managers began to emphasize employers as customers.
Since employers pay most medical bills, and are normally the party that con-
tracts with Medco to manage drug costs within a health plan, Medco man-
agers decided that they need to learn more about employer information
requirements. They want to be able to answer quickly—sometimes even to
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anticipate—employer requests for information on patterns of prescription drug
usage and costs.

To accomplish these explicitly defined strategic-goals, Medco informa-
tion managers set up an employer database, visited employee health plan
administrators, and analyzed transaction databases to spot patterns and trends.
The necessary employer information began to take shape, although Medco
managers felt for a time their efforts would be in vain if Bill Clinton's gov-
ernment health-care plan was actually implemented (it wasn't). Now Medco
remains the leader in its industry despite much tougher competition.

Meanwhile, the biotechnology firm Genentech views physicians—all those
who prescribe the drugs created by Genentech-—as their primary customers. The
firm's information strategy, which is well understood by top managers but has
never been formally documented, involves providing information on Genentech
drugs to physicians, and receiving information from the same source, through
multiple channels. Genentech's sales representatives aren't the typical pharma-
ceutical "detailers" who enter doctors' offices armed with gifts and free pills but
little information. Instead, they are well-trained on the chemical and medicinal
properties of Genentech drugs, and carry laptop computers full of additional
information, such as clinical-trial results. Physicians have responded positively
to Genentech's approach, often prescribing its drugs instead of less expensive
(and, Genentech maintains, less effective) alternatives. This same information
strategy has recently been adopted by Astra/Merck, a joint-venture startup in
the more traditional pharmaceutical arena.

Other firms focus on competitive rather than customer information in their
information strategies. At Monsanto's agricultural chemicals organization, for
instance, researchers didn't know much about the offerings and strategies of
competitors, largely because two of Monsanto's products, Roundup and Lasso,
were so successful the company initially had little competition. But when
patent protection on Roundup and Lasso neared expiration, managers decided
each researcher had to learn more about competitors. The company imple-
mented a Lotus Notes system with an information-gathering tool called
Hoover. Whenever a competitor was in the news, researchers would find out
about it through this system. Researchers thought the system was especially
valuable when the agricultural chemicals division began to introduce geneti-
cally altered seed hybrids, a market with a completely new set of competitors
for Monsanto.

Johnson & Johnson's Pharmaceutical Research Institute also chose to
address competitive information. Top management had allowed drug devel-
opment teams to remain oblivious to the activities of competitors—until one
of those teams wanted to introduce a drug for a clinical problem that had
already been released by a competitor, potentially leading to millions of dol-
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lars wasted in development costs. As a result, information specialists joined
each drug development team in order to increase the attention paid to com-
petitive efforts. It can take as long as ten years to develop a new drug, so it's
hard to know yet if such changes have paid off. Still, J&J scientists on these
teams undoubtedly have a greater awareness of the market for their drugs.

NationsBank, the third largest US bank in assets, now focuses on nontra-
ditional competitors. Senior managers have started viewing non-bank finan-
cial institutions as rivals just as threatening, and sometimes more so, than
other banks. Rather than creating an explicit strategy that emphasized such
competitors, however, NationsBank management went about it more infor-
mally. Most executives could readily cite the major non-bank players: Fidelity
for investments, GE Capital for equipment financing, Countrywide Funding
for mortgages. And Hugh McColl, NationsBank's CEO, frequently addressed
the topic and the specific competitors in management meetings.

Of course, if top managers are planning to undertake critical business ini-
tiatives, odds are good that better information is necessary in that business
domain to support the initiative. NationsBank's interest in non-banking com-
petitor information, for example, coincided with a business strategy empha-
sizing entry into new geographical and financial services markets. In this case,
McColl explicitly instructed market researchers and strategic planners to focus
on nontraditional competitor information.

Sometimes even relatively prosaic information can become the focus of
an information strategy. Over the past decade, Digital Equipment managers
have had difficulty in accurately predicting quarterly earnings. The firm's
complex organizational structure, multiple order-processing systems, and
varying business processes twice led to earnings predictions by analysts that
were much higher than the real outcome. Each time this caused a major drop
in Digital's stock price. Gathering more accurate order and financial informa-
tion has thus become Digital's strongest focus, though given the repeated
problems, perhaps not strong enough.

Obviously, a firm may emphasize different information content at differ-
ent points in its business cycle—or as it evolves (and, one hopes, grows) over
the years. Depending on the business, a company's information strategy can
also address any of these content areas:

• obtaining more consistent product information within a company;
• using information from suppliers and channel partners;
• improving logistical information for better coordination and customer

service;
• getting better information on current and potential employees to facili-

tate growth, retention, or new hires.
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An information strategy that focuses on particular types of content allows
an organization to coordinate how its gathers, analyzes, and acts on the most
important information. Managers can always spend money to buy informa-
tion and the computers to manipulate it; but the truly scarce resource in any
organization is the time people have to make use of it.

Focus 2: Common Information

Rather than emphasizing specific types of information, some firms focus on
sharing common information. It's not the easiest course for an information
strategy, but there can be sound business reasons for it. Companies typically
seek to share common information in order to ease communications across
divisions, functions and/or business processes. More often than not, this focus
on commonality remains implicit; but because creating and maintaining com-
mon information is so difficult, ecological managers should address it explic-
itly as an element of strategy.

Firms that have done so, with some success, include General Motors, Mil-
lipore, Dow Chemical, and Hewlett-Packard's Worldwide Customer Service
Division. Before 1990 General Motors, for example, was notorious for not
sharing components in building its vehicles; at one time, it had sixty-five dif-
ferent turn-signal levers in its cars! Yet the company got the number of turn
signals down to twenty-six by the end of 1993 through sharing common infor-
mation—part numbers, product descriptions, even market segments—across
business functions. Maintaining this common information required coopera-
tion across Design, Engineering, Manufacturing, and Marketing. GM's infor-
mation managers commissioned a set of high-level models that described
business processes and the information required by them.

By focusing strategically on information sharing, these managers com-
bined a traditional (if less detailed) approach to information architecture with
behaviorally oriented initiatives—such as policing common definitions of key
terms. Vince Barabba, GM's head of information management, also directs
market research. Whenever he sees or hears about a presentation with non-
standard market-segment categories (such as an atypical definition of the lux-
ury market), he immediately tries to get the potential offender to use GM's
standard categories. Barabba told me that drift in the firm's definitions for var-
ious market segments was at least partly responsible for the many similar car
models produced by GM divisions in the 1980s.

Millipore managers also want to create common processes and systems,
and their information strategy explicitly focuses on creating common infor-
mation.4 However, as a medium-sized company focused on the high-perfor-
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mance filtration business, Millipore's overall objective differs from that of
larger companies like GM or Dow Chemical, which generally adopt common
information strategies to facilitate global coordination across multiple types
of businesses. Millipore's managers believe that its organizational flexibility
will be greatly enhanced if the entire company shares common processes and
systems. Indeed, they were able to split the organization into nine product-
oriented business units with much greater ease because of a shared informa-
tion environment.

But even if decentralizing in this manner happened more smoothly than if
the business units had each struggled with their own information, that doesn't
mean sharing common information went off without a hitch. Millipore's top
managers formed teams in each major business area to identify key informa-
tion terms and meanings. Team members, including sales, finance, manufac-
turing, and logistics workers when order information was discussed, argued
vociferously for weeks about what certain business entities should be called
and how they should be defined. Should a "sale" be recorded when the order
was taken, for example, or when the product was shipped? As one manager
noted, "They cared as much about changing the names of these entities as if
we were changing their own names." Millipore ended up using the common
information strategy to develop an entirely new (and common) information
systems architecture. Managers do feel that greater flexibility has been
achieved, although they wrestle with converting this benefit into hard savings
or earnings.

In fact, common information is frequently a high-cost strategy, both to
implement initially and even more to maintain. At Dow Chemical in the late
1980s, top managers focused on common information through implementa-
tion of SAP (Systems, Applications, and Products), a broad, cross-functional
information system package developed by the German company of the same
name. These executives wanted Dow units around the world to use SAP; in
fact, they believed this system would force managers to adopt common
processes and information—something that had become increasingly neces-
sary for the company given global customers and manufacturing strategies.
Technologists first attempted to implement SAP for a specific worldwide busi-
ness (styrofoam). Even within the styrofoam business, however, each func-
tion and geographical location had to be persuaded of the virtues of
implementing a common system and processes. Senior managers put their full
weight behind achieving this, but the effort was treated as a technology initia-
tive rather than an information strategy.

Here again, an approach that overemphasized technology—even with
management's explicitly stated strategic goal of sharing common informa-
tion—led to an expensive and time-consuming change process. When Dow
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tried to expand SAP into other product areas, those managers cried out that
not only were their businesses unique, but they also had unique information
needs. SAP is a very complex package that offers multiple options; yet some
business units still wanted more customization of the system. This project has
gone on for over six years; some Dow managers, as well as a few of their
competitors, estimate that the system has cost more than $500 million to date.
While a number of other companies are now implementing SAP, Dow's less
than resounding success so far indicates that any company's information strat-
egy has to rely on more than a computer-based information system.

Focus 3: Information Processes

Information strategy can also focus on particular phases in an information-man-
agement process. In Chapter 8, I'll detail how ecological managers can approach
and redefine information processes. Still, a good information strategy will proba-
bly address process improvement at some level, because getting a handle on an
information process can be just as important—if not more so—than specific
information content. Once again, the need for enhanced information sharing in an
organization often raises its thorny head. Even when a firm has successfully iden-
tified the content to emphasize—or even the general need for sharing common
information—particular processes for carrying out these strategic goals, from col-
lection to use to disposal of relevant information, may be quite flawed.

Many pharmaceutical firms, for example, now attempt to speed new prod-
uct development by sharing information more consistently throughout the
development cycle. At one firm, information about a drug's poor absorption
with food in a patient's stomach was not communicated to the researchers who
designed the clinical trial. As a result, they began an expensive and time-con-
suming clinical trial that yielded less than optimal results. By the time these
researchers uncovered the miscommunication, the trial had to be redesigned
and restarted; needless to say, precious months were lost during which the
drug might have been earning revenues.

Several professional services firms, including Andersen Consulting, Booz
Allen & Hamilton, Coopers & Lybrand, Ernst & Young, and McKinsey, have
also begun major efforts to capture and share knowledge around the organiza-
tion. Individual professionals learn new things everyday about their clients,
so the firm that is able to capture and leverage such unstructured knowledge
will be able to compete more effectively in this idea-driven business. To real-
ize this strategic goal, such firms have improved information processes by
developing idea-sharing networks, creating CD-ROMs of firm expertise, and
appointing professionals to structure and maintain the knowledge. Informa-
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tion and knowledge can flow more readily from one client engagement or
office to another, and the same knowledge can be resold multiple times.

Processes that emphasize sharing information may extend outside an indi-
vidual organization. Many companies now electronically share logistical, pric-
ing, and marketing information with channel partners as a key element of their
information strategies. Some managers are also beginning to discuss sharing
more value-added information and knowledge with outsiders. DuPont's legal
strategy, for instance, emphasizes reducing the number of law firms with
which it works; in addition, the company links the firms it does use electroni-
cally, requiring them to share knowledge of DuPont's legal situation, along
with approaches and precedents used in litigation.5 Clearly, this is an ambi-
tious information strategy, one that requires law firms, individual lawyers, and
DuPont managers to change their behavior substantially. Yet it has already
enabled DuPont to cut its legal costs substantially in 1995.

At General Motors, Vince Barabba and other senior executives have con-
cerned themselves with the process designed to improve use of market infor-
mation. Specifically, they found that market information about the kinds of
cars that appeal to customers had not been used effectively within the com-
pany, especially during new car development and product launches. Barabba
points out that GM's research about the likely success or failure of its new
cars in the marketplace was usually correct, yet this information was often
ignored by developers and marketers, sometimes merely because it arrived in
their mailboxes or on their computer screens too late.

As a result, General Motors didn't begin developing new vehicles such
as the minivan until after Chrysler and other competitors launched their best-
selling models—even though GM's preliminary research indicated that mini-
vans would succeed in the marketplace. (Note that GM is probably not the
only automobile manufacturer with this problem. Ford may have had early
market research suggesting that a second driver-side door on its Windstar
minivan would appeal to customers, but managers didn't act on it right away.
However, with the success of Chrysler's new minivan, which has such a sec-
ond door, Ford is belatedly back at the drawing board.)

In order to address these problems at General Motors, Barabba and other
managers are now implementing a new product-development process in which
market information analysis is explicitly considered. For each major step in
the process, the type and sources of necessary information are specified. A
car designer, for example, should consult focus-group results early in the
design process. GM has also created an "Inquiry Center"—a centralized
source of market information and support in applying it.6 In general, many
researchers and managers of marketing information are focusing on the
processes that enhance its use.7
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Focus 4: New Information Markets

Some companies emphasize new information markets—not just information
use internally—to build another source of revenue. I devote much of Chapter
10 to the potential value of new information markets; but again, in order to
leverage such markets effectively, managers need to address them explicitly in
their general information strategy. Indeed, because of the businesses they're
in, many firms now generate large amounts of valuable information about
aspects of their own or their customers' businesses. Assuming such informa-
tion is available, top managers must decide whether selling that information in
the marketplace fits their overall strategy.

There are legendary examples of success, of course. American and United
Airlines have made billions of dollars from selling information about their and
other airlines' flight schedules to travel agents. Grocery stores sell informa-
tion about what moves in their stores to market research companies, who in
turn sell it to consumer products firms.

Ross Operating Valve Company, headquartered in Michigan with plants in
the US, Europe, and Japan, is considering new markets as a key element of
its information strategy. Ross has traditionally prospered by making pneumat-
ic valves. However, in an effort to become a more agile competitor, the com-
pany developed some proprietary CAD (computer aided design) software and
a library of valve designs. It's been giving customers access to this informa-
tion, free of charge, as part of its general marketing approach. But now Ross's
top managers want to sell the information as a product in its own right. Henry
Duignan, the firm's Chief Operating Officer, anticipates that information and
knowledge will eventually yield higher profits for Ross than valves.8

Still, despite such seductive possibilities, several factors should influence
whether a firm goes into the information business. Selling information is
bound to affect a company's market positioning, competitive relationships,
and ability to use its own information internally. As with Ross, customers of a
company's core products and services will undoubtedly complain about hav-
ing to pay for what they once received free. And information furnished to pay-
ing customers must be of higher quality, more up-to-date, and easier to
understand and access than that distributed internally. Managers formulating
an information strategy need to determine whether revenue or profit potential
outweigh these valid concerns.

Firms may also need to make less dramatic decisions about information
markets. For one thing, there's the classic "build vs. buy" issue. One firm may
choose to buy key information from outside the organization, while another
may conclude that its interests are best served by compiling the information
itself. Whether it's information about product sales, customer satisfaction,
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credit, or competitors, companies now have plenty of choices for where and
how to get it—and such choices are the stuff of strategy.

Putting Strategy to Work: Information Principles

Deciding on your information strategy's focus is at best half of what matters
on this journey. Creating a real dialogue about strategy among the decision-
makers involved—not to mention realizing information management goals in
practical terms—forms the all-important second half of a sometimes uncom-
fortable ride. Because putting strategy to work can vary so much from com-
pany to company, I'll stress not a "method" for information strategy, but some
tools and techniques that managers can use along the way.

If strategy creates dialogue, those involved first have to decide who
should participate in this dialogue. Typically, senior managers believe they
should be the key (or only) players in developing strategy—and if a company
is in the midst of deciding whether to create an information-selling business,
for example, senior managers will have to make such a call. Even in these
cases, however, more players should participate in the discussion. Most likely,
middle managers or professionals will be the ones who come up with the idea
to sell information in the first place; and they'll be the ones who do the market
and competitive analysis that makes the decision possible, not to mention the
planning and implementation that make it real.

Broad participation is one side of the information-strategy coin; the other
is that senior managers must join the debate at some point, not delegate it to
their functionaries or technologists. This is especially true if a company is
about to devote significant organizational resources to information content or
processes. Ironically, as Standard Life Assurance's experience suggests, senior
managers are often reluctant to participate in the first crucial stages of devel-
oping an information strategy, often because few of them understand infor-
mation concepts or the related technology well enough to discuss it.

Yet most managers do have an intuitive understanding of information and
its importance to the organization. Senior executives don't normally rise to
their positions in organizations without making effective use of information
in some form. That's why managers must break down barriers to understand-
ing and participation as soon as discussion of a firm's information strategy
begins. At the very least, they need to acknowledge that communication gaps
are a natural part of such a discussion, and should not be considered hopeless
obstacles.

One simple, straightforward approach to building strategy of any kind
involves the use of principles, or statements of direction and position on key
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issues. Other researchers have discussed principles in terms of leadership of
organizations more broadly, and also in terms of creating information tech-
nology strategies in which senior managers can participate.9 Even some of the
principles for technology-oriented strategies that I've observed in action con-
tain information management as a component. Consider the following infor-
mation principles from different industries:

• A US bank: We define corporate management information as: that infor-
mation needed to support legal and regulatory requirements; and/or that
information required by corporate staff functions to perform the duties
assigned by executive management; and/or cross-group information under
the custodian of a business unit but also beneficial to multiple business
areas for effective business analysis and development.

• A US railroad firm: Every manager is accountable for the timeliness,
accuracy, integrity, security, and recoverability of all data created, main-
tained, or used by his organization.

• A US telecommunications firm: Data redundancy is allowed to provide
ease of access but must not violate any data integrity issues.

• A US insurance firm: Database designs should be driven by local unique
needs rather than common or shared needs.

• A US pharmaceutical firm: Every employee has a responsibility to identi-
fy, communicate, and utilize opportunities for sharing information.

• A European chemical firm: Information is presumed to be available to all
authorized employees unless specifically restricted by the data owner.

• A US county government office: Data will be managed in such a way
that direct access to data by citizens will be provided to enhance the
convenience of County services and information to County citizens.

These principles cover a variety of issues despite the fact that they deal pri-
marily with computer-based data. Some are more effective than others; advo-
cating the statement of principles should be easy to understand, signify a clear
position, and avoids a generic value like "motherhood"—such as "Information
is a critical business resource." In the principles above, for example, the bank's
are the only ones to clearly define what constitutes corporate information.

Organizations may also find it useful to articulate not only the principle
but its implications, as this computer company did:

Principle: Data are owned by the company, not any specific individual or
department, and are assigned to designated Data Trustees for developing
standard definitions. Owners of business processes that create or update
data are responsible for implementing the data standards.
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Implications:
• An enterprise-wide classification of data by subject area will be devel-

oped;
• A Data Trustee will be designated at the corporate level for each subject

area;
• The Data Trustee will be responsible for determining the standard defi-

nitions for "Enterprise Data" for each subject area;
• Business experts will establish the standard names, definitions, formats,

structures, domains, and business rules for Enterprise Data under the
supervision of the Data Trustee;

• Local Data Trustees for each applicable subject area will be established
within each business unit to assist in implementing the standard defini-
tions for Enterprise Data and for establishing the standard definitions
for business unit-specific data;

• Business-process owners will be responsible for the accuracy of the data
values when they create or update data.

At this company, both IT and general managers feel the principles have
helped them carry on a dialogue about information management. They've
made some progress in sharing common information and in improving the
quality of information by specifying ownership responsibilities and privileges.
Perhaps most important, the company's general managers are now much more
aware of the importance of information strategy and direction after participat-
ing in creation of the principles. They even emphasize the various purposes a
strategy can serve, distributing their principles widely to customers in order to
demonstrate the company's prowess in managing information and technology.

On the other hand, it's far easier to draft principles than to implement them
in any real way. As the overly technical jargon here indicates, the computer com-
pany's IT organization initially came up with these principles and implications. In
addition to the Data Trustee role mentioned, these IT managers emphasized the
need for Enterprise Information, as well as the ways in which such corporate-
wide information could be managed and shared. Yet their method for developing
the information strategy ultimately undercut its effectiveness.

In this case, corporate senior managers did review the first draft of princi-
ples, but geographical division heads weren't consulted. Subsequently, after
the principles had been widely circulated, several divisions decided that they
were "enterprises" and defined their own enterprise information—including
definitions of customers and products—accordingly. When a new CEO asked
for a list of the firm's 100 largest customers so that he could send a "get
acquainted" letter to them, he was told that creating such a list would require
several weeks of effort. And since each country maintained the information
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in a different format, with many overlaps across country boundaries, the list
would have to be created manually!

Also note that the data trustee role was assigned to middle managers who
headed functions in related areas. The head of market research became the
data trustee for customer information, and so on. However, the Trustees
weren't given any additional resources with which to maintain the standard-
ization and quality of enterprise information, and their previous responsibili-
ties weren't reduced. Not surprisingly, they basically found it impossible to
perform the trustee role under these conditions. Perhaps in part because of its
information woes, this company was acquired shortly thereafter.

Of course, the type of principles selected, their implications, and the spe-
cific wording depends on a company's business situation and overall informa-
tion environment. In the case of mergers and acquisitions, creating a consistent
set of principles is more important than ever; companies in this position may
find themselves forced into the exercise, whether they like it or not. Consider
the following positive example, in which some managers may have been ini-
tially reluctant to share information or focus on its use.

At Chemical Bank, top managers realized they needed information-man-
agement principles shortly after the bank merged with Manufacturers Hanover
(but before it merged again with Chase Manhattan). The two banks had dif-
ferent information cultures—Chemical, for example, shared its information
widely, while that of Manufacturers Hanover was largely kept within depart-
mental boundaries—which created a barrier to integrated bank management.
But because top managers of the new Chemical Bank decided early on to cre-
ate a set of information principles, each functional or product group within
the bank was allowed to raise concerns about information issues and suggest
principles for the final master set. The IT group, for example, drafted a princi-
ple that addressed access to information:

Principle: Working within corporate guidelines, each group will have unlim-
ited access to management information required to manage its own
business. Each group will have liberal access to other groups' manage-
ment information where a legitimate business need exists. Overall rules
for allowing access to management information will be set by major
types of information (e.g., customer information, exposure information,
profitability information).

Implications
• A process for requesting and granting access to Corporate Management

Information will need to be established.
• Cross-group management information is prioritized, scheduled, and

delivered according to negotiations between interested groups.
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Because Chemical's information strategists allowed for broad (and some-
times heated) debate on the issues, the principles largely "stuck" after imple-
mentation—unlike at the computer company discussed above. The process
was initiated again when Chemical merged with Chase Manhattan.

The virtue of principles is their simplicity and common sense; when they
are drafted sensibly, no complex methodological detail should stand between
managers and an understanding of key information issues. However, a small
group of information managers can draft a set of principles in a few hours.
Unless executives feel they truly understand the topics under discussion and
their implications, they won't abide by such a group's conclusions. The more
vehement the debate, the more likely managers are to stand by the consensus
they eventually reach. In short, the process of developing principles is much
more important than achieving a quick result.

Other Information Strategy Techniques

Even if consistency and common sense are the essential elements of informa-
tion strategy, some traditional strategic techniques may help managers develop
specific initiatives or processes. These include analysis of the business or an
appropriate industry; a functional or "value-chain" approach to strategy; and
benchmarking.

Business/Industry Analysis

A fundamental strategic analysis can identify which information to focus on.
Managers might analyze any or all of the following factors:

• their company's basic position in the marketplace;
• traditional and alternative competitors;
• external forces driving market demand;
• the structure and function of the organization;
• how much the organization needs to change to succeed in its current

business environment.

As with so many elements of information ecology, developing a strategy
is part of a complex web of crisscrossing threads. Using a traditional busi-
ness analysis, for example, an ecologically minded manager might see that
her firm is highly integrated horizontally and that business functions like
sales, manufacturing, and logistics are tightly connected. In information
strategy terms, she might then advocate focusing on a high degree of com-
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mon information, particularly about customers and products, which func-
tions can share.

Some research does assess information requirements in situations where
there is a high level of organizational change. For example, in firms undergo-
ing "strategic turnarounds," new top managers in one study collected and
issued information involved in overcoming organizational inertia and unlearn-
ing old behaviors; structuring and communicating new performance expecta-
tions; and gaining allegiance to the new agenda for the organization.10 In each
category, these managers included specific types of information—for exam-
ple, a new mission statement for overcoming inertia. If your organization is
undergoing such a turnaround, perhaps you should also be gathering this type
of information.

Managers might also try applying traditional industry analysis techniques
to assessing their internal information environments. A manufacturing com-
pany, for instance, established a new internal information function to provide
better information for managerial decision-making. But the head of this unit
soon realized there were already competing providers on the scene: the market
research, competitive intelligence, and information systems departments with-
in the company; and consulting firms, market research firms, and universities
outside it.

So he met with his employees to do a "five forces" industry structure
analysis of the buyers, suppliers, existing rivals, substitutes, and potential
new entrants for the internal information provision business at this compa-
ny.11 According to this manager, the analysis helped the company focus on a
competitive niche involving customer information that had been poorly
served in the past.

Looking at the Value Chain

If a firm emphasizes certain functions within the value chain—that is, how the
various functions of the business add value for customers to its products and
services—as part of its business strategy, there are corresponding implications
for information strategy. If a value-chain strategy emphasizes distribution and
partnership relations with retailers, for instance, then its information strategy
should focus on product and shipping information, and it must coordinate its
information strategy with that of major retailers who sell its products.

Procter & Gamble and GE Lighting have coordinated their information
strategies with Wal-Mart's in an effort to improve logistical processes—and
because Wal-Mart, the powerhouse of this particular retail channel, imposed
such coordination for its own competitive advantage. The links between these
firms involve continuous replenishment of product (CRP) on Wal-Mart's
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shelves by the vendors. Wal-Mart furnishes the vendors with daily sales infor-
mation at each store; the vendors supply Wal-Mart with electronic shipment
and billing information.

Both parties in such a relationship can benefit: the vendor can lower
inventory costs and plan on a predictable flow of product; the retailer needs
fewer personnel and, in passing on some of the savings to customers, gets
higher sales volumes. Note, however, that the information exchanged in such a
partnership isn't only electronic data. The initial relationship between Wal-
Mart and Procter & Gamble was forged in a fishing-boat conversation
between P&G's Lou Prichett and Wal-Mart's Sam Walton. And in an effort
to better transfer less structured information, a dozen Procter & Gamble
employees relocated to Wal-Mart's headquarters in Bentonville, Arkansas. It
must have been the potential for new information that motivated the move;
there isn't much scenery in Bentonville.

Just as the study mentioned above described the information needs of com-
panies during strategic turnarounds, other research indicates what information
different functional managers really use. In interviews with executives at twelve
North American manufacturing companies, the management accountants
Sharon McKinnon and Bill Bruns have created the first enumeration of infor-
mation requirements by function.12 These researchers found out what informa-
tion managers wanted in sales, manufacturing, and production environments.
Anyone who's interested in providing useful information to a marketing, finan-
cial, or operations manager need only turn to McKinnon and Bruns's book, The
Information Mosaic, to get a good introduction to information content strategy.
(See Table 4-1.) In the past, those in charge of information management have
believed that the proper strategy is to ask managers what information they need.
With solid research like this behind us, however, we can get a running start on
telling managers what their information requirements should be.

Table 4-1. Summary of Managerial Information Requirements

Production Purchasing/Logistics
Labor counts Inventory availability
Output units Price of inputs and outputs
Order quantity Carrier rates and locations
Product specifications 

Planning
Sales/Marketing Financial performance

Orders Program effectiveness
Customer information
Market prices

Source: from McKinnon and Bruns, The Information Mosaic
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Benchmarking

Perhaps the most obvious traditional approach to identifying aspects of infor-
mation strategy is benchmarking. We can turn to other firms that do a good
job of information management to identify aspects of our own information
strategy. Although information management often contains little of the quan-
tifiable measures that benchmarking requires, there are some exceptions. In
addition to providing information access, many firms are beginning to offer
information that has been interpreted and analyzed in useful ways. Bloomberg,
a provider of business and financial information, for example, started off by
providing not just information about bond prices, but textual explanations of
why they moved—which eventually led to the company's successful estab-
lishment of a financial news service.

Indeed, many of the firms I describe in this book would be obvious candi-
dates for benchmarking partnerships. Executives who wish to understand the
effect of mergers on information management, for example, should consider
contacting Chase Bank. The most valuable partners would be those with a well-
conceived information strategy and a similar business situation to one's own.
As in many areas of life, there's no point in inventing an information manage-
ment approach from scratch if it can be borrowed from somewhere else.

What Information Strategy Can Do for You

Consider the following combined approach to information strategy taken by the
Exploration and Production (E&P) business unit within a major UK oil company.
Unit managers set out to define how they wanted to manage information in the year
2001, and hence called their strategy exercise "Information Management 2001."
Even though this is an oil company unit, just creating the document helped to con-
firm that, as the head of E&P said, "information is the most important resource we
have." These managers defined the current information management situation as
the "barricades scenario," because there were so many obstacles between people
and the information they require. Then they came up with an improvement strategy
that covered business processes, IT, people, and information itself.

The E&P managers had recently identified its key processes, and as a part
of the strategy exercise they further specified the key information in each
process. They identified which information needed to be managed in common
across the unit, and which could vary freely. They also created some principles
for information management, such as "Information should be stored flexibly
so that it can be used in multiple ways," and "Information about the informa-
tion (meta-information) is required to manage it." In addition, these managers
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developed a culture in which information providers viewed their users, for the
first time, as customers. And in order to establish common information, man-
agers made sure a broad cross-section of customers would be consulted. Other
key roles and responsibilities for information—such as who (or what group)
owned, supplied, or maintained given kinds of information—were specified
at the E&P unit. Unusually, technology received relatively little attention;
information managers largely specified common technology standards so that
information could be easily exchanged across the unit.

Without using the term "information ecology" (not the most comfortable
phrase for an oil company), this firm clearly adopted an ecological approach.
Their strategy document concluded, "Our recommendations require a set of relat-
ed activities to be undertaken together; no single one will achieve the goals."
Although the creators of this information strategy did come up with an actual
document, in their view the most important aspect of developing the strategy was
to start a dialogue about information. To that end, they encouraged everyone in
the company to "trash" the draft document in order to stimulate thinking. And
their goals were modest: "To identify some first steps to demonstrate the viabili-
ty of the approach." Two years later, the E&P unit is still debating certain aspects
of the strategy, particularly the need for more common information with acquisi-
tion of the SAP program. Nevertheless, these managers feel discussion of infor-
mation issues has become institutionalized within the unit.

In any event, information ecology calls for such a broad approach. From
where I sit, since there are few information strategies in place, any efforts
should lead to improvement. Even so, the rankest ecological beginner will
soon recognize that single initiatives may not yield real change. The sample
"Assessment Survey" that follows indicates how managers might begin taking
a longer and broader look at how information is used.

Information strategists need to avoid excessive detail in one area; they
should always consider process as important as content. But more important,
the journey toward good information strategy is bound to cross a number of
roads and bang into barriers, including the subject of my next chapter. In the
frustrating realm of information politics, managers, professionals, and other
employees often bang heads—or, at the very least, raise their voices.

Assessment Survey for Information Strategy
The greater the level of agreement with the statements below, the better an
organization manages information strategy.13

* A comprehensive information strategy has been developed for this orga-
nization.
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A wide variety of senior and middle managers as well as professionals—
from both information and non-information functions—actively partici-
pate in strategy-development sessions.

In designing our information strategy, those in charge clearly articulated
the difference between technology and information.

One or more senior managers is responsibile for implementing the infor-
mation strategy.

Our information strategy is easy to understand and takes a position on key
information issues in the organization.



 
Information Politics

Information is not innocent.
James March,

Decisions and Organizations

Information is affected daily, even hourly, in virtually all organizations by
power, politics, and economics. This is no secret.1 Yet few managers want to
deal consciously and systematically with information politics, perhaps because
to do so would somehow undercut an organization's existing hierarchy. There-
fore, power plays or political wrangling over information—when they do
muscle themselves into managerial awareness—have been treated as an aber-
ration rather than as a natural and inevitable component of information man-
agement. And the all-important economic ramifications of information politics
are often dismissed, since it's hard to quantify information value.

Indeed, information politics remains "undiscussable" in many organi-
zations, all of which have implicit models of information governance. Yet
the negative consequences of information politicking have led awry many
projects intended to improve information use. Researchers have zeroed in
on politics, for example, as a major factor in the failure of systems-develop-
ment projects.2 Other studies suggest that resolving conflicts over informa-
tion and technology is strongly associated with the success of development
projects.3 Once again, Standard Life Assurance's failure to address informa-
tion politics straight on means this company undercut its other laudable
efforts to take a more ecological perspective. This is a typical problem when
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middle managers attempt to take the lead in substantially improving a firm's
information ecology.

Curiously, many observers acknowledge the importance of information
technology governance but still ignore information politics. Endless specula-
tion is devoted to the role of the CIO, the significance of outsourcing IT man-
agement, and the relative merits of centralized vs. decentralized IT structures.

Yet I believe focusing on the governance of information is equally impor-
tant, if not more so. Which matters more—who operates the data center, or
who decides what information will be gathered and used within a firm? Are
personal computer standards more important than information standards? Is
the architecture of information less significant than the architecture of tech-
nology? The effective use of information, much more than any new technolo-
gy, can change how an organization runs.

Clearly, attitudes toward information and technology predispose organiza-
tions, nations, and societies to particular political arrangements. Yet the reverse
can also be true, especially in a business organization. In fact, information man-
agement can be used either to distribute power or to concentrate it.4 Some firms
effectively control information centrally; others employ similar techniques to
promote information openness and broader decision-making. It's a matter of
choice, one that's based on any number of idiosyncratic factors like a compa-
ny's size, major business or businesses, and organizational structure. But whose
choice and how those choices play out is the essence of information politics.

There are several viable models for governing information.5 My main
point is that managers—especially corporate executives—need to talk honest-
ly and directly about the political nature of information, regardless of how
they decide to govern it. Addressing information politics explicitly is what
matters for information ecology. Any of the four models I'll describe below—
federalism, feudalism, monarchy, even anarchy—may be desirable for some
type of organization. They form a continuum of local vs. centralized control of
the information environment (See Figure 5-1).

The trick, of course, is matching your organization to the political struc-
ture that best suits it. These models are primarily concerned with information
politics, but I'll also briefly discuss a market-based model of information gov-
ernance, since politics and economics are often inextricably related. I'll also
discuss a variant of information politics based on a Utopian faith in technology.

Information Federalism

My favorite form of governance—for information and in general—is federal-
ism, though it's not appropriate for all organizations. Federalism involves rep-
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Figure 5-1. The Continuum of Information Control

resentative democracy, a weak central government, and a high level of local
autonomy. In information terms, this model emphasizes that only a few infor-
mation elements need to be defined and managed centrally, while the rest can
be left up to local units. Federalism requires rational negotiation between cen-
tral and dispersed groups, and it is the model that most explicitly recognizes
the importance of politics. Federalism treats politics, including the politics of
information, as a necessary and legitimate activity by which people with dif-
ferent interests work out among themselves a collective definition of purpose
and the means for achieving it.

Information federalists recognize the value of both information universal-
ism—where a term means the same thing across an organization—and infor-
mation particularism—where a small business unit can define "customer" in
the way that best suits it. This political model offers a range of options, with
pure information democracy at one extreme and a stronger central govern-
ment at the other. Like the US government, the players involved shift within
this range, or at least argue about it. Therefore, the best federal organizations
manage a healthy tension between central and dispersed information control,
which continues to shift over time.

At Hewlett-Packard, for example, "the HP way" specifies that decentral-
ized units should largely manage their own destinies. Yet at a minimum, the
company has to centralize reporting of financial results. At times HP has let
business units proliferate their own financial measures; then, when reconciling
localized and centralized performance become too burdensome, ledger items
are pruned back. Of course, the process sounds much easier than it really is;
but the constant negotiation at HP creates a financial information environment
that evolves with the business.

As with the other political models, federalism can have a relatively benign
face, such as HP's, or a somewhat despotic one. Asea Brown Boveri's reliance
on ABACUS, its internally-developed financial information system, for
instance, represents the more control-oriented form of federalism. In tune with
the model, ABB's over 4,000 profit centers are expected to report only finan-
cial results and their number of employees to headquarters. But woe to the
profit center manager who does not deliver the expected numbers. One man-
ager wrote the following to a profit-center manager in France:
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The current level of performance is unacceptable. I will not accept excuses.
When I arrive next week, be prepared to discuss in detail your steps to
improve profit to agreed levels and to reduce inventory by 16 percent within
3 months.6

Indeed, a former country manager within ABB described ABACUS to me as
"a tool for beating up on managers."

Yet ABB's senior executives argue that they had to emphasize results dur-
ing the first years after the 1990 merger of Asea and Brown Boveri, when
there was a recession in many of the company's major markets. Now ABB is
beginning to focus not just on sharing financial results across profit centers,
but also on best practices, process performance, and customer information.
Managers claim their approach to sharing this type of information has become
more "democratic."

For example, major account managers are now required to describe their
customers' core business processes, critical success factors, and other key
business issues to improve information sharing. At the same time, each
account manager is allowed to capture and record the information in formats
that make sense to him or her. According to one corporate staff executive, "If
Percy Barnevik [ABB's CEO] were to require everyone at ABB to record cus-
tomer information in a particular way, there would be many chuckles but little
compliance."

Federal models can also be adjusted for different types of information.
Paul Strassmann, who has both written about information politics and man-
aged them himself as head of information management at the US Department
of Defense, rightly argues that "To deal with the inherent conflicts between
autonomous business units and headquarters, which happen in most large
organizations nowadays, the management of information should operate as a
multi-layered federation." Strassmann breaks down an organization's infor-
mation into seven categories or "layers": "personal," "local," "application,"
"business," "process," "enterprise," and "global."7 He sensibly points out that
individual layers of governance should be defined and managed separately.

You could also "segment" federal governance according to type of infor-
mation. In most information federations, financial information is defined and
managed centrally. Even the most diverse conglomerate must pull together
some common financial information each reporting period. But sharing cus-
tomer information across business units is much less common and certainly
more problematic. Some units may not trust others with information about
their customers. Even when various unit managers sufficiently trust each other,
they're right to be concerned about who puts information into the form needed
by another group within the organization.
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Take Chemical (now Chase) Bank, where the creation of a set of infor-
mation management principles after a merger raised the sticky issue of
whether customer data should be shared throughout the bank. Should the pri-
vate bank furnish information on wealthy individual customers for use by the
capital markets division in promoting a bond offering? If so, which of the two
groups would be responsible for identifying likely prospects, notifying rela-
tionship managers, and outputting the customer information in a form that
capital markets could use? Eventually, Chemical Bank's senior executives
agreed to define "corporate management information" shared throughout the
company as:

• that information needed to support legal and regulatory requirement;
• and/or that information required by corporate staff functions to perform

the duties assigned by Executive Management;
and/or Cross-Group information under the management of a business
unit but also beneficial to multiple business areas for effective business
analysis and development.8

Sharing "Cross-Group information" may strain the bounds of federalism;
but these managers added another principle that stated all such information
be "prioritized, scheduled, and delivered according to negotiations between
interest groups." In fact, for large, diverse businesses like Chemical Bank,
federalism is ideal. There can be no synergy across business units without
shared information, and information might be said to be the "glue" of corpo-
rate federalism. More to the point, the level of information sharing fully deter-
mines operational integration.

This kind of political massaging may seem both messy and time-consum-
ing. Yet any large company contains competing information interests, and the
sooner managers recognize this as a political fact of life, the better. When con-
sidering whether information federalism is the model for your organization,
keep the following points in mind:

• Federalism can't be established through any means other than extensive
negotiation, even heated arguments. And both business unit and corpo-
rate managers need to understand how valuable information is to par-
ticipate actively in the debate—and to make federalism work.

• Some locally defined information is a healthy sign; it means informa-
tion-based innovation is taking place. Just as pundits often call the states
of the US "laboratories of democracy," individual business units can be
laboratories of how to use information effectively.

• Federalist administrations govern through the consent of the governed.
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If key information users don't feel their interests have been adequately
represented in deliberations over information, they'll develop their own
sources of information and subvert the federal structure.

• Successful information federalism requires trustworthy information
managers, "honest brokers" between corporate and local interests. They
should facilitate negotiation among the true stakeholders for informa-
tion rather than building their own information empires.

Of course, federalism won't work for some companies. The primary cri-
teria for corporate federalism in general are also relevant for information fed-
eralism: size and diversity.9 In small, single-industry businesses (Ben &
Jerry's, the ice cream company, is one tasty example), there's little need for
small business units to define their own information. While such firms could
have "functional federalism," in which business functions define much of their
own information, that would make an integrated business system impossible.
Then there are companies with many business units and little synergy, where
another political model may make pragmatic sense.

Information Feudalism

Let's turn from my favorite political model to one I believe usually causes far
too many problems. Information feudalism—when business unit managers
control their information environments like lords in so many separate cas-
tles—is one of the most common approaches to information management, and
one of the most unexamined by those in charge. I and two co-researchers pre-
viously found that half the firms we studied had strong elements of informa-
tion feudalism. More important, senior executives at these firms had never
explicitly planned for this model and had little understanding of its conse-
quences.10

So, yes, information feudalism isn't generally as healthy for a large com-
pany as federalism; but sometimes it's appropriate. In fact, under the right cir-
cumstances, you could call it a very extreme version of federalism. If business
units have different products, different customers, different performance mea-
sures, and different forms of almost all relevant information, why should cor-
porate managers force units to share (other than for regulatory purposes)?
Feudalism in such organizations allows manager "lords" to adapt their infor-
mation closely to business needs.

For example, NBC managers have argued that their nonfinancial perfor-
mance measures are wholly different from those of GE Aircraft Engines, GE
Plastics, and most other General Electric business units. And they are right.
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NBC managers have pointed out, for instance, that the corporate desire to
improve "inventory turns" doesn't apply to TV shows; as a result, their parent
company now allows them to develop business-unit-appropriate information.
Partly because of its hard-fought independence in information and other areas,
NBC is presently the most successful US television network.

Unfortunately, NBC's success is not the norm. Information feudalism is
often poorly adapted to an organization's needs and can do a lot of damage. It
results from a narrow-minded focus on a business unit's information objec-
tives, without consideration of larger business issues. As a result, firms that
should be operating across integrated business processes are unable to do so.
Those that should be cross-selling to customers can't. And companies that
should be sharing components in different products don't.

Hughes Space and Communications (HSC), a very successful builder of
satellites, exemplifies the pitfalls of information feudalism—and how man-
agers might go about addressing them.11 While this firm never failed to deliv-
er satellites on time in the past, by 1993 increasing demand for its products
created a greater need for coordinated, rapid production. Therefore, effective
scheduling information became critical for HSC. Consistent, accurate sched-
ules allowed movement of satellites from one work cell to another, as well as
efficient use of scarce research resources (such as the vibration chamber). But
while HSC had relied on a computerized scheduling system for years, indi-
vidual work cells either didn't use it or furnished inaccurate schedules. One
program manager, whose job it was to move satellites through work cells on
time, put it this way:

"You are after reliable component delivery dates. People lie and hide their
margin; you may have to calibrate each person and adjust what he/she is
telling you. The real issue is the truth in scheduling. We reward the biggest
liars and punish the aggressive schedulers."12

Fortunately for Hughes, information providers there, while working on a
project to create a new, client-server scheduling system, finally realized that
information politics were "an underlying cause of the weekly scheduling prob-
lems." They found that each work cell would create its own local schedule,
update schedules at its own preferred intervals, and have local definitions of
crucial terms like "completion." Some units called a component that had been
integrated onto a satellite "completed"; others wouldn't define it that way until
the component had been thoroughly tested in an integrated system or subsys-
tem. In the satellite integration and test area alone, providers uncovered eleven
different yet redundant schedules; needless to say, the connections between
them were hard to establish.
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In a session with general managers, HSC information providers concluded
that the firm's information politics were clearly feudal. While some managers
felt that the analysis of information politics was very revealing, "It was clear that
senior management was uncomfortable having these issues raised openly." But
the scheduling project's team leader kept these political issues in mind, and began
brokering individual information agreements among work cell leaders. In other
words, he is now trying to create a more federalist model from the middle up.
While it remains to be seen if this one manager's efforts are enough, he is making
progress on improving the management of scheduling information, and thus far
Hughes has continued to meet deadlines with the enhanced rate of production.

Information Monarchy

When one individual or function controls most of a company's information,
the political result is a monarchy. The monarch—who should be a very senior
manager but may not be—specifies what information is important, establishes
meanings for key information elements, even attempts to control how infor-
mation will be interpreted. This political model can benefit a relatively small,
single-business firm. Most monarchs at least understand information's value to
business. And the kings and queens who rule a particular business unit or type
of information may operate within a broader organizational context of feder-
alism or feudalism.

But the approach is not without its own problems, especially when the
monarch is a low-level functionary rather than a senior executive. If the
"queen" in charge of information is just an IT functionary—even CIO her-
self—that means everyone else above her in the organizational hierarchy does-
n't care enough about information to give her any power. To be blunt, the
monarch for enterprise information should be the CEO; the head of a func-
tion can assume the crown for functional information, and so on. Rarely do
Chief Information Officers even attempt to play a monarch, for good reason.
Whether or not they should be in charge of information, they seldom have the
political clout or resources to carry off broad initiatives.

On the other hand, sometimes an information monarchy arises simply
because top managers are frustrated by less efficient political models. At an
oil exploration firm, for example, there was widespread confusion about the
use of the term "oil location."13 Information architects had defined the term
on multiple occasions, but their recommended usage never stuck. Some users
thought oil location meant the oil's original geographic coordinates in the
ground; others defined it as the well from which it sprang; still others used the
term to refer to current location in a tank farm of pipeline.
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Each definition found its way into computer databases. As a result, report-
ing wasn't standard, and it was difficult to share even the most basic informa-
tion on the production of different sites. The firm could not get consistent
estimates of the oil produced by a specific location. Among other problems,
this meant managers couldn't accurately monitor the performance of specific
wells, coordinate the allocation of crude to the closest refinery, or figure the
taxes owed to states and counties where the oil was pumped.

The CEO of the firm finally seized the information crown. He decreed in
one meeting that henceforth oil location would mean only one thing—the
source location determined by company geologists—and that anyone who
publicly used another meaning would be fired. Whatever you say about this
extreme approach, or however you feel about heavy-handed CEOs, it worked.

Information Anarchy

The fourth model for information governance isn't really a "model." Informa-
tion anarchy, in which every individual fends for himself or herself, is only
rarely something an organization would consciously choose. Anarchy usually
emerges when more centralized approaches to information management break
down, or when no top executive realizes the importance of common informa-
tion to the effective functioning of the firm.

In addition, information anarchy has been made possible—and much
more dangerous—by the introduction and spread of the personal computer.
Suddenly individuals and small departments find that they can manage their
own databases, tailoring information to their own needs at any time they
desire and at minimal cost. Almost all anarchistic firms have a high proportion
of autonomous knowledge workers: scientists, consultants, computer pro-
grammers, systems developers, and so on. It's not that their managers want
information anarchy; but they feel powerless to prevent each professional
worker from creating her own information environment.

The good thing about anarchy is that it indicates a thirst for effective
information, defined on a user's own terms. These information users aren't
generally scared off by new IT systems, and they value information because it
directly affects the work they do. With individual knowledge workers, there's
every reason to tolerate information particularism, at least on a small scale;
needlessly trying to define or structure the creative use of information gener-
ated by such professionals makes little sense. However, when it comes to busi-
ness organizations, this laudable desire for information should quickly be
harnessed into a more effective political model, not some poor—and counter-
productive—reflection of the cyber-anarchy of the Internet.
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Indeed, the shortcomings of information anarchy are obvious. When
everyone has his or her own database, the numbers for revenues, costs, and
customer order levels in one database will quickly diverge from those in
another area. I know of several firms in which this kind of information anar-
chy—almost always unintentional but surprisingly common—was the source
of late or inaccurate quarterly earnings reports.

' A firm can't survive for long with such discrepancies. Intel, for example,
had a relatively anarchistic information environment, largely because technol-
ogy so pervaded the company, and managers and professionals were rewarded
for autonomous, creative actions. Around 1994, however, top management
realized such anarchy was too expensive, since the company couldn't suffi-
ciently coordinate necessary information. Intel is currently moving toward a
federalist information environment, in which the software package SAP will
supply common information in defined areas.

There's only one firm where I've encountered managers who chose anar-
chy with their eyes wide open. This software firm had previously tried to
develop an overall structure for information management by asking key man-
agers what information they needed to run the business. When no consensus
on information needs could be achieved, the managers determined that a bot-
tom-up structured exchange of documents across its network—using a new
software technology developed for this purpose—would yield all of the
required information.

Each manager and worker was then free to create, share, and use the
information that was most useful to him or her. The only information that car-
ried more weight than any other was the financial information used for official
reporting purposes—and the pronouncements the CEO made at breakfast
meetings. Information anarchy seemed to work for this company, though it
didn't grow as fast as some of its competitors and was eventually acquired.
Now it is a barony within a large feudal organization.

Market-Based Models

The distribution of power is not the only criterion for information governance,
and sometimes none of the four political models discussed above quite fit a
company's situation. In some organizations, the demand for information con-
trols how it is governed—or at least it should control it. Market-driven orga-
nizations, for example, might put a variety of different types of information
into a database, but only maintain that which is heavily accessed by users. A
market orientation often implies decentralized management of information
resources: owners can name, format, update, and dispose of information as
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they desire. Information providers and facilitators are self-supporting, but they
can charge for any information or services that their customers are willing to
pay for, at market prices.

McKinsey and Company, for example, lets the market rule its informa-
tion management. Its information and knowledge managers don't attempt to
specify what content will be most useful in consulting engagements. Rather,
they let the market work; virtually anyone at McKinsey can offer up new
frameworks, methods, or techniques, and their value (and worthiness for
investment in further development) is determined by how much they're used
by others at the firm. Of course, the invisible hand of the market is sometimes
supplemented; consultants who have done a good job in the past are more
likely to receive seed resources to develop new content.

One precondition of market-based information politics is the ability to
determine demand. At McKinsey, this is assessed by placing practice docu-
ments into a firmwide repository, and then monitoring the withdrawals or
usage of particular contributions. Another means of assessing demand might
be to simply ask information consumers within a firm what information they
find valuable, an obvious tactic that's only rarely used.

The strength of market management, however, can also be a weakness: a
lack of clarity about information ownership. Most companies have difficulty
assigning full ownership to information that might be considered a corporate
resource. Information is also difficult to price because of its intangibility, its
reproducibility, and the differing extent to which it informs potential buyers.
Still, even if few organizations have adopted a pure market governance model,
most will employ aspects of it. They may, for example, assess the popularity
of different information entities, then focus their resources on the most popu-
lar information.

Technocratic Utopias

Finally, there's one other model to which many organizations subscribe. I've
already alluded to techno-utopia in other contexts, and, sure enough, these
Utopians also assume that technology will solve all problems of information
governance. If an organization needs to improve access to information, they're
convinced that once Lotus Notes is installed, the problem will be solved. For
sharing common information, Utopians place all faith in the SAP applications
mega-package. Indeed, after I discussed this issue at a conference, one earnest
attendee said to me, "You're right about this technocratic Utopia business. But
object orientation really is going to address most of the issues of information
management."
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While the other models—even feudalism—all have something to recom-
mend them, there's little positive I can say about technocratic utopianism. Its
biggest crime is distracting managers from addressing the real issues of infor-
mation governance. Whether we like it or not, information politics involves
competing interests, dissension, petty squabbles over scarce resources—even
violent arguments that can rock a whole company and "make heads roll." I
wish that a reverence for technology could resolve the tensions in any social
organization; then again, tension isn't the worst thing in a business world that
requires ever more creativity at lightning speed.

If you hear a comment resembling, "As soon as we get the (fill in an
information technology), we will be able to (fill in an information behavior),"
you should recognize the unrealistic claims of utopianism. Begin to counter
it with down-to-earth questions of your own: Who controls the IT purse
strings? Could those resources be used for a more effective information ini-
tiative? How do information managers build a power base and create momen-
tum for change? How do we get R&D and Marketing to stop fighting?

Political and Economic Tactics

The above political and economic models are the strategic—and, I hope, explic-
it—choices firms make about information governance. But there are also tacti-
cal approaches that managers and workers employ every day. These may weaken
or strengthen the firm's particular political model(s). Individual information
politicians may thrive, even when an overall organization doesn't manage infor-
mation politics well. Sometimes political tactics are open and visible; more fre-
quently they operate behind the scenes, taking place in closed-door discussions
between two people or individual musings. Managers should try to become
familiar with the day-to-day alternative approaches to information politicking,
and work either to supplment or subvert the firm's dominant political model.

Political tactics are well-known to any astute observer of office politics.
They include such behaviors as information exchange, leaking, brokering, and
selective dissemination or use of infonnation. Information exchange—or
"dealing"—is simply when two parties agree to share information with each
other: "I'll give you product complaint information, if you give me earlier
notice of recalls." Information exchange can also occur more formally
between organizations—when companies share benchmark information with-
in an industry, say, or when competing firms decide to cooperate on a particu-
lar project or with a large customer.

But information exchange becomes a pragmatic political maneuver when
it's used in secretive information environments. For example, lower-level
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managers in a highly feudal system can cut private deals with their colleagues
in other departments without any formal change in the information hierarchy.
These may sound like cloak-and-dagger moves, but they come into play all
too often when top managers fail to address the real political issues behind
information use. All good information politicians seem to know the follow-
ing rules of thumb for such exchanges:

• Don't tell the corporate lawyers what you are doing.
• Don't actually give up your information until you get the other

party's.
• Ask to see a sample before doing the deal.
• Make sure the other party's information would be as incriminating as

yours—or ideally more so!—if revealed.

When exchanges are mediated by a third party, this is known as informa-
tion brokering. At its best, successful brokering can facilitate information
management in an organization; and undoubtedly, some managers will have to
play this role in order to carry out a company's information strategy. The
aspiring broker should identify a particular information domain (such as cus-
tomer information), identify a party that needs information, and find another
party that has it. The task then is to find common ground between the potential
information exchangers. Of course, brokering only succeeds if the broker is
honest and is not solely arranging the deal for his own benefit. When the bro-
ker works between two different organizations, that person is likely to be
what's known as a boundary-spanner.14 Boundary-spanning can be very useful
for organizations, which benefit from the exchange of information across
functional or business-unit boundaries. It is, however, a questionable career
strategy for individuals.

Leaking information is another way to open up an overly restrictive infor-
mation environment. Leaks, of course, can be used for individual or corporate
benefit, but regardless, they're almost always accomplished surreptitiously.
Leaks often make the information seem more important than it really is; as a
result, much unimportant information is leaked so that its apparent value will
be magnified. Any aspiring information politician who wishes to master the art
of the leak should spend a few years working in Washington, London, or some
other capital.

Selective dissemination of information is another long-term tactic of the
politically astute. It involves releasing some information—but not all—in
order to accomplish some objective. Middle managers are notorious for filter-
ing out negative information from their superiors, but this is a very primitive
(and often harmful) form of selective dissemination.
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New CEOs and political leaders often practice a form of selective dis-
semination by portraying their organizations in overly negative terms when
they assume office, then later (though as quickly as possible) in overly positive
terms.15 Selective use of information is a variant of this tactic, as studies on
information signals have shown.16 Asking for a great deal of information
before making a decision may lead others to assume the choice is based on
rational analysis, even if the decision-maker doesn't use all the information.
Sometimes an information politician may want others to believe that informa-
tion provides the rationale for a course of action, when in fact it's otherwise
motivated.

A variety of economic tactics can also reinforce desired information
behaviors and attitudes, For example, patterns of information pricing and sub-
sidy can greatly influence how often and how well people communicate. If
electronic mail is free and voice mail is charged to my budget, I'll bend my
messaging needs to suit the electronic medium as often as possible.

Most organizations don't now charge for internal communications, but
one way to reduce information overload fast would be to charge people by the
amount of information they send and number of people to whom they send it.
Managers could not only ask employees to stop sending most broadcast and
multiple-copy electronic messages—no more "Come to the Saturday 10K
Run!" or "Help! I lost my earring in the third-floor Women's Room" or even
"Who knows the sales numbers in Singapore?"—but also give users an e-mail
budget, in which they're only debited for broadcast messages.

Indeed, if each employee had a "communication budget," it's likely that
communications would then become much more targeted and restricted to
important messages. (Perhaps it should cost more to send messages to senior
managers; they, at least, believe their time is worth more.) And if charging
mechanisms were in place, companies could establish subsidies for the types
of information or communication they want to encourage.

Exchange of knowledge, for example, should be free; it's difficult enough
to transfer knowledge without economic barriers. Yet in practice, many com-
panies charge those with valuable information (generally through computer
fees) to provide it to others. As a result, the information is often not supplied,
since the owner is essentially punished for doing so. A manufacturing com-
pany's sales department, for instance, charged salespeople who weren't in the
office when they dialed into a sales-reporting system. These call reports gained
the salespeople little, yet they were asked to use a scarce resource to provide
them. Even though the reports were mandated by top management, many
salespeople simply did not comply.

Measurement can also become either a short-sighted effort with little reason
to be, or a useful economic tactic. Information is notoriously difficult to mea-
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sure in any way other than cost. Some firms practice selective measurement of
costs, assessing only the costs of externally supplied information. Obviously, it
also costs a company to generate and distribute information internally; but if
these costs aren't measured or assessed, companies often gravitate toward pro-
ducing everything themselves—unless the information is of very poor quality.

Perhaps the only reliable way to measure information's value is to have
the user rate it. After all, the degree to which a piece of information really
informs is in the eye of the informed. An information recipient could ask her-
self, "How valuable was this information to me?" and pay the provider
accordingly. To institute such a measurement system would probably be very
helpful in encouraging providers to add value to information. If nothing else,
it would open the field to market forces.

Of course, it would be difficult to extract payment based on perceptions_of
information value, but there are other means of rewarding suppliers of valued
information. One increasingly common approach is to evaluate job perfor-
mance in terms of the information supplied by an employee. This might be
done by supervisors or evaluation committees (as at McKinsey, where con-
sultants aren't promoted unless they have contributed to the stock of useful
knowledge), or by peers, who are often the best judges of how well a cowork-
er adds value to or shares information. It's not difficult to add information
sharing, for example, to the list of evaluation criteria employed in peer evalu-
ations, and I know of several firms that have done so recently.

As you can see from this discussion of tactics, managers use them—
whether information ecologists or technologists, federalists or monarchs—to
influence behavior. Indeed, the political realm of any organization is all about
influence, for good or ill: getting other managers behind an initiative, com-
promising to build coalitions, rewarding individual employees for what you
want them to do. Incentives for "good" behavior can span everything from
money to power to new technological toys to increasing a creative person's
access to more information.

Regardless, as the next chapter underscores, paying attention to the
human side of information use is mandatory for any good politician. For the
information ecologist, it's the equivalent of kissing babies.

Assessment Survey for Information Politics
The greater the level of agreement with the statements below, the better an
organization manages information politics.)

* Senior managers take an active interest in defining information categories
and entities.
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Senior managers meet as a group to debate corporate information needs.

The information entities to be managed centrally in my organization are
clearly defined, with other information needs left up to individuals, busi-
ness units, or functions.

Information managers consciously assume political roles (such as dealer,
broker, leaker) in order to further strategic objectives.

Information politics can be discussed openly in our organization.



 
Information Behavior and Culture

We have spent a great deal of time and money bringing
water to the horse, but we don't even know if he's thirsty,
and we have no idea how to get him to drink.

A Pacific Bell manager

Changing how people use information—and ultimately building a support-
ive information culture—is the crux of information ecology. Yet in many areas
of business, managers at every level have discovered, to their chagrin, that
the behavioral and cultural dimension of change is often the most difficult to
accomplish. Whether firms are trying to improve quality, redesign processes,
or increase customer satisfaction, they find that "the soft stuff is the hard
stuff." And designing new work processes, organizational structures, or busi-
ness strategies can seem like child's play compared with changing day-to-day
attitudes and behaviors.

Companies continue to plan complex and expensive information systems
that won't work unless people change what they're doing. Yet firms rarely
identify the ways in which behavior and culture must change if their informa-
tion initiatives are to succeed. Even the terms "information behavior" and
"information culture" are scarcely recognized by managers. Of all the ele-
ments of information ecology, information behavior and culture are perhaps
the least explored.

Simply put, information behavior refers to how individuals approach and
handle information. This includes searching for it, using it, modifying it, shar-
ing it, hoarding it, even ignoring it. Consequently, when we manage informa-
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tion behavior, we're attempting to improve the overall effectiveness of an
organization's information environment through concerted action.

While behavior involves acts by individuals, the notion of culture
involves groups or organizations—particularly the values and beliefs of the
group. By information culture, I mean the pattern of behaviors and attitudes
that express an organization's orientation toward information. Information cul-
tures can be open or closed, factually oriented or rumor- and intuition-based,
internally or externally focused, controlling or empowering. A company's
information culture can also include organizational preferences for certain
types of information channels or media—for example, face-to-face commu-
nication vs. telephone or teleconferencing.

Some organizations have definite beliefs about how information should
be presented, such as IBM's historical predilection for overhead projection
"foils." Other cultural attitudes include antipathy to particular technologies,
such as First Union's distaste for voice mail (which might more accurately be
expressed as its CEO's distaste imposed on the broader organization). As with
any sort of culture, managers must often come to grips with their information
culture subjectively, impressionistically, learning how to describe it rather than
trying to analyze it formally.

Nevertheless, a few researchers have conducted empirical studies of infor-
mation cultures in limited domains. One unpublished study of information
behavior in pharmaceutical firms, for example, found that firms with more
open information environments had higher levels of research productivity.1

Another study of twenty-five electronics firms found a positive relationship
between encouraging the use of scientific and technical information, and cor-
porate performance.2 Other such studies have focused on how information cul-
ture can influence environments of technical innovation. In general, this
research suggests that acquiring and sharing information—in textual or ver-
bal form—is correlated with higher innovation and scientific and engineering
productivity.3

Unfortunately, the results of such studies haven't reached the mainstream
of management practice. In my own research with fifteen large firms, I found
most had taken few steps to change workers' attitudes toward information; in
fact, none emphasized the human aspects of information use. Of the thirty-
five information managers I talked to at those firms, only a third felt that any
particular internal group had assumed a responsibility for information behav-
ior or culture.4 When I pushed them, the majority of these managers agreed
that information behavior and culture were important, but few could describe
specific ways in which either had been explicitly managed. Those who could
referred to conventional approaches to information management, such as data-
modeling exercises, that hadn't really changed the status quo.
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My primary purpose here is to argue for the importance of behavioral and
cultural management, to detail the critical types of information behavior—
sharing, handling information overload, cutting down on multiple meanings—
and to describe how managers can start making changes. In fact, some
companies actively (though unconsciously) manage information behavior,
even if few executives can explain what they're doing. In this chapter, I'll pro-
vide ecological language and models to help managers orient themselves
toward the messy—but extremely worthwhile—human world.

Why Manage Information Behavior?

No organization stands out for its management of information behavior. But I
believe this realm of information ecology is absolutely essential for a number
of obvious, and perhaps not so obvious, reasons. First of all, at least forty per-
cent of American workers are information workers—not just dealing with
information in their jobs, but manipulating information as a frequent, primary
activity. Regardless of their specific positions, such workers spend a good pro-
portion of their time acquiring, using, and sharing structured information. If
managers don't pay attention to what these people are doing, then they aren't
managing a significant component of work life.

Furthermore, in almost every firm, executives would agree that some por-
tion of the firm's value lies in its knowledge. But to take better advantage of
an organization's knowledge, changes in information behavior must be insti-
tuted. Some widely publicized technologies (for example, expert systems,
"groupware" applications like Lotus Notes, decision-support systems) can
help capture and disseminate organizational knowledge, but they're of little
help if the people involved aren't already predisposed to use information
effectively. From where I sit, successful knowledge management always
occurs through a combination of technological and behavioral change.

Better management of information behavior can also lead to control of
information costs. In almost every organization I've studied, information
acquisition from external sources is neither efficient nor cost-effective. Part
of the problem is that the individuals or groups that acquire information don't
share it well—which argues for reinforcing the right kind of sharing behav-
ior to control a major source of overhead costs.

There's also what I call a "why not?" rationale for managing information
behavior. A number of observers have noted that information and its associat-
ed technologies have become a critical organizational resource, on the level
of such other business necessities as financial and human resources. Indeed,
the metaphor that likens intellectual capital to financial capital is relatively
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well established.5 We have elaborate structures and processes—policies, pro-
cedures, approval limits—for managing financial and human resources behav-
ior. Most of us even understand that firms have financial cultural
traits—tight-fisted versus free-spending, for example—and human resources
traits—secretive versus open. So if we consider information an equally impor-
tant organizational resource—and many senior managers at least say they
do—then it stands to reason that information behavior and culture should be
managed accordingly.

Presumably the primary objectives of managing financial behavior are
cost control and the maximization of shareholder value; for human resources
behavior, management objectives generally include maintaining productivity,
equity, and quality work lives. In these terms, the objective of managing infor-
mation behavior is not only internal effectiveness, but also the achievement
of competitive advantage. It's the use of information—not its mere exis-
tence—that allows managers to make better decisions about products and
processes, to learn from customers and competitors, and to monitor the results
of their actions. Such advantage should not be left to chance, and can't be
achieved without managing the human aspects of information.

Of course, information behavior is as least as difficult to manage as finan-
cial and human resources behavior. Information is often less tangible than
finance, with no common currency or language; in fact, its value is always
more difficult to calculate than currency. No one has yet established a com-
mon and easily measured unit of information; there's no equivalent of the dol-
lar, the therm, the pound, or the joule. But though there are technical
difficulties to information management, the toughest aspects involve its strong
human flavor. As in managing human resources, an organization must achieve
consensus on information meanings and uses.

Perhaps one reason why information behavior hasn't often been explicitly
addressed by firms is because it's tough to manage. What behavioral manage-
ment that does exist usually has a negative, controlling feel. A few organiza-
tions have policies about confidentiality of electronic or paper-based
communications. Several educationally minded companies offer remedial
training in such communications skills as reading, writing, and listening. A
few firms discourage "loose lips" in elevators or public transportation. Under
the banner of quality improvement, some have addressed the issue of how
employees use factual information to make and justify decisions. Quality pro-
grams sometimes also attempt to improve the performance of front-line com-
munications people, such as receptionists and telephone operators. On
occasion, a company implementing a major new information system will train
users not only on the use of the system itself, but also on the way in which
they should use the information it produces.
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To a greater or lesser extent, these are promising approaches. But such
behavioral initiatives generally happen in isolation, not backed by larger man-
agement goals for building a positive information culture. At best, specific
initiatives are only first steps down the ecological road.

Sadly, while many people use, generate, or distribute information, the
only real managers of information behavior in most firms are lawyers. They
often try to control information property rights and flow, particularly when
intellectual property, sensitive financial information, or external ventures are
involved. But their usual advice is to hoard information rather than to share it;
such a course of action may always be safe, but it won't create competitive
advantage. Just the notion of "intellectual property" implies clear boundaries
of ownership and strict control over information, and ignores the difficulties of
managing information as if it were property. Clearly, lawyers won't often be
the information users we want to emulate—which means other managers need
to define the information behaviors they do want.

What Kind of Information Behavior Should We Encourage?

I've found there are three critical types of information behavior that improve a
company's information environment: sharing, handling overload, and dealing
with multiple meanings. If organizations intend to create healthy information
cultures, their employees need to do all three.

Information Sharing

Perhaps the simplest of behaviors to understand is sharing. We're supposed
to learn how to share tangible goods like candy and toys in childhood; never-
theless, throughout our adult lives we still wrestle with how much we should
share our money, property, and time, probably because sharing always sounds
easier to do than it is. While most managers have a good idea of what it means
to share information, they usually don't find it any easier than sharing
money—for good reason. In any organization, those who control the right
information also have the most power.

I define information sharing as the voluntary act of making information
available to others. Sharing should be distinguished from reporting, which is
involuntary exchange of information on a routine or structured basis. The term
"sharing" implies volition; the sharer could pass information on but doesn't
have to. Reporting is usually up and down the structural hierarchy—up to
superiors and down to subordinates—within functional boundaries. Such ver-
tical flow is probably the most common type of information exchange in US
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firms, although even reporting doesn't necessarily go well. Advocates of Total
Quality Management emphasize distributing information about a firm's strat-
egy and objectives at all levels so that employees can formulate their own
work plans accordingly. This is sometimes called "policy deployment" or
"hoshen kanri" in Japanese.6

More relaxed vertical information flow, or TQM's less hierarchical dis-
tribution, is a good idea. But information sharing between peers—or horizon-
tal information flow—is likely to make the biggest difference to a firm's
information environment. There's nothing new about the idea of sharing infor-
mation, but more and more business leaders realize it's a desirable behavior.
For example:

• managers of a pharmaceutical firm hope that its scientists will share
information about new drug compounds throughout the entire new
drug-development process;

• sales managers want field sales personnel to share information with each
other about competitive initiatives they see in the field, and to share feed-
back about products with engineering and design departments;

• consulting firm leaders want their professionals to share best practices
they observe among clients in an internationally available database;

• customer-support managers at a computer firm want their workers to add
typically-encountered problems to a knowledge database, and to answer
ad hoc requests from other personnel when received via electronic mail.

Managers become particularly interested in information sharing when
they want to make business processes cross-functional. In new product devel-
opment processes, for instance, design engineers must talk regularly with
manufacturing engineers, who each must exchange information with the pro-
duction line. In order-management processes, sales, accounting, logistics, and
manufacturing organizations all need to share information.

Yet in most Western firms, neither formal nor informal information travels
well cross-functionally.7 There are all sorts of barriers that prevent horizontal
information flow, including functionally based information systems, incom-
patible information architectures, and political and cultural differences that
can be reinforced as early as the university training of future scientists, engi-
neers, marketers, and accountants. Some researchers have argued that one of
the keys to the success of Japanese management approaches is effective hori-
zontal information flow.8

But creating more horizontal information flow doesn't happen by simply
mandating it—or implementing a new e-mail system. Here's where an eco-
logical perspective can really help, because influencing behavior usually
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involves a number of related initiatives. Establishing cross-functional process-
es is an important step. That means performance needs to be measured and
rewarded differently, since most managers are judged by how well they opti-
mize functional performance and receive few incentives for operating cross-
functionally. In addition, they must become familiar with the competing
subcultures that exist: the differences between marketing and R&D, for
instance. Top management might encourage career paths that take executives
through a variety of functions; just as some companies have their rising stars
work in different international offices, they could have a promising engineer,
say, try out project management or even marketing. Another strategy might
be to have managers treat other departments as customers whose needs must
be understood.

In Japanese firms, the most common approach to creating horizontal
information flow is rotating managers between various functions throughout
their careers. The Japanese business culture emphasizes experience as a pri-
mary basis for learning; if, say, I've been a marketing manager in the past,
when I become a finance manager I'll bring a much greater appreciation of
marketing problems and perspectives to my new job. Cross-functional infor-
mation flow is also facilitated through frequent face-to-face meetings with
other managers both on and off the job, and a decision style that emphasizes
consensus.

The Western firms that do advocate information sharing usually restrict
it to sharing within the corporation. However, some firms have found that
sharing information with business partners, even competitors, has distinct
advantages. Several researchers have studied the exchange of information
within a particular industry, called "information trading," and their results sug-
gest that such trading may yield competitive and economic benefits for firms.
Over sixty high-tech firms, for example, have joined together in the Customer
Support Consortium to share information and problem-solving strategies for
their customer support functions. Managers at these firms have concluded that
customers use products from multiple vendors and want to be able to call a
single source to get answers to their questions. A multi-vendor support model
requires that competitors—for example, Microsoft, Novell, and IBM—share
their knowledge so that when a customer with an IBM computer and a
Microsoft operating system calls Novell for help with networking, the Novell
analyst can solve the customer's problem.9

Note that while we all share information at times, there are also occasions
when it's inappropriate or illegal. Obviously, we shouldn't share insider infor-
mation about company performance, competitive secrets with those outside
our firms, or confidential personal information with those not entitled to it.
Too much sharing may also lead to unwanted behaviors. For instance, when I
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was a partner at Ernst & Young, the firm had a policy against revealing partner
incomes. The policy led to a culture of cooperation and information sharing;
one didn't worry much about whether the partner who worked with you to sell
a consulting engagement made more than you. Several other Big Six firms
with which I've worked publicize partner shares or incomes internally so that
each partner knows or can calculate other partners' incomes. This leads to
many envious comparisons between partners and occasionally to information
hoarding.

There are plenty of valid reasons why individuals may not want to share
information. They may, for example, view information as being of unique
value to their own careers. They may think certain information will reflect
negatively on themselves or their part of the organization. They may be suspi-
cious of what the recipient of the information will do with it. They may feel
they'll have to spend time supporting the information if they share it. In short,
the barriers to sharing are often deeply embedded in the information politics of
an organization. In order for information behavior to shift in the right direc-
tion, a divisive political structure must shift, too.

In a recent study of information politics in twenty-five firms, for instance,
I found several in which information was hoarded to preserve the importance
and unique contribution of its creator or current owner.10 In another study of
the impact of a new electronic mail and conferencing system in a professional
services firm, junior members were reluctant to use the system to share their
ideas; they felt there were no incentives and plenty of potential negative con-
sequences for doing so, such as other members taking credit for their work or
shooting them down.11 In the manufacturing industry, information about part
stockpiles and shortages is routinely hoarded between parts and maintenance
organizations, as one study on military avionics repair has illustrated.12 And
virtually every large organization has salespeople who hoard customer infor-
mation (in order to keep some other salesperson from exploiting it), thereby
furnishing inaccurate information about customer demand (which reflects well
on the salesperson's performance or reserves scarce product inventory).

It seems that information sharing in companies is almost an unnatural act.
Consider my own survey of thirty-five information managers, in which only
one felt that "a lot" of information was shared across his organization, and
almost half (forty-five percent) told me there was "little or no" sharing. It
should be clear by now that in order to manage the communication or shar-
ing of information effectively, those in charge need to set up standards for how
employees decide what types of information to share, and with whom to share
it. Managers should not only model the right behaviors themselves, they must
also remove the organizational barriers to information sharing—be they polit-
ical, emotional, or technological.
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On a more positive note, two-thirds of the managers I surveyed reported
initiatives underway to improve information sharing, including guides to the
location and ownership of information, common information standards, and
the creation of new staff roles to facilitate sharing. These managers are doing
this not because I say it's a good idea, but because they—and the senior exec-
utives in their companies—know in their bones that improving a firm's use of
information can make or break a business.

Handling Information Overload

When information is everywhere, as it seems to be in most corporations, the
commodity in shortest supply is attention. When media, technologies, and
information types proliferate, the only constant is our limited span of atten-
tion, especially that of decision-makers and those who need information to
act. Unfortunately, businesspeople, who are generally both providers and users
of information, have thought very little about how to attract attention to the
information they create. As a result, most of it languishes on desks, in file cab-
inets, and (I hope) in recycling bins.

Some might say that unused information is not ignored; rather, it conflicts
with managers' existing perceptions and biases. But cognitive science
research tells us that we always look at information through some type of
lens.13 To overcome existing predispositions requires a higher level of atten-
tion than do the rare cases where the information receiver is a tabula rasa;
but that's just reality in a world where we're constantly bombarded with sen-
sory input. We almost always filter information when we successfully engage
with it.

Nevertheless, information overload occurs everywhere in a business orga-
nization. Advertising doesn't engage customers, succeeding only through
expensive repetition. Human Resources doesn't inform employees about ben-
efit options or retirement plans. Senior managers present information about
strategy or organizational change that doesn't catch anyone's attention or
fancy. Perhaps the least engaging information of all is that which comes from
the information systems organization—reams of dry-as-dust printouts that
practically demand to be ignored and eventually trashed.

If we want to make full use of all the information generated by an organi-
zation, our perspectives and actions have to change dramatically. While infor-
mation providers have previously viewed access to information as their
primary goal, access is not enough. We all have access to far more information
than we can possibly pay attention to (see Figure 6-1). New sources and
media are appearing all the time, but the old ones (books, paper mail, news-
papers) don't go away. Given the confusing array of options in most informa-
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Figure 6-1. Typical Information Sources for an Individual

tion environments, we can't expect the poor user to find and separate out the
really valuable information she needs.

We must communicate information in a compelling way that encourages
the right people to recognize and use it. While this goal may seem obvious,
such engagement is not a simple thing to accomplish. Most information trans-
mission happens at the bottom of the "engagement hierarchy of information"
(see Figure 6-2).14 Even when providers try to make information more engag-
ing—with appealing graphics, say, or a bulleted outline—the user generally
only notices certain attributes of it. Rather than trying to read through a jar-
gon-filled research paper, for instance, a field sales rep for a pharmaceutical
company might retain a lot more information about a particular drug if he
interviewed (perhaps even argued with) one of the scientists who conducted
the original trials. Yet information is rarely presented so well that a user can
move up the engagement ladder in this manner.

One current fact of organizational life: more information is communicated
in read/view mode than in any other. Documents, reports, live and video-based
presentations, television—and, unfortunately, this book—all rely on this mode
of information transfer. Because reading and viewing require negligible
engagement on the part of the information receiver, it's efficient—but not
effective. We can "communicate" vast amounts of information through this
channel, but each message has little chance of affecting anyone's behavior.
That's because there's little emotional engagement with or commitment to the
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Figure 6-2. A Hierarchy of Information Engagement

information. Even when it is "received"—that is, the recipient actually reads it
or pays attention when it's presented—it may not be acted upon.

Of course, some readings or presentations are better—or more engaging—
than others, as Figure 6-2 indicates. We pay more attention to an entertaining
speaker, and color documents are more pleasing to look at than black-and-white
ones. We're also more likely to attend to a lecture from the CEO than from some-
one who has no power over us. But these make a marginal difference in engage-
ment level; they don't change the fact that the information is passively received.

The content, source, and situational attributes that really do improve
engagement—such as emotional interest, originality, and the perceived exper-
tise of a speaker—are listed in the chart below. Most of them not only
improve the transfer of information when read or viewed, but also enhance
the more engaging approaches at the top of the hierarchy.

Secondary Engagement Attributes

Content Source Situation
emotion perceived expertise perceived consequences
brevity power comfort
visual appeal personal appeal who initiated
aural appeal objectivity individual vs. group setting
uniqueness familiarity voluntary vs. mandated presence
concreteness
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Polaroid, for example, started a new venture called the Graphics Imaging
(GI) business unit to produce equipment and supplies for graphics profession-
als. Corporate headquarters gave Jane Linder, previously the corporate Direc-
tor of Management Information, responsibility at GI not only for information
management but also for strategic planning, business development, and new
products and services.15 She and the head of the GI business unit determined
that if the unit was going to compete in an already-established marketplace,
they had to adopt a new approach to market information.

Working with a consultant, Linder and the unit head decided that a "war
game" would be the best way to engage GI managers. Linder and her staff
designed the game, in which groups of GI managers would simulate various
competitors. Each competitor would present its products and strategies to a
group of potential GI customers, who would then discuss their reactions and
select a supplier. Linder's staff prepared detailed background reports on each
competitor, and team members paid attention to this information, since they
needed it to present the competitor realistically.

These games were a great success. The teams engaged with the informa-
tion to such a degree that some of the Polaroid managers began to mistrust
those who were simulating the competition at lunch after the game! More to
the point, the GI management team learned—and retained—how potential
new products and strategies stacked up against competitors'. Linder and the
division head have since gone on to develop engaging simulations for other
types of information and management contexts, including scenario-based
strategic planning, decisions about partnerships with other firms, and "con-
cept engineering" for new products.

Still, Polaroid's innovative approach might not work for every organiza-
tion or situation. First of all, preparing such an engaging exercise is very time-
consuming. Linder estimates that it takes three or four times as long to design
a meeting if the information is to be presented in an engaging fashion. Sec-
ond, there's a higher level of risk. She notes that the planning team had to try
to anticipate every contingency, including other managers' total refusal to par-
ticipate. These difficulties mean that a much smaller amount of information
can be transmitted using these more engaging approaches. Their use effec-
tively implies that organizations must develop an information strategy to focus
attention on a few key types of information.

Other organizations have attempted to use games for information engage-
ment purposes, Springfield Remanufacturing being one of the most well-
known. The company's CEO, Jack Stack, decided that his workers needed to
engage with the basic financial information that describes any firm's success.
Therefore, he turned the generation of his company's financial information into
a game, which is described in his book The Great Game of Business.16 The
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new-found ability of employees to engage with the company's financial per-
formance measures led to changes in their behavior; for example, they stopped
incurring unnecessary costs or purchasing new equipment at times when it
would unduly affect financial reporting. This in turn led to a dramatic turn-
around and many years of subsequent success for Springfield Remanufacturing.

The notion of engagement has many possible implications for informa-
tion overload. It's obviously an underlying issue in debates about the value of
interactivity in mass media. It could influence the ways in which external
information providers communicate their information to customers. But the
transition to a new approach will be hardest for internal information providers
like information systems (IS) functions, which have traditionally presented
technically dense documents at the bottom of the engagement scale. Indeed, it
remains to be seen whether such a drastic reformulation of the IS role and
style is even possible.

Still, focusing on engagement has done the most to stem information
overload so far. Many companies talk about "fact-based decision-making,"
but it's seldom clear how they ensure that it happens. Most research indicates
that it's far more common for managers to "decide with their gut' or "think
on their feet" than to make a rational and systematic evaluation of informa-
tion.17 Even universities and business schools only occasionally teach students
how much reliance to place on information vs. intuition, or how to draw con-
clusions and make decisions based on information. And when they do attempt
to address these issues, it's generally within the narrow context of financial
information use.

In my survey of thirty-five information managers in fifteen companies,
only a third said that managers in their firms placed a strong emphasis on the
use of factual information in decision-making. More than half did report, how-
ever, that their firms had undertaken initiatives to increase the use of informa-
tion in decision-making, including standards for common information,
profitability analysis systems to allow use of such information in making deci-
sions, quality or TQM-programs, and a defined process for managing market
information. Companies may get by on managerial intuition and luck for a
few years, but over time the most successful firms are those that stay attuned
to factual information—both from inside and outside the business—and use it
to make decisions.

Dealing with Multiple Meanings

Organizations often overlook how quickly new meanings for key business
terms can proliferate. Take this simple example: when a marketing manager
starts focusing on distributors, he decides that distributors are in effect "cus-
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tomers" and need to be in a customer database. Because the distributor-ori-
ented meaning of "customer" conflicts with a consumer-oriented meaning (and
perhaps with the "official" corporate definition), he then creates a new cus-
tomer database on a personal computer. And so, like a splitting biological cell,
the meaning of "customer" starts to proliferate.

Multiple meanings for key units of information is an old problem, one
that predates computers and most other forms of information technology.
When a group of people tries to create categories or lists of information to be
used by others, there have always been problems in the maintenance of mean-
ing. Since the nineteenth century, international medical bodies have attempted
to classify types of diseases (one such classification scheme is the Internation-
al Classification of Disease), while individual physicians and country-based
medical associations decide these categories don't work for their purposes,
and so modify them or create new ones.18

This sort of information behavior has long been anathema for business
information technologists. Indeed, it often has negative consequences. When
alternative meanings proliferate, different managers will present different
results at sales meetings. Or the CEO will ask for a list of customers and be
told that it will take months to produce. Or the same customer will be sent
multiple communications about a new product offering and start to think "this
company doesn't have its act together at all."

Yet multiple meanings can also be a good thing. When a manager thinks
of a new way to define a term like "customer," her innovation indicates an
interest in better serving that business entity. And if she goes to the effort of
creating a new database, it probably means "customer" was poorly defined (at
least for her purposes) in the existing information environment. One might
even argue that if a firm's employees are not attempting to proliferate mean-
ings for key information entities, they don't really care.

The proliferation of meanings is so pervasive that I've formulated a general
hypothesis: the more an organization knows about a term or concept relevant to
its business, the less likely it is to agree on a common term or meaning for it. At
American Airlines, for instance, there are several perspectives on what an "air-
port" is. For American's passenger-oriented marketers, an airport is any loca-
tion where passengers want to go. To cargo-oriented employees, an airport is
any place where cargo can be received or dropped off. To maintenance person-
nel, it's any facility at which aircraft maintenance can be performed.

At Union Pacific Railroad, various managers and employees find it hard
to agree on what the term "train" means. The US Department of Agriculture
has difficulty fixing on the meaning of "farm," and the Justice Department has
multiple meanings for "trial." Such problems don't necessarily indicate poor
information management; in fact, they signify a healthy interest in the topic.
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But ultimately, there are times when multiple information meanings must
be managed and controlled. For certain key information entities within an
organization, it may be useful to adhere as closely as possible to one term and
one meaning for that term. Many companies try to create this type of "enter-
prise" information or "global common" information. Before adopting it, how-
ever, an organization should be sure that it's willing to accept the negative
consequences of a positive outcome—that is, employees using information
that is less than ideal for their specific purposes. It must also be prepared not
only to define common information, but to maintain it by monitoring and
policing its use across the organization.

When Xerox Corporation set out to define common terms for key informa-
tion entities, it first tried—and failed with—the traditional information engineer-
ing approach. IT managers then asked senior managers to address the issue, but
they were unable to reach consensus. They did, however, decide that customer
information was a good place to start, and recommended establishing a task force
of middle managers who were close to the issue. Fifteen marketing and sales
managers—and their IT counterparts—from around the world assembled to
debate the issue. After they had agreed on a definition of "customer" (businesses
that had already purchased products or services from Xerox) and defined a com-
mon customer number, they also defined eleven other customer-oriented terms,
including "customer address" and "customer satisfaction." The task force then
addressed how to "sell" these terms; eventually, a "commonality maintenance"
group was created within Corporate Information Management at Xerox.

The Nitty Gritty: Getting Behavior to Change

To date, most approaches to influencing information behavior have involved
information architecture. As I've already made clear, these efforts seldom suc-
ceed in changing behavior. But before suggesting some more positive
approaches, let's review the reasons why architecture so often fails:

• Behavior change is rarely an objective of information architectures; at best,
the goal of information architectures may be increased awareness on the
part of employees and managers of the extent and costs of redundant, over-
lapping data; yet awareness does not in itself change anything.

• The content of information architectures does not lead to behavior
change; it's generally incomprehensible not only to nontechnicians but
often even to other technicians. There are also few tools for client-ori-
ented discussions and negotiations about information requirements and
structures.
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• The process of developing information architectures inhibits change;
stakeholders don't participate fully in their development— indeed, they
rarely understand what the stakes of information architectures are—and
therefore aren't committed to them when implemented.

I'm frequently amazed by how often technologists manage to shoot them-
selves in the collective foot. Even when information architecture is the right
approach (see my discussion of the possibilities in Chapter 9), communica-
tion with those who'll be affected must be broad, frequent, and ongoing. IS
professionals may not be the warmest or fuzziest types on board, but they have
to talk with the people they're supposed to serve. And they need to think in
terms of behavior, not electronics or programming code.

Developing measures of desired behaviors is crucial for any change
process—architectural or otherwise. Appropriate rewards and controls have
to be in place to reinforce the right behaviors and discourage the wrong ones.
That means managers at all levels have to take enforcement seriously, and
they have to administer rewards and sanctions consistently, not just distribute
memos that tell employees what they ought to do.

In my experience, providing incentives to "do the right thing"—or at least
to make it hard (or stupid) to do the wrong thing—is the most effective
approach. Unfortunately, it's also the rarest. Although such incentives may
exist in some organizations, they're not widespread or visible. If firms, were
truly managing information behavior, they'd have well-understood, clearly
articulated incentives—for example, promotions, raises, even simple pats on
the back—for behaving in the desired way. They'd recognize and reward their
employees for acquiring, using, sharing, or otherwise acting upon informa-
tion. They'd establish legitimate roles for information suppliers, hubs, or bro-
kers. And they would value (and reward) decisions based on factual
information, even if proven incorrect, more than "gut" hunches.19

Sanctions for undesirable information behaviors are more common,
though they're hardly thick on the ground. Jack Welch, CEO of General Elec-
tric, has stated publicly that successful GE managers will not hoard informa-
tion or protect organizational "turf." At one fast-food firm, the head of
marketing told me that several marketing managers had been punished—that
is, not promoted or given raises—for information hoarding. But when I asked
the manager if these sanctions had been widely publicized, he said no; he was
hoarding this information! If sanctions (not to mention rewards) are to be
effective, they must be noticed and even institutionalized.

A few firms have begun to evaluate personnel on their information behav-
iors. At Buckman Laboratories, for example, a privately held chemicals firm
based in Memphis, Tennessee, there are objective, quantitative measures of
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employees' information and knowledge sharing. The firm's 150 top sharers
were recently invited to an off-site conference, where they were treated to a
Tom Peters (the celebrated management guru) presentation, recreational activ-
ities, and discussions of how to institutionalize the sharing of information and
knowledge. At the Lotus Development division of IBM—which sells Notes,
an important tool for information sharing in itself—customer-support employ-
ees are evaluated partially on the basis of how well they share information;
in fact, their ability to share accounts for twenty-five percent of their total
work performance evaluation.

It's only when such evaluations are formalized that they can have signifi-
cant, long-term effects on information behavior. The ultimate goal of manag-
ing information behavior, of course, is to create a positive information
culture—one where it's simply the norm to "do the right information thing."

Indeed, you could say that the most positive information culture values
and rewards teaching, mentoring, and all other forms of education that sup-
port the transmission of long-term knowledge. Most professionals, in particu-
lar, only absorb what they need to know—the unstructured knowledge of legal
decisions, journalistic style, consulting approaches, medical practice, and so
on—-with the help of others who have been around longer.

Creating an organizational culture that values and provides opportunities
for communicating "tacit knowledge" doesn't happen often. Today it's most
frequently pursued under the banner of "organizational learning" at firms like
AT&T, Ford, Intel, and EDS, all under the tutelage of Peter Senge's Systems
Thinking and Organizational Learning Center at MIT. However, the devotees
of organizational learning rarely relate their goals to the day-to-day manage-
ment of information and knowledge. One exception is National Semiconduc-
tor, which pursues not only the cultural abstractions of organizational learning
but also the concrete implementation of data, information, and knowledge
repositories. As I discuss later in Chapter 10, National Semiconductor has seen
the tangible benefits of effective knowledge transfer through the company's abil-
ity to open new semiconductor fabrication facilities more rapidly.

Individual vs. Group: Managing Behavior at Different Levels

Understanding how individuals handle information is at the core of all infor-
mation behavior analysis. Indeed, at most companies information is usually
stored and sought by individuals; the growth of personal computers illustrates
the premium that employees place on handling their own information envi-
ronments. But given the sheer number of individuals in even medium-sized
firms—along with considerations of individual privacy and freedom—trying
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to "micro-manage" information behavior at this level is generally unrealistic
and often counterproductive.

Most research on how individuals process information suggests that we're
far from fully rational and exhaustive in our acquisition and use of it. Whether
a particular item of information is applied to a decision depends on when we
encounter the information, how it relates to existing biases, and whether we've
already made up our minds.20 Cognitive scientists call this the "garbage can"
model of information processing; and rummaging around in individual
garbage cans to try to improve the process seems fruitless.

There are at least two ways, however, that firms can validly address indi-
vidual behavior. One approach is to issue policies, guidelines, and tools (from
in-boxes and filing cabinets at the simplest level to sophisticated applications
and networks at the most complex) to help individuals structure their personal
information environments more effectively. Given the specter of excessive
organizational control, I advise managers to emphasize how this approach
facilitates information use—not to impose their own methods on others for
the sake of keeping a "Big Brother" eye on employees.

Corporate management might also identify particular individuals within
an organization whose information behavior they want to influence. These
may be senior managers, or particularly active users, suppliers, or distributors
of information, at whatever level they are found in the organization. This has
been the implicit approach, for example, of firms that have devoted consider-
able effort to executive information systems.

At the small group level of behavior management, most research has
focused either on how groups process information already available and arrive
at a decision,21 or on how information technology might be used to facilitate
group tasks.22 Advocates of electronic imaging have also speculated about
how more efficient transfer of work-flow information might improve group-
oriented work designs.23 Occasionally, such concerns are embodied in small
pilot or prototype groups that test concepts of a "model office." Yet few firms
have systematically applied this knowledge across a broad spectrum of groups
and their tasks. Because managers of small groups usually have only an
implicit, intuitive knowledge of information behavior issues, they're not pre-
pared to manage such behavior to make a group more effective.

But from my perspective, managing the information behavior of a small
group is the most practical place to start. Companies should choose a small
group of particular importance to its mission, and redesign how it works with
information. For instance, how does a consulting project team acquire, ana-
lyze, and act on information about the client and the industry? How does an
airline cockpit crew react to the information it receives about the flight? (This
has been studied, but usually only in the aftermath of a disaster.) Perhaps most
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important, how does an executive team use information to monitor its opera-
tions and implementation of its strategies? In each of these small groups,
information is critical to success. Yet for some unknown reason, few firms
have undertaken close analyses of group-level information behavior.

Managers might also think about the organizational level of information
behavior, even if this is quite a stretch. Academics, at least, have established
that entire organizations can be viewed in terms of their ability to process
information. For example, Jay Galbraith, a distinguished organizational
behavior professor, has argued that some organizational designs (including
structures, roles, and processes) are better suited to effective information pro-
cessing than others.24 This work on information processing, however, has
yielded almost no practical recommendations.

In the real world, few firms have actually created new organizational
designs to improve information processing. Those that have done so, such as
Batterymarch Financial Management,25 differ remarkably from other firms in
their industries; Batterymarch has employed computers rather than people to
identify what financial assets should be bought and sold, and therefore has
relatively low costs. But Batterymarch hasn't been particularly successful late-
ly, possibly because it has a contrarian investment strategy in a bull market.
The negative results experienced by Batterymarch suggest that we don't know
enough about information processing to design organizations around it—and
certainly not to "hardwire" information behaviors into computer algorithms,
as Batterymarch has attempted to,do.

Researchers have also concluded that organizations can be viewed as hav-
ing memories, intelligence, and learning.26 Yet aside from acquiring technolo-
gies that would help to structure and transfer information, and despite some
encouragement by academics,27 firms have done little to achieve these con-
cepts. For the most part, I believe managers should start more modestly with
information behavior, addressing individuals and key groups before talking
about transforming entire organizations. Senior executives can concentrate on
setting a good personal example for information behavior, which will lead to
more change than high-level pronouncements.

Finally, as firms become increasingly intertwined with other organizations in
collaborative networks, we might all benefit from a better understanding of infor-
mation behavior at the interorganizational level. Research on such information
exchange has focused more on competitors than on collaborators, often addressing
the economic cues and signals that firms send to and receive from competitors.28

But such research plays out in actual companies in limited ways, since most man-
agers usually just restrict sharing of information with competitors or the media.

Research on trading-partner information relationships generally focuses
on the exchange of highly structured information through electronic data inter-
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change (EDI). Though the successful use of EDI demands some openness in
information exchange, most firms have only scratched the surface of what is
possible. For example, Wal-Mart's information systems give suppliers access
to store-level information on the volumes sold, inventory levels, even pricing
and promotion figures for supplier products. This allows suppliers to replenish
Wal-Mart's shelves continuously. As of now, few other firms give their trading
partners such access to information.29

"My Computer Ate It": How IT Affects Information Behavior

Managers often make assumptions about how information technology will
change what people do. For example, every day firms assume that because
they've implemented an e-mail system, employees will be more likely to share
information with their colleagues, simply because the technology is available.
Similarly, companies—or at least the IS function—want to believe that exec-
utives will be more likely to use accurate and up-to-date information because
workstations running executive information systems have been placed on their
credenzas.

In fact, several research studies have addressed how electronic mail
affects communication behavior.30 It has become a (true) truism that e-mail
leads to overly emotional messages, and that e-mail meetings somewhat
reduce the role of hierarchy and position. What researchers have yet to prove,
however, is whether e-mail use affects profitability, productivity, or even com-
munications effectiveness. Though there exists little hard evidence either way,
my suspicion is that e-mail is becoming a great time sink for managers and
workers. At Tandem Computers, for example, field service personnel can send
a "has anyone seen this problem" message to all other technical workers in
the company. They usually find an answer, but at what cost in the time of all
those people, who had to read and think about the message? Too often this
sort of e-mail is a band-aid for poor information behavior.

It's also possible that too much e-mail has diminished, not increased, com-
munications effectiveness. At Symantec, a Silicon Valley software company,
managers were beset by frequent complaints from employees about poor com-
munications. Of course, the company had e-mail; one Symantec manager was
even accused of stealing secrets from his previous employer via e-mail (the
charge was ultimately dismissed). Eventually, Bob Sykes, Symantec's Chief
Financial Officer, decided on a strategy of "over-communicating." He decided
to transmit important information he wanted everyone to know via company-
wide meetings, letters to employees' homes, and voice mail—which has,
according to a number of managers, improved communication at Symantec.
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Still, we tend to address the problems created by e-mail with more tech-
nology (I call this a hair-of-the-dog-that-bit-you approach). Techno-utopians
speculate that at some unspecified time in the future, intelligent agents and
filters will solve e-mail infoglut. I would argue, however, that we'll always
need to adopt behavioral solutions to this problem; in fact, we can do so today.
Anytime someone sends you a message you shouldn't have received, send a
polite but firm reply saying that you'd rather not receive such missives in the
future. Ban the multiple cc:ed e-mail. Set a policy, as has Computer Associ-
ates, that e-mail is to be read and answered only at certain times of day. Start
an education program on the use of different technologies for specific com-
munications situations. With these steps, the overload problem will dissipate
well before agents and filters leave the R&D labs.

Other studies of information behavior and technology relate to narrow
areas—how, for example, a particular system's user interface affects the time
users devote to system use. The results are seldom generalizable to real-world
environments. We have very little useful, concrete information on how differ-
ent types of technologies really change how people use information in their
jobs. Until such research has been conducted, our assumptions about how
information technologies affect behavior can only be intuitive.

But that doesn't mean examination of IT effectiveness is useless or not
worth the effort. Consider the following communications issue, one that's
unresolved in almost every organization today. Given the proliferation of tech-
nologies for communicating information—telephone, voice mail, electronic
mail, fax, express mail, regular mail, teleconferencing—many employees who
want to share what they know often need help choosing how to do so. In my
survey of information managers, only a quarter felt that employees in their
firms had a solid understanding of the technological options for information
exchange; only a fifth believed their employees had little difficulty selecting
the appropriate technology for a particular situation.

Even the most educated employees may lack basic skills for expressing
themselves effectively. Though many firms offer remedial training in commu-
nications skills, the communication of information in its various forms is
rarely treated explicitly. Needless to say, it should be.

Behavioral Management Tactics: Where to Start

Perhaps the most important component of information management is to make
clear that information—and the behavior that promotes its effective use—is valu-
able (see the list below). Some companies now pay lip service to this notion with
such statements as "information is an asset." Yet their actions, incentives (or lack
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Tactics for Information Behavior Management

 Communicate that information is valuable.
 Clarify the organization's information strategy and objectives.
 Identify needed information competencies.
 Focus on managing specific types of information content.
 Assign responsibility for information behavior, making it part of

the organizational structure.
 Create a committee or network to address information behavior issues.
 Educate employees about information behavior.
 Raise sticky information management issues with everyone.

of incentives), and real emphases suggest otherwise. Managers need to move
away from platitudes, communicating how much they value information through
any number of specific ways: for instance, requiring better external and internal
information in planning documents; devoting more resources to the provision of
information; giving information processes importance in the organizational struc-
ture; attempting to better capture organizational expertise and intellectual prop-
erty; rewarding employees for being good information "nodes."

Too often the opposite message is sent. Library or information center bud-
gets are the first to be cut in times of financial stress.31 Information profes-
sionals, especially those with an information content focus such as librarians,
receive low pay and have little status. Even in firms where employees are
rewarded on the basis of what they know about the business, little attention
is paid to how they disseminate their knowledge. Managers are observed mak-
ing decisions based purely on intuition, and are censured only when they are
wrong—not when they fail to use available information to make their deci-
sions. Employees are sent multiple signals that their information behavior is
irrelevant to the success of the enterprise.

The first tactic for managing information behavior is to reverse such neg-
ative signals. Employees must be convinced that what they do with informa-
tion matters as much as the way they handle human or financial capital. Just as
employees are rewarded for suggestions that save the company money, they
should be rewarded for acquiring, forwarding, or applying critical informa-
tion. The foreignness of these notions simply reflects the degree to which we
have slighted information behavior in the past.

Effective management of information behavior also demands that an orga-
nization clarify its information strategy. Each individual should be aware of
what the organization wants to accomplish through the use of information,
and how it expects to accomplish it. These objectives should, of course, be
tied to the overall strategic goals of the organization.
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Focusing on the skills required by an organization—or identifying the nec-
essary information competencies—is another useful tactic, and one that usu-
ally follows from a clear information strategy. Few organizations can be good
at creating, using, selling, packaging, and distributing information—that is,
everything. Therefore, managers must determine which skills will most help
the company achieve its information-oriented goals. Some firms may decide
to excel at the creation of information through research on products and
processes; others may choose to purchase such information in the market-
place, concentrating on how to use or apply it.

Focusing on specific information content is a similar tactic, one that helps
corporate citizens to focus their behaviors on key types of information. It's a
little easier to start sharing information, for example, if we're told that cus-
tomer information is the most critical. To try to change behavior for using all
types of information is a bit overwhelming, even for the well-intended.

A good information strategy—one that is actually carried out—also relies
on another tactic: explicitly assigning responsibility for managing and improv-
ing information behavior. Making such a managerial role or group part of an
organization's structure can go a long way toward reinforcing the message
that information behavior is valuable; but in the majority of organizations—
even those with Chief Information Officers—no group holds such a corporate
charter. As noted above, only a third of the information managers I surveyed
said that anyone was responsible for information behavior—and that's proba-
bly a higher fraction than a sample of non-IS managers would yield.

The human resources function manages behavioral issues, the IS function
manages information technology, finance manages financial information, mar-
keting manages market information—and so forth. For any of these functions
to manage or facilitate information behavior itself is rare. Therefore, creating
a committee to addresss information behavior is yet another useful tactic.
Managers from different functions might join together to form a permanent
network or team, formulating policies and processes to assist in specifically
managing information behavior.

The policies and processes could include determining information steward-
ship in each department; clarification of when information sharing and hoarding
are appropriate; the specific behaviors called for when the company commits to
managing by fact (rather than rumor or intuition); and recommended processes,
such as defining information architecture and strategy in behaviorally sensitive
ways, for information professionals.32 The rules for such crucial information
issues deserve a formal place in corporate procedure manuals, alongside the
approved procedures for hiring personnel and spending the firm's capital.

Whatever its says in the rule book, educating employees about informa-
tion behavior has to follow. Again, rather than mouthing platitudes, this only
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becomes a real tactic when managers make a concerted effort to do so. Edu-
cational activity in its simplest form involves teaching employees how to bet-
ter find and use information. For example, one CIO at a large commercial
bank considers it part of his organizational charter to improve the communi-
cations skills of employees. His department offers regular courses on commu-
nications skills, for students at all levels of the bank.

At a more advanced level, employee education might address informa-
tion scanning (how to use libraries and databases), the need for fact-based
management, and the use of competitive information. Such information-ori-
ented skills can also be made a standard criterion in evaluating employee and
managerial competencies.33

The trickiest aspect of institutionalizing information behavior manage-
ment is that it raises the image of Big Brother and "thought control." Regard-
less of our individual political persuasions, most Americans are information
libertarians—that is, we want freedom of thought, speech, and decision-mak-
ing in the personal sphere. But in the corporate environment, the issue of con-
trolling information behavior is more complicated, both ethically and
politically. Employers presumably have some rights in this area. When IS
managers, for example, are asked whether firms should monitor the content
of e-mail messages sent at work, responses are almost evenly mixed.34

In pragmatic terms, total information freedom would be very expensive
in the corporate environment. And whether individual professionals like it or
not, there always have been plenty of restrictions on information behavior.
Employees are often prohibited from disclosing information outside a firm, in
either general or specific circumstances. In a more subtle way, most individu-
als are aware that their careers can prosper or suffer through appropriate or
inappropriate information behaviors. Many times, however, the "rules" about
appropriate use of information are entirely implicit and fall under the rubric of
office politics.

Given the importance of information to firms' success, I also advocate the
tactic of formally raising the stickiest issues of information behavior manage-
ment with everyone. If employees are concerned about what constitutes appro-
priate information behavior, specific policies—or, at the very least, discussions
of them—can be liberating rather than controlling. And on a larger level, such
specific management approaches to information behavior can eventually yield
a more open and trustworthy information culture.

Obviously, influencing information behavior and culture for the better is
in its earliest stage. Only a few managers are even aware of the need to bring
information behavior into the management portfolio. But nonmanagement is
itself a form of management—a bad one, in information ecology terms. When
individual employees must determine on their own how to identify, share, and
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otherwise behave toward information, it's unlikely they'll make the best use of
what is undeniably an important competitive resource.

As I'll describe in the next chapter, one way to help employees do the
right thing is to have an information staff in place that truly supports these
efforts. Not just programmers and systems analysts, but information guides
and content editors. Not just architectural blueprints—but human beings
who'll patiently answer questions and lead people to the right sources.

Assessment Survey for Information Behavior and Culture
The greater the level of agreement with the statements below, the better an
organization manages information behavior.

My organization has clearly identified the types of information behaviors
and overall information culture that it wishes to have.

Employees are evaluated and rewarded on the basis of particular infor-
mation behaviors—such as sharing or improving presentation.

My organization has established and documented the information behav-
iors it wants to encourage.

Training is provided to help develop desired information behaviors.

We recruit and hire employees in part because of the way they currently
(and potentially) handle information.



 
Information Staff

Systems personnel and researchers have
been looking at something they call
information, rather than
something that users call information.

Brenda Dervin, Ohio State University

The great secret of the computer revolution is that people now matter more to
information systems than ever—not less. People support information on com-
puters by defining, analyzing, creating, maintaining, managing, and advising
on information resources. As any manager knows, without well-informed,
plain-speaking, patient information staff in place, a company's best-laid IT
plans will sink. The support structure of any information environment has to
focus on the people who add value to the information, particularly staff mem-
bers like researchers, editors, guides, and other content interpreters. Ecologi-
cally oriented staff support structures therefore have the potential to deal with
information of any type, specifically targeting the unique needs of a business
organization.

Yet information professionals today are almost always synonymous with
technology experts. In terms of number, resources, and influence, technology
oriented staff have come to dominate the corporate landscape. While networks
of computers offer many benefits, they still can't think for us. Earlier enthusi-
astic hopes that IT could carry out higher-order information tasks—say, syn-
thesis and interpretation—have faded. Computers by themselves are limited
to such relatively simple tasks as storing and retrieving, which means infor-
mation must be supported by people.
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In this chapter, I'll start by discussing the usual model for information
support—a patched-together mix of the public library and computers—and
later propose a new model that is based on the television industry. The library
has been embedded in thinking about corporate information systems from the
early days of paper-based records. But when information ecologists focus
instead on the business value and uses of information, rather than on the tech-
nical tasks of storing and searching, the information staff of tomorrow will
differ considerably from old-style librarians or IS analysts. These new infor-
mation professionals will add value to information for users—and they'll
carry out different tasks, such as pruning, providing context, enhancing style,
and choosing the right presentation medium.

What's Wrong with Libraries?

Before the widespread use of computers, the corporate information environ-
ment most closely resembled a lending library. Files were kept on every-
thing-—customers, employees, divisions, products—and these files had to be
stored for later retrieval. Many clerks would manually sort, label, and reshelve
the files according to a consistent classification scheme. From time to time,
someone would need to use the file, checking it out of the records department.
Because the file often contained critical information needed by more than one
person, its location was tightly controlled. (In some records departments
today—patient records in health-care organizations, for example—the model
still applies.)

In such an environment, information staff primarily focused on preserva-
tion of the information. This necessitated strict attention to processes for index-
ing, cataloguing, sorting, searching, and retrieving documents—all tasks that
information technology can accomplish with greater speed than human clerks.
Indeed, the library model of information management was merely augmented
with the advent of the computer, not transformed. Despite the computer's abil-
ity to enable new forms of communication, develop new information sources,
and decentralize the gathering and management of information, IT has largely
been used to replicate the paper systems that preceded it. The "new" librarians
became database administrators and mainframe computer operators. All infor-
mation was centralized on a few machines, and access was, again, tightly con-
trolled. Users could only get new information indirectly, through the assistance
of a database programmer. And these computer-based librarians continued to
focus on preserving information from damage.

Certainly, in the time of paper documents and limited information-processing
capabilities, the library approach to information management made sense. Even
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today, some documents and files need to be treated in this manner. Key technical
reports, trade secrets, insider financial information, employee records, and tax doc-
uments all represent information that must be carefully preserved and controlled.

The old library model had other strengths as well. For one thing, it
emphasized human judgment and work, rather than techno-utopian visions of
one giant computer "brain." The task of categorizing and arranging holdings
within a library, for instance, is one that can only be done effectively by peo-
ple. Libraries also provide staff to help users. In fact, a recent survey of man-
agers to whom corporate libraries report found that one of the most important
tasks of librarians is conducting searches.1 Librarians have a place in a com-
pany's information staff, if only because their background—as compared to
that of IS professionals and programmers—predisposes them toward face-to-
face communication with users.

While the role of librarian may include information distribution, the dis-
cipline as a whole emphasizes information content. Librarians are more famil-
iar with their holdings than are most other information professionals. They
manage not only internal information resources, but also those that were
obtained externally from the organization. Corporate librarians have begun to
expand the scope of their work to include working more closely with business
users and to provide competitive advantage with their services.2

Still, the vast majority of current information can no longer be profitably
managed as if it were a library book. Information staff that envision them-
selves as essentially supporting a library, whether computer- or paper-based,
end up ignoring or avoiding other important tasks. That's because:

Libraries are passive repositories of knowledge. Information comes
in, and then doesn't go out until a user asks for it—a "pull" strategy for infor-
mation distribution. While staff shouldn't "push" all information out to the
user, they do need to make clear what information is available.

Librarians focus far too much on preservation. A sacred trust of any
library or public archive is the preservation of the historical record for the ben-
efit of future generations. But an unpleasant side effect of this focus is that
librarians tend to view users as potential threats—thieves, vandals, or just
awkward fools liable to spill coffee on valuable pages. One study of universi-
ty librarians found they were more comfortable with tight control of their
holdings, even if that meant scholars didn't get appropriate access.3 The same
is often true of corporate database administrators. These information
"providers" will often go to great lengths to protect their information from
outsiders (and some insiders), even at the cost of user access.

Libraries don't create or improve information. Instead they index,
catalogue, and store information created by others; only rarely do they syn-
thesize or restructure the information, since that task is left up to the user. But
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in an ecologically oriented environment, information staff must constantly cre-
ate meaning out of the data that's acquired.

The library model typically assumes a physical repository. Librari-
ans have long concerned themselves with how to display their collections
attractively and efficiently. As one guide to managing "special," or corporate,
libraries notes:

Most special libraries have some customers to whom they circulate journals,
but who never make personal visits to the library. In such cases, the circula-
tion system undoubtedly saves the time of the reader, but all the advantages of
display and exploitation of other stocks and services may be lost to the user
who limits his use of library facilities to receipt of the circulated journal.

According to this library guide, the physical plant also improves protec-
tion of information holdings: "individual copies of journals may be entirely
lost whilst on circulation, or they may be marked, illegally copied or mutilated
before they are returned to the library."4 However, information and xero-
graphic technologies have made physical repositories somewhat obsolete. And
few managers or employees in Western firms take advantage of library
resources today, for many different reasons. The most obvious: nobody's got
the time. A leisurely browse through the corporate library at lunchtime—for
many, lunchtime itself—has faded into history. Even the rare few who still
consider library time important enough to somehow wedge into their sched-
ules are often reluctant to do so, for fear that being caught reading on the job
could put a quick halt to a climb up the corporate ladder.

The Limits of Current Support Staff

Aside from corporate librarians, the people who support information technol-
ogy are often referred to as the organization's information staff. Such tech-
nologists do have a role to play, but they aren't the only—or often most
appropriate—staff members for supporting all of a company's information
needs. In fact, when top management limits its view of information staff to
IT professionals, they're cutting off all sorts of other, nontechnical ways to
leverage information use. Before I get into what these nontechnical approach-
es might be, let's look at the usual roster of information staff.

Technical Staff

Despite all the money spent on technology, the people required to support IT
often cost more than the equipment itself. The expertise and skills required to
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set up and manage even a simple system are extensive. Given that these IT
people are such an expensive resource, they tend to dominate the corporate
information environment—sometimes for the good, since even the most tech-
nical roles have information-oriented components. But more often than not,
the technical focus of the various roles described below usually distracts
everyone from the human aspects of information use.

Programmers. This job title may mean many things, but the common
thread among programmers is their focus on software. Programmers adapt,
maintain, enhance, or create computer software. In that role, they typically are
responsible for the user interface to computerized information. A subset of
programmers are database programmers, the folks who specialize in writing
the specialized software that will search and retrieve data in databases. A data-
base programmer usually works closely with database administrators (see
below) to protect the data, while still providing specialized access for users.

Systems Analysts. This title also covers a wide array of positions, but
systems analysts are usually concerned with design and analysis of computer
systems on a more macro level than programmers or database administrators.
Systems analysts are usually charged with making the entire system perform
as expected, which includes responsibility for design, hardware selection, net-
work selection and design, and oversight of programming. Typically, a sys-
tems analyst begins work as a programmer and then is promoted. Systems
analysts do play a big part in supporting information, for better or worse,
when they define requirements for a system. This phase usually defines (often
quite indelibly) the information content and structure within the system. Only
rarely, however, would a systems analyst attend to information requirements
that don't involve a computer system.

Database Administrators. Large computer databases require more than
just initial design and infusion of data. They must be maintained, protected,
and, inevitably, adapted to new needs. These are all the tasks of database
administrators, but their primary charge is always the preservation and pro-
tection of the data that has been entrusted to the database. Consequently, they
are the gatekeepers—or "new librarians"—through which any changes to the
database must pass.

Information Resource Managers. This role is to database administra-
tors as systems analysts are to programmers. Information resource managers
design the high-level structure of data within the organization and try to influ-
ence all technical support staff to respect the overall data architecture.

System and Network Administrators. These technical staff members
handle day-to-day maintenance of the existing systems infrastructure. That
means managing user access across the system, enabling user accounts, trou-
bleshooting any problems, backing up data, warning users of potential prob-
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lems, and informal user training. Though systems administrators have little to
do with adding value to information itself, they have the most contact with
users of any of the technical staff.

Other Information Workers

While technical staff are necessary for maintaining and implementing IT, few
organizations have workers that are specifically charged with helping employ-
ees determine their information needs, particularly when the information is
not on a computer. The "information provider" roles that do exist are current-
ly organized along functional lines. Just as librarians are useful additions to
any information staff, the various providers listed below have their place. But
even if these managers handle all the information within their small slice of
the world, they don't have the expertise or authority to manage information
in the organization as a whole.

Management Accountants. These professionals spend most of their
time explaining, detailing, and compiling information for the rest of the orga-
nization. The information they focus on usually relates in some way to finan-
cial performance, but may extend to other types of performance. Management
accountants either support specific business projects or inform the organiza-
tion about performance status and issues as an ongoing task. McKinnon and
Bruns argue that this group is well-positioned to take on a broader information
provision role within organizations, but today their expertise rarely encom-
passes nonfinancial information.5

Records Managers. This staff role first became established in the era of
file-folder-based customer information and has grown now to include both
paper-based and electronic records. Records managers focus on creating, stor-
ing, retrieving, and using records without the loss of any vital data within
those records. From a cultural standpoint, these managers are particularly con-
cerned with preserving information, and are therefore less likely to enhance
effective use of current information.

Business, Market, or Financial Analysts. The corporate world is filled
with analysts who are really information specialists. They may analyze infor-
mation about the business itself, the market, cash flows, or any of a hundred
other things. The common thread between all analysts, however, is that they
assemble, analyze, and create information to support specific business deci-
sions. These decisions may range from "Should we buy or rent our offices?"
to "How should we price the shares of the Australian subsidiary?" to "What
happens if we hire five new salespeople?"

Business analysts are quite common in some firms, such as investment
banks, where they analyze and make recommendations about buying or sell-
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ing securities or stock. However, in many industrial firms analysts aren't as
common as they once were; they've been viewed as "overhead" or the
province of corporate staff, and so have been pared back. Like other informa-
tion providers, the analyst roles that still exist are often functionally struc-
tured, so the analyses they perform remain trapped within functional
boundaries. In addition, business analysts typically work in an ad hoc fash-
ion. They don't usually see themselves as helping to build information sys-
tems that will exist beyond them or the current problem they're solving. And
they do little to build up or influence the information architecture of a firm.

Individual Managers and Workers. Every member of an organization
who uses or modifies the information environment is also part of the support
structure. This includes almost all managers, who both use the information
system as customers, and communicate to other managers who see them as
part of the information system.

As I made clear in the last chapter, every information worker's behavior
can contribute to an effective approach to information management. Individu-
als must learn not only to get help from others but also to manage their own
information environments effectively. To be sure, information support should-
n't just be "do it yourself; but it also shouldn't be palmed off as someone
else's responsibility. Well-managed information support groups will inform
the organization how information providers can specifically help users; but
they'll also make clear what tasks individuals have to handle for themselves.

Which sounds good in theory, even eminently rational. Realistically, how-
ever, making such a distinction in information support requires a certain level
of training on everybody's part. The missing piece here, of course, is ensuring
that individual workers have the appropriate skills to perform their individual
tasks. Otherwise, how can we expect beleaguered, confused, and threatened
workers to take on the right level of information responsibility? This question
indicates where ecological managers might begin rethinking how information
support staff can provide the right kind of help.

What Else Do We Need from Information Staff?

Over the last year or two, I've been conducting a very informal survey in
executive education and MBA classes wherever I go. I ask students to list
for me some of the characteristics that the ideal information support struc-
ture in an organization should have. Their answers aren't surprising; in one
form or another, the characteristics they suggest are all things that managers
and academic researchers have thought of before. What still surprises me,
however, is how consistent these characteristics are across groups of both
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MBA students and executives. Almost all of them say that the ideal infor-
mation staff should have:

• a broad business understanding and knowledge of the organization's
structure and function;

• knowledge about the diverse sources and uses of information in the
organization;

• facility with information technology;
• political savvy as well as the ability to exercise leadership;
• strong interpersonal skills;
• a strong orientation toward overall business performance, rather than a

narrow allegiance to internal functional goals.6

Given such consistent answers, why do so few information staffs, in prac-
tice, display little more than technical expertise? I asked these same MBAs
and executives to rank the functions within organizations according to how
well they met the ideal. The functions rank, on the average, as follows: mar-
keting, strategic planning, management accountants, information services, and
librarians. Ironically, that means those most responsible for an organization's
information requirements are the least prepared for it.

Some real-life information support groups do meet most of these criteria.
In particular, the Rapid Response Network within McKinsey and Company's
Organizational Performance practice provides a good example of the desired
traits, as I'll discuss in more detail in Chapter 9.7 The group responds quickly
to requests, using both technology and print resources. Its information
providers understand the company 's consulting business well; in fact, some
are former consultants. The Rapid Response Network synthesizes existing
information sources and occasionally creates new information. These infor-
mation staff members primarily focus on adding value, an orientation that is
facilitated, in practical terms, through billing these costs to clients. If this
group has any shortcoming, it's that staff concern themselves only with orga-
nizational consulting (although other such groups are also emerging at Mc-
Kinsey). In formulating the ideal information support structure, there's always
a trade-off between broad information coverage and having people on hand
who know one set of topics particularly well.

Based on my consulting experience and research, one thing almost every-
body wants is a single interface to a wide range of information sources and
skills within the organization. Depending on its scope and the organization's
size, the ideal information staff might include one person or several informa-
tion professionals who specifically help users access everything from trans-
action data and computerized databases to external reference materials, to
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internal and external experts, to opportunities for networking both inside and
outside the organization, to rumors or other "soft" information. Instead of the
user having to track down, negotiate, and develop this network on her own,
internal "customer" liaison staff would locate all of it, at least in a particular
information domain.

Clearly, the ideal information staff not only passively accepts user
requests but also actively develops information sources, channels, and pro-
grams for users who don't yet know they need the information. In a sense,
ecological information professionals become evangelists, constantly attempt-
ing to recruit new members and provide new services to those members, even
before they ask. They are familiar—-but not obsessed—with key information
technologies. Most important, such providers are highly responsive when
users do ask for information, and understand its business context. In other
words, their raison d'etre is adding value to information.

Making Information Meaningful: The Primary Staff Goal

Unfortunately, few current information professionals even know what makes
information meaningful, let alone specific ways they might add value to it.
While there has been a great deal of research done on the value of IT invest-
ments, those studies only focus on evaluating the economic impact of com-
puterized information.8 Here I'll discuss what makes information itself
valuable, not the value of particular information technology investments.

I'll confine myself, however, to the economic value of information in
business organizations. Although some information is priceless ("The meaning
of life is . . .") and some can't be quantified with a price tag ("I love you"),
advice on how to add value to such intangibles can be found in other
sources—say, the work of theologians, artists, therapists, and philosophers.
Far be it from me to suggest that such sources have no relevance to business;
but the words of prophets, poets, and priests are beyond this book's scope.

Back on the solid ground of business and economics, Richard Saul Wur-
man, a noted information designer, argues that data must be "imbued with
form and applied to become meaningful" as information.9 Imbuing and
endowing information with meaning in this manner is the first part of adding
value. And needless to say, only humans can do this effectively.

All information is not created equal; some types are more valuable than
others. For example, while it's useful for a company to know that a competitor
has made a competing bid on a contract, knowing the actual number in the
bid is even more useful. Wurman defines information as that which "reduces
uncertainty."10 In other words, we primarily use information to make decisions
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and, one hopes, to succeed. This sort of definition is helpful to someone trying
to calculate the purchase price of information, or to compare the value of one
set of information to another. Of course, these calculations are still based on
highly subjective criteria.

McKinnon and Bruns suggest a more process-oriented way of evaluating
information.11 They propose three characteristics that define the value of infor-
mation to managers: timeliness, accuracy, and relevance. The first two cer-
tainly make sense; and we know information is relevant if it's useful to the
manager who receives it. But what specific characteristics make information
relevant? Managers faced with having to create "relevance" are right to be
confused by this question.

In order to clarify just how information staff might better help confused
users, I propose six characteristics that determine the value of information in
business organizations: accuracy, timeliness, accessibility, engagement, applic-
ability, and rarity.12 Obviously, all of these characteristics are interrelated;
they're part of information ecology's entire web of components, and can affect
everything from strategy to politics. In the previous chapter on information
behavior, I introduced engagement as the key to capturing user attention. But
the ideal information support staff will pay attention to and manage all of
these characteristics.

Accuracy

Information must be accurate to be perceived as valuable and to be used with
confidence. At the most basic level, accuracy refers to the lack of simple
eirors in transcription, collection, or aggregation. This is a binary sort of accu-
racy; it's either right or wrong. But information staff should also consider
other things that affect accuracy, such as resolution of measurements. Consid-
er two trucking firms that use a global-positioning system to keep track of the
location of their trucks. One firm only makes routine deliveries from one city
to another, so it only needs to know three things about a truck: is it in route, at
a stop, or at base? But the other trucking company, which takes many special
orders, needs to know where its trucks are within a few miles so it can reroute
them immediately as calls arrive.

In addition, no matter how accurate measurements and data are, if the
manager who receives the information doesn't trust the source, then the data is
of questionable accuracy—whatever information professionals may argue. For
most managers, this kind of reliability is what matters most. McKinnon and
Bruns point out that managers go to surprising lengths to develop multiple
information channels to corroborate and build trust in the information they do
have.13 In general, information takes on such "cognitive authority"14 in the
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same way that any relationship builds trust: by consistent, reliable perfor-
mance over time. Support staff can therefore improve the accuracy of the
information they provide by: (1) finding out from users what sources they
value and trust; (2) regularly assessing the accuracy of key sources; and (3)
instituting a data-quality program for key transaction data.15

Timeliness

In many instances, information must be up to date to be of any use at all. The
definition of timeliness is very situation-specific. For strategic planning,
information that is several years old can still be considered timely for plotting
and predicting trends. For a production manager, however, production levels
may have to be updated hourly to be useful. The need for timely information
is one reason why so much is passed directly from person to person, whether
it eventually appears in a computerized database or not. As McKinnon and
Bruns observe,

It is difficult to imagine that an accounting system could ever be the pri-
mary information system used by a manager. Accounting measurements and
reporting take time, while things observed directly or communicated less
formally provide a basis for instant evaluation and action.16

Managers are typically aggressive in seeking out timely sources of the
information they deem critical. That means one of the most productive activi-
ties of an information staff is not to waste time developing formal systems—
on computers or otherwise—that deliver information too slowly.

Accessibility

If the information is too difficult or time-consuming to obtain, it may not be
worth the effort to use. In today's computerized environment, access usually
refers to connectivity, or the ability of one computer to access data on another
computer over a network. But connectivity only refers to physical access; it
makes no guarantee that the actual end user of the information will get what
he or she wants from the information. Much research on managerial informa-
tion use suggests that accessibility—real accessibility—is a primary criterion
in determining what information managers use.17

Certain forms of information are more cognitively accessible than others.
Support staff might consider putting information in document form, or turning
raw data into a narrative "story." At the very least, they can leave information
that originally comes in these forms alone, rather than trying to restructure
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(and reduce) it for a computer-based system.18 Access involves not only being
able to get both your hands and your mind around information; an information
system must be structured in such a way that you can understand it, and
retrieve what you need from it, without having to work with piles of data you
don't want. As Wurman points out, "accessibility is made possible by the dis-
covery of a structure. .. unique to a specific subject that allows readers to find
what interests them and feel no guilt about ignoring what does not."19

Engagement

Information, no matter how valuable it is otherwise, must be noticed to be
useful. The information's impact is a measure of how it engages a potential
user through its format, medium, presentation, or other means. As I empha-
sized in Chapter 6, how engaging information is has become increasingly
important in an era of information overload.

Engagement is also the least generalizable characteristic of information.
Each organization, even each employee, pays attention to different things.
Information that's thoroughly engaging to one company may seem complete-
ly unremarkable at another. Good salespeople, for example, know they must
tailor their presentations to their specific audience. They may be selling the
same products with the same benefits and features, but they present the infor-
mation differently for different customers. That means good information sup-
port staff may have to be salespeople as well as evangelists, thinking of clever
ways to "sell" the right information to the right user.

Applicability

When information can be directly used to solve a business problem or sup-
port a business decision without extensive rearranging or further analysis, it is
applicable—which obviously makes it relevant to the user, as well as valu-
able. For instance, in their study of managerial information habits, McKinnon
and Brans asked managers to describe a good report. Almost uniformly, these
managers said good reports "relate directly to the managerial tasks of those
receiving them." Unfortunately, no one who has worked in a large organiza-
tion will be surprised by the managers in this study who also complained they
routinely received stacks and stacks of reports that had nothing to do with the
tasks they performed.

Certainly, the disorderly nature of managerial jobs and their consequent
information needs doesn't make information applicability any easier. Shock-
ing as this may seem to techno-utopians, management is simply not the kind
of structured, contemplative work that relies on formal information systems.20
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As Mintzberg points out, "The classical view says that the manager organizes,
coordinates, plans, and controls; the facts suggest otherwise." Managers have
broad goals, but rarely any detailed plans; instead, they rely on openings and
opportunities—which means most managers rely on short, open-ended, face-
to-face communications to create change.

Quite obviously, a formal executive information system is not going to
provide applicable information for the typical manager. In order for support
staff to improve the applicability of information, they need to focus on facili-
tating communication, the transmission of "soft" information,21 and network-
building throughout the organization and the external environment.
Information requirements won't be determined in brief interviews or struc-
tured discussion, but rather through longer-term observation of day-to-day
managerial behavior.

Rarity

Given that information often conveys power—and that information environ-
ments are inherently political—rarity may make all the difference to a given
piece of information's value. Information theorists are fond of saying that
information is a unique resource because it doesn't lose value if given to oth-
ers. But while it's true that not all information has to be rare to be valuable, if
the information can be obtained and used by others easily, then it may well
have less value to me and my company. If I don't have some privileged access
to or special skill in creating that information, then the advantage I gain from
it is bound to be short-lived.

Here's where it pays for an organization's information staff to be politi-
cally astute. If rarity is an issue, then that places a premium on internally cre-
ated information. In areas defined as critical by an information strategy, for
example, staff members might create information from scratch in such a way
that no other organization could get it. They might also restrict broad access to
information that would lose its value once circulated.

New Tasks for Information Staff

Sounds good, you say. But how, exactly, does one change the characteristics of
information and increase its value? Table 1 lists some of the tasks staff might
perform—pruning, providing context, enhancing style, and choosing the right
medium—and which of the six characteristics they affect. It's not exhaustive,
but it does indicate which tasks will probably be critical in the future. In gen-
eral, pruning has the greatest potential for adding value across the board;



 

improving information accessibility and engagement, on the other hand, might
be the most useful focus for support staff.

Information Pruning

Information would be generally more useful if everyone who managed it
wrote short stories for a hobby. The critical challenge for the short story writer
is, of course, keeping it short. Every word must count and move the story
along. G.K. Chesterton even coined a phrase for what writers must continual-
ly do: "murder their darlings." That is, even if the digression is smart, beauti-
ful, and witty, it's still a digression and must be ruthlessly expunged, no matter
how quirky or personally interesting. Similarly, information managers must
relentlessly prune the obsolete, the irrelevant, and the inaccurate from key
sources and media. To do so, of course, they must know the business envi-
ronment and the objectives of their audience. They must also be empowered
to act as information editors.

Information managers often seek to prune information in an automated
fashion. This usually takes the form of date-oriented pruning: information
older than a specified time period is deleted or trashed. But this is a particu-
larly mindless approach to pruning, since some useful information must be
kept available for years. Instead information editors must prune with an eye
toward the quality of the information (very difficult to assess through auto-
mated means), the level of access thus far to it, and the centrality of the infor-
mation to the purposes of the enterprise.

Pruning can be done at the beginning of an information life cycle as well
as at the end. For example, in Ernst & Young's knowledge networks for its
consulting practice, an editor responsible for each network constantly peruses
unstructured knowledge bases, documents from client engagements, and inter-
nal seminars to decide what knowledge should go into the network's "offi-
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Table 7-1. Key Information Tasks

Tasks

Attributes Pruning Context Style Medium

Accuracy
Timeliness
Accessibility
Engagement
Applicability
Rarity
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cial" knowledge base in Lotus Notes. The technology allows monitoring of
document access, so those that aren't used after several months are removed
and archived. Useful documents are kept on the system for as long as they
remain in demand. Since the editors are consultants who rotate through these
information staff positions, they have a good sense of what information will be
useful to those in the field.

Adding Context to Information

Contextualizing information is a powerful way to increase both the interest of
an audience and the audience's propensity to act on information in a certain
way. Adding context usually involves detailing the source of the information,
the comparative information available, and the previous history surrounding
this information. Consider a monthly expense report sent to each departmental
manager. Even if the data within that report are the same every month, staff
can influence how much attention managers pay to it. Indeed, these managers
might act very differently on that information if they knew whether their
department was the only one over budget; the company's main competitor had
fifteen percent higher expenses in the same department; or that for the last five
years no one had ever referred to the expense report.

Including such comparative information lets managers know how they
stand relative to some other group or standard. Knowing that sales are up tells
us little; knowing that they are expanding twice as fast as the competitor's
sales is quite useful. And if you have to tell the boss that sales are down, it
helps if you can point out that the rest of the industry also had lower sales.
On the other hand, benchmarking attempts to "raise the bar" beyond a com-
petitor's performance to the best level currently existing anywhere. Therefore,
support staff might add useful context through a number of comparisons—
say, comparing performance with that of competitors, other divisions within
the company, previously set goals, previous performance, and best prac-
tices/benchmarks .

Providing historical context for information usually includes a discussion
of all the people that have affected current business dealings. That's why com-
panies try to assign the same salesperson to the same customer over time. The
personal relationship and trust they build certainly matters; but even more sig-
nificant, the history of that relationship is stored in the salesperson's head. For
example, a long-term salesperson will know how often this customer expects
to be called, how much they'll complain about a late order, and whether they
may be a contact for other business.

As any sales manager will attest, it's difficult to transfer such history from
one salesperson's head to another. And maintaining the historical context of
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information has been severely threatened by the fluidity and mobility of
today's work force. If the information is only in the heads of a few people,
and they keep moving on or getting replaced, how can it be preserved? For
precisely this reason, information professionals often fail to provide histori-
cal context. It can only be transferred to computer or paper with considerable
effort by the person with the knowledge. While there's no single answer to
this problem, managers might begin by recognizing its importance. And by
identifying certain information support staff members as key "historians,"
especially in sales and other relationship-building areas, the organization may
do a better job of maintaining a sense of history.

Most information gains context, of course, through voice-to-voice or face-
to-face communication. Many researchers, including Mintzberg and McKinnon
and Brans, have found that most of the communicating managers do is face-to-
face, or at least over the phone or other unstructured channels. Yet some organi-
zations have made the mistake of trying to eradicate this sort of communication
because it is "inefficient" or "unmanageable." Michael Hammer and James
Champy's well-known book Reengineering the Corporation epitomizes this
view by stating if "people in different parts of the organization have to telephone
one another frequently or send a lot of memos or e-mail messages, that probably
means a natural process has been inappropriately broken apart." Hammer and
Champy also claim that "if people's cubicle walls and their computer screens
are papered with Post-it notes reminding them to fix this or look into that, the
processes in which they're involved are probably broken too."22

These are not symptoms of problems; they are a necessary part of any job
with even a moderate level of complexity. The CEO of Intel, Andy Grove—
widely regarded as an excellent manager of an excellent company—has office
walls that are papered with Post-It notes. Managers who somehow eradicate
this sort of behavior (and human nature being what it is, I'm not sure that's
even possible) will only succeed in cutting off a vitally important source of
information that can't be transmitted in any other way.

One reason to prefer messy Post-it notes and informal conversation over more
"efficient" information transmission is that nobody is an automaton, particularly
any employee doing a skilled job. Few of us are solely "information processors" at
work, the equivalent of RoboCops who discuss only what's relevant to actual busi-
ness decisions or the task at hand. Techno-utopians may dream of managers and
support staff who operate mechanistically, but I've never seen anyone—whether
in a reengineered corporation or not—who fits that description. As Guje Sevon
and James March, two organizational behavior experts, point out, "The persis-
tence and pervasiveness of idle talk makes it relevant not only to understanding
everyday life but also in improving managerial behavior and to designing man-
agement information systems. Gossip cannot be easily ignored."23
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Support staff would do well to remember, of course, that much of infor-
mation's context is difficult to control. The communicator of information only
creates one part of the context; the audience also brings its own. For exam-
ple, the external cultural environment or the social background of the audi-
ence affects how any information is interpreted. The job of the information
professional is to try to assess that context and tailor the information content
accordingly. In today's era of diverse and globalized work forces, providing
cultural and social context should not be overlooked.

Enhancing the Style of Information

The New York Times, New York Post, Newsweek, Sports Illustrated, and
National Enquirer may all carry the same story, but the style in which they
present it will engage very different audiences in different ways. Depending
on how it's presented, information's style is defined by wording, facial expres-
sions, emphasis, staging, and other communication choices. It can also be
affected by the use of literary devices, such as analogies or metaphors. As
journalists, artists, and politicians know, style can make information especial-
ly engaging by appealing emotionally to an audience. However, emotions are
not supposed to play a part in the business realm. American businesspeople, in
particular, like to think of themselves as making decisions that only require
analytical and deductive reasoning. They don't want to believe they've been
swayed or affected by their emotions. Yet while facts are important compo-
nents of an information ecology, how managers use both head and heart to
make sense of them is just as important.

Irrational or semi-rational decision-making happens every day in every
organization. A large professional-services firm, for instance, had long
planned to sell a particular business unit to its own managers. Much careful
analysis had gone into the reasons for divesting the unit, the manner in which
the sale would be accomplished, and the calculation of the selling price. The
deal was to be closed on a Monday morning. The preceding Saturday, howev-
er, the CEO of the firm played golf with the CEO of a large company that had
once employed the unit to be divested. The client CEO noted several times
during the game that the unit had done good work for his company, and that
the relationship with the subsidiary had aided the relationship with the parent.
On Sunday, the professional service firm's CEO canceled the sale. He knew
about all of the careful analyses, but selling off this perceived jewel just didn't
feel right to him.

Fact-based decision-making has its uses, and I certainly don't mean to
throw the baby out with the bathwater. But denying that people ever respond
to information emotionally is useless, naive, and counter-productive. Many
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current information professionals, for example, resist improving the style of
information because they assume style somehow interferes with the facts, or is
a waste of time. This is only true if you don't care whether the facts are ever
received or used. "I put the information out there, and it's easy to find if you
want to," insisted a librarian I once interviewed. "It's not my job to put on a
dog-and-pony show; we are all supposed to be professionals here."

Nothing could be further from the truth. Enhancing the style of informa-
tion is one key to making it valuable. A compelling presentation commands
respect for the information embodied; an off-putting one courts dismissal. In
either case, style is very much at issue, because an inappropriate style can
doom the most important information to the wastebasket—or the wrong emo-
tional response. Just as a doctor would never crack a joke when informing
parents their child is critically ill, information staff shouldn't anger nontech-
nical users with arrogant responses to questions or by proffering jargon-dense
"support" files. It might help to view fact-based rationality as not a lack of
style per se, but rather a particular style that appeals to a particular audience.

Enlightened information professionals don't hide behind one style for all
occasions but will embrace various styles for specific situations and audiences.
Support staff should consider the following approaches:

Variation. Vary styles consciously—a humorous memo for internal man-
agers, a "slick" multimedia presentation for key customers—to indicate dif-
ferent attitudes and concerns about the same information. IBM managers
realized, for instance, that when all information is presented via slick trans-
parencies, the audience stops paying attention. The CEO of Bear Stearns, the
successful brokerage company, wraps his executive messages in rambling
philosophical letters to employees.

Interactivity. Make sure users have the option and chance to interact
with the information. If every form of communication in your organization
consists of passive messages—be they e-mail or paper memos that always end
up in the circular file—much less relevant information will get through. At
Union Pacific Railroad, information providers wanted to get train crews to
access company information on train-based personal computers. The interac-
tive hook they provided was to let users monitor and plan their pension and
vacation balances on them. While on the computers, crews also ended up
checking scheduling applications and even online policy manuals.

Staging. In presenting and packaging information, think beyond formal
business surroundings such as conference rooms with overhead projectors.
Depending on the topic, try a more creative or less formal "stage" (like a com-
pany picnic or a memo attached to an e-mail contest) that may better suit the
information. At General Motors, for example, executives are most comfort-
able with three-dimensional visual information, perhaps because they are used
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to seeing models of new vehicle designs in this form. GM's information man-
agers therefore attempt to make information as graphically appealing as pos-
sible. Once they even built a market model in Lego blocks to allow managers
to walk into and touch the displayed information.

Dramatization. Heighten the emotional impact of information, rather
than purposely subduing it. Ask an especially charismatic manager to present
complicated numbers at a meeting—complete with notes and silly slides of
his dog. Or have the art director create a compelling multimedia presentation
to illustrate the latest reorganization. Obvious as this may sound, making cer-
tain information more noticeable—that is, dramatic—means it's much more
likely to have a lasting impact.

Choosing the Right Medium for Information

Style is, of course, very much connected to the medium of presentation. Infor-
mation support staff today have a wide range of options for the communica-
tion of information at their disposal:

• video display or conference
• teleconferencing
• overhead or slide-based presentations
• hard-copy reports
• e-mail
• face-to-face communications
• phone calls
• faxes
• snail mail: internal or external service

Aside from how (or whether) they appeal to the emotions or dramatize
information, each of these media have different strengths and weaknesses, and
are applicable in different situations. Fax and express mail, for example, pre-
sume time-dependence. Detailed budget reports would be well-suited to hard
copy or even diskettes, while announcement of a new strategic direction may
be more suitable for a full-color video.

Researchers in this area have tended to focus on the "richness" or "lean-
ness" of various communications media. "Rich" media convey more informa-
tion about the feelings of the participants. Face-to-face communications, for
example, are rich; electronic mail is lean. Except it's not that simple. Several
researchers have shown that rich, highly nuanced communications can take
place in a lean medium like electronic mail.24 The discussion of media rich-
ness also implies that a single communication will take place over a single
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medium. But some firms have discovered that multiple distribution channels
are necessary for certain types of information. As I discussed in the last chap-
ter, Symantec "over-communicated" the most important information through
both verbal and written means.

Information support staffs need to bear in mind that neither providers nor
users of information have a well-developed sense of what media are appro-
priate for what purpose. Some employees who do want to share a unit of
information may need help in choosing how to do so. In my survey of thirty-
five information managers in large organizations, only a quarter felt that
employees in their firms had a good understanding of the technological
options for information exchange, and only a fifth felt that employees had lit-
tle or no difficulty selecting the appropriate technology for a particular situa-
tion. Helping those who possess information to select the appropriate medium
for sharing it, then, is an important means of adding value.

Deciding between broadcast and narrowcast channels for information is
also linked with the medium of presentation. Information professionals now
have several broadcast choices, especially given the availability of computers
and multimedia networks. In addition, computerized control of faxes, e-mail,
and even telephone messages allow information staff to narrowcast a message
to just one person. Excessive use of broadcast media to reach only a small
audience not only wastes time, but also reduces the attentiveness of the audi-
ence to that broadcast channel. As in the fable "The Boy Who Cried Wolf," if
an irrelevant memo is sent to a particular department enough times, then the
employees in it may stop paying attention altogether to the memos.

As Shown on TV: A New Model for Information Staff

The notion that making meaning is an information professional's primary goal—
not to mention the specific tasks of pruning, adding context, enhancing style, or
choosing the right medium—represents a radical departure from the status quo.
Tinkering with just a few of these value characteristics or tasks probably won't
change the overall support structure much; indeed, some of them clearly conflict
with the old library model of information support. That's why I believe informa-
tion staffs need to adopt a new model, one based on the television industry, as
well as new roles to perform some of the value-adding tasks described above.

A television network faces many challenges and performs many functions
that information professionals should embrace. The TV model is high on cus-
tomer orientation, high on innovation, and low on technological focus. Tele-
vision executives, like business information professionals, continually wrestle
with strategic and tactical information conundrums.25
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Consider Coopers & Lybrand's Knowledge Network, the accounting com-
pany's main internal information service for knowledge of best practices. C&L's
Network is a good example of the TV model in action, even down to the use of
terminology. The Network was explicitly modeled after cable television, with
several dozen different "channels" that broadcast information on the overall
industry, C&L practices, and regional and country business trends. Each channel
has several different "shows" sponsored by experts in the area. Each show runs
for a week. "Talk shows" are discussion databases on a wide range of specific
topics related to C&L's services. The Network's subscribers receive other types
of programs tailored to their specific interests. And many viewers receive cus-
tomized stock quotations on companies in which they are interested.

Andy Zimmerman, who manages the Knowledge Network, closely moni-
tors ratings of its shows, programs, and the entire Network. In at least one
area, tax information, C&L also sells program access to its clients. Internally,
more than 7,000 professionals use the Network each week; more than three-
quarters of C&L survey respondents had used it to prepare a proposal or
answer a client question. Yet managers correctly view the technology that sup-
ports it as just an adjunct to the overall approach.26

While I agree with Newton Minow's 1970s comment that television is
often a "vast wasteland," the industry has been fantastically successful in gam-
ing viewers and changing their information behaviors. The average American
watches between four and five hours of television per day. Perhaps that's the
only statistic necessary to document the medium's success. In a nutshell,
here's why I think the TV industry's approach to information provides a much
more useful model than the old public library:

Television managers are obsessed with usage and users of their infor-
mation. The TV industry lives and dies by two questions: how many people
watch? Of those who do watch, how important an audience are they to adver-
tisers? This is the industry that developed "PeopleMeters" to monitor how
many people are in the room and whether they're facing the TV. If no one is
watching, then advertising revenues go away. Television is all about building a
loyal audience whose needs are met on your channels. TV executives must
focus on the information their customers really want, not on what they say
they want, or on what is good for them.

Content is critical on televsion. Television networks attract viewers by
offering appealing content—and in general, the more emotional or dramatic,
the better. In the US, the "big three" broadcast networks and PBS attempt to
offer content that is of wide interest, while cable TV stations incorporate both
broadcasting and narrowcasting: you can watch either ABC or the Artichoke
Lovers Channel all through one medium. In addition, TV executives know
they have more options than just creating their own original programming.
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They can also buy old Star Trek and Cheers episodes; take over programs that
aren't working on other networks; repackage other content like live opera per-
formances or beauty pageants; or pay someone else to create new content. As
a consequence, they have a much wider, more flexible, and more diverse set of
options when scheduling programming for their channel.

The television industry hasn't let technology get in the way. The televi-
sion industry employs a lot of slick high-tech, from morphed computer graphics
to satellite feeds. Yet technology is not the primary focus of TV managers or con-
sumers. The industry employs a mix of technology, some of it ancient (coaxial
cable), some of it cutting-edge (fiber optics). And most consumers couldn't even
tell you the brand of their set-top box. They don't care who makes the box or its
microprocessor, only what is on the channel—and since that's what matters to
advertisers, that's what matters to TV executives. There are, of course, companies
attempting to turn set-top boxes into computers; this may have technical advan-
tages, but it's unlikely to replace the current focus on content.

The TV business bundles its information effectively. On television,
information comes in easily understood bundles of programs and channels.
Programs last for a specified period of time and normally revolve around
familiar characters and themes. The various channels of information have a
consistent, clear, and publicized definition. Viewers know what to expect on
various channels, and they typically get what they anticipate.

Television distributes through multiple means. In the early days, the air-
waves were the only distribution mechanism. Now, however, you can receive a
television station over the air, through cable, or through a satellite dish. The
industry's goal is to get its programming to us through any means possible.

New Support Roles in the Television-Type Organization

Today's companies still need librarians, database administrators, LAN man-
agers, and all of the other traditional information professionals currently run-
ning the networks. But in the future, these roles will be more easily outsourced,
which will free up people to focus on information and content issues. Equifax,
a leading credit bureau, already attributes a recent focus on doing more (and
making more money) with its credit information to having outsourced com-
modity IT roles.27 It has started a variety of new businesses, including giving
point-of-purchase credit references for stores that want to issue new credit
cards, and checking of physician and employee applicant credentials.

The new staff roles already emerging at companies like Equifax and
Coopers & Lybrand mirror those necessary for running a successful TV net-
work. For example:
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Information Innovators. Like screenwriters, a support staff's creative
"talent" will search for new information and new ways of presenting it. These
providers may build new databases that support direct sales, or may provide a
list of Internet hotspots that list clues to the financial status of competitors.
Whatever their approach, their job is to help solve business problems through
the effective use of information, or to open up new opportunities.

Content Editors. These folks start with information that has already
been compiled, then adapt it for the audience who needs to use it. They will
focus on making information meaningful through pruning, adding context, or
any of the other new support staff tasks. Information providers who can take
raw data or information and convert it into interesting and relevant program-
ming for a specific audience are becoming increasingly necessary to company
bottom lines. This is already occurring in the burgeoning CD-ROM industry,
which frequently repackages old information in new ways.

Content Directors. These information managers will "direct" an ongoing
series or genre of business "movies." They'll create, borrow, or repackage
content in a particular domain of the organization, be it marketing or R&D.
Like a film director, a content director is given a budget, a target audience, a
"script," colleagues like information innovators and content editors, and
responsibility for completing a project. He or she must build the script into a
product the audience likes, under budget and on time.

Information Producers. These executives work with a particular part of
the business to understand its information needs and to somehow meet them.
Information producers have to sell their product to someone—generally, top
management—and then assemble all the elements of the team to make it hap-
pen. They're the chief "rainmakers" of an information support staff, and like
film producers, they have all the power, take all the risks, and should get most
of the rewards. An information producer will build new channels for market-
ing or other areas, always keeping an eye on the overall strategic mission of
the corporation. He or she is the person most likely to know, and work well
with, all the other executives in the organization.

Chief Content Officer. This manager oversees the entire information
environment of an organization. Like today's network executives, these man-
agers will have responsibility for allocating information resources among
producers and projects.28 While there are now many CIOs who control, at
least to some degree, IT in their organizations, there are very few who have
dominion over all information content. As with the many changes required
by information ecology, transforming the CIO into a CCO involves not only
management pronouncements—or even active support—but day-to-day
actions that demonstrate why effective use of information, not technology,
solves business problems.
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By this point in the chapter, it should be clear that this new model of
information support will probably be resisted by both the powers-that-be and
traditional information staff. Just trying to focus on information, rather than on
technology, will be a difficult battle. And creating the support staff of the
future presents a number of other management challenges. For one thing,
cross-functionality is critical. So is the development of new staff roles, like
editors and directors, that add value to information. Information consumers
will also have to change how they manage, share, and work with information
throughout the organization. Yet even in the face of such challenges, some
corporations have been experimenting with more ecologically-oriented infor-
mation support staffs. Take, for example, Hallmark.

Improving Information Access at Hallmark Cards

At Hallmark Cards, as at most organizations, managers want timely access to
the right information. But all too often, that information resides in different
areas of the business in multiple databases. Or the database containing a given
piece of information is connected to a specific application supporting an oper-
ational function. Because such databases typically involve complex data struc-
tures, access is even further complicated; the requester needs access not only
to the data but also to the algorithm creating it.

In light of these problems, the Hallmark management information sys-
tems organization worked with business areas to address the information prob-
lems of users. In March of 1991, these information support staffers launched
an initiative called DIAL—Data Identification and Location. The objective of
DIAL was to design a new process for timely information provision by facili-
tating access to the best data sources. The DIAL project team was composed
of eight individuals, four from management information systems and four
from the business areas of Finance, Research, and the Hallmark and Ambas-
sador card divisions.

For the next four months, the DIAL team identified problems the different
business areas had with data access, explored alternative approaches, and
developed recommended solutions. The team realized fairly quickly the poten-
tial value of creating a new staff role—that of information translator or liai-
son—ideally located within each of the main business areas. Such a translator
would bridge the gap between management information systems and users,
and provide the organization with the ability to take better and more cost-
effective advantage of the data already available. Various users had already
made clear, in fact, that in order for data to be truly useful to them, it had to be
interpreted according to the specific business context.
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By the end of the DIAL project, the team recommended that senior infor-
mation managers establish this new role, with the title of "information guide," in
the four business areas. Six months later, their recommendation was accepted.
The information guide role was officially adopted to serve within the business
area as the primary point of contact for assistance in locating data (not informa-
tion, unfortunately). This would begin with responsibility for determining where
data resides and for identifying appropriate steps to access the data.

The guides met twice a week for the next two months to define their
responsibilities further and to resolve issues they were encountering in gaining
acceptance in the business areas they served. For example, potential users did-
n't understand their roles at first and the distinction between information
guides and programmers or database analysts. Through these meetings, the
group defined the role of the information guide as the single point of contact
for data requests within the business area. They viewed their mission as con-
sisting of four components:

• Support the user base: clarify user needs; assist users in locating and
accessing data; educate users; and request security authorization.

• Identify strategic data opportunities: track the number of requests
received for specific data items and make the most frequently requested
data more accessible for users.

• Build the infrastructure: determine system, database, and network
requirements necessary to support all guides and users.

• Monitor resource usage: keep track of the number of requests received
and the users accessing master files and databases.

Ten information guides are currently at work within Hallmark. The guides
are in the process of developing an "information map" through a tool called
the "card catalogue" to help find where data sets are located. The card cata-
logue enables guides to cross-reference a variety of Hallmark information
sources and databases through the use of keywords. They are also developing
data-entry screens to add to, store within, and access the library. Ultimately,
they hope to create an automated dictionary that will provide user friendly
access by data element and category.

The role of the information guides has steadily grown in importance at
Hallmark. Given the volume of information requests, the guides now realize a
large part of their job is to identify training requirements for users on FOCUS
(a database system) and other tools so that they can make their "customers"
self-sufficient as soon as possible. There are also several libraries at Hallmark,
but the guides view their job as getting access to corporate data on computers,
not through library information.
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In addition, the new position of "data manager"—or the most knowl-
edgeable individual in a business area about a specific data item—now com-
plements the guide role. The data managers outnumber information guides by
a factor of ten, largely because they hold other jobs and are perceived to be
doing information work in their spare time. Frequently, data requested by
Hallmark workers crosses product lines and needs to be aggregated at a divi-
sion level or broken out at product level. Data managers assist by developing a
common definition agreed to and understood by all business-area users. Even
a simple term like "card" can have various meanings when cards are a com-
pany's main business—does it refer to a card under development, one already
approved for sale, or one already on sale?

Hallmark's innovative, yet still data-focused, approach to support staff
indicates why information professionals need to create hybrid organizations
that balance computers and human information providers. The ideal informa-
tion support staff will look to the future more than to the past, engage users
rather than transfer facts, make more money than it spends, and innovate more
than it preserves. As the next chapter on information processes emphasizes,
support staff will also be the ones to define just exactly who does what—and
how a process might be improved—to prevent bottlenecks and breakdowns.

Assessment Survey for Information Staff
The greater the level of agreement with the statements below, the better an
organization manages its information support staff.

A specific group or groups within my organization is charged with man-
aging information of all types.

Our organization has a mechanism for coordinating the activities of
groups that manage information.

Information providers are taught, through a regular and consistent pro-
gram, how to add value to information.

At least one information staff member helps users assess their needs and
access multiple types of information.

Our organization has evaluated its information management structure
within the past five years.
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Information Management Processes

Our vast, unapplied deposits of corporate knowledge and
information have little power when they're tucked away in
reports, file drawers and databases. Organizations today do
not lack information. They lack the tools to get the right
information to the right people at the right time.

From the Electric Power Research Institute

I've spent much of the past decade telling managers that they should view
work as a process. Once you've thoroughly described a process such as order
management—including its various subprocesses or steps—you can then
improve it incrementally or change it radically. Information management is
no different; it is a structured set of work activities that comprise the way in
which companies capture, distribute, and use information and knowledge.
Viewing information management as a process may seem elementary; yet to
date, few organizations have taken such a systematic approach. More impor-
tant, identifying all the steps in a given information process—all the resources
involved, all the people who affect each step, all the problems that arise—can
point the way to changes that really make a difference.

A process perspective meshes well with information ecology. Defining
information management as a process emphasizes both measurability and
improvement, which matches the ecological emphasis on description and evo-
lution. Defining a process also typically involves naming somebody to "own"
it. Process management requires a process manager. When an executive takes
charge of information management, it sends a signal to the organization that
this is an important area to get right. A process manager can play a large part
in enforcing the cooperation needed among various parts of the organization.

134
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And not only do processes have owners; they have an identified set of cus-
tomers. As in other business areas, focusing on customer needs and satisfac-
tion will make information management more effective.

Finally, a process orientation helps introduce a cross-functional
approach—that is, the ability to draw on the methods, tools, and techniques
of a variety of information-oriented functions in a company. As I discussed
in the previous chapter on support staff, the groups involved in managing
information within organizations are many and diverse. Yet only rarely do
they cooperate in a cross-functional, integrated approach to information man-
agement, one of the keys to an effective information ecology.

There are two basic ways to look at information processes. First, we can
discuss the process. For those just beginning to consider the distinct demands
of information management, it's useful to identify the basic activities that gen-
erate such demands. When we take this view—and it's the one I'll follow in
this chapter—we create a generic process model that applies to the many spe-
cific information processes within an organization.

Second, you can analyze more specific business processes that are partic-
ularly information-intensive. Processes like market research, IT management,
financial reporting, and product configuration take place within the context of
other business areas, but are primarily about information management. You
could therefore illuminate the general topic of information management by
focusing on these specific instances. But since studying more traditional
processes depends heavily on the details of, say, the marketing or financial
organization, I've chosen not to view the information management process
from this angle.

For our purposes, I'll describe a generic information management process
that has four steps: determining information requirements; capturing informa-
tion; distributing information; and using information (see Figure 8-1).

Of course, it's also possible to define the information management
process—or any process—in other ways or with a different number of steps.

Figure 8-1. The Information Management Process
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Standard Life Assurance came up with eight steps, which I list in Chapter 3.
Or consider IBM's definition of its "Market Information Capture" process,
which includes seven steps for information management:1

1. Requirements management. Matching users needing information with
suppliers of information; obtaining the information requirements of the
people who need the information; and getting mutual commitments
from suppliers and users.

2. Information asset plan. Classifying the information up front—accord-
ing to security level, how long it should be retained, and how it should
be protected.

3. Information systems plan (optional). Planning for storage and dissemi-
nation of information (electronically or on paper).

4. Acquisition. Getting the information.
5. Analysis. Analyzing the content of the information to establish confi-

dence level, reliability, and quality.
6. Dissemination. Distributing the information to those who need it.
7. Feedback. Asking receivers, via surveys, if the proper information was

received and distributed in a timely fashion, and whether enough train-
ing was given to use the information.

Coming up with a generic process model for information management
will always depend on a particular organization's interests, problems, or busi-
ness. In IBM's case, the third step for an information systems plan appears
because the company envisions offering and distributing electronically stored
information via computer in an "Information Warehouse." Multimedia pre-
sentation of information would be available on workstations (including image,
graphics, video, voice, text), and such an approach needs to be accounted for
in their model.

Still, almost every information management process has to define an orga-
nization's information requirements in some fashion. This is the first of the
four steps I'll discuss in detail below and perhaps the most important chal-
lenge confronting information managers.

Step 1: Determining Information Requirements

While a great deal of time and ink has been lavished on how companies
should define their information needs, results have been underwhelming at
best. In fact, most organizations have made little progress since the introduc-
tion of Critical Success Factors as a method in the early 1980s.2 This method
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involves deduction of information requirements from the factors that "must
go right" if the business is to perform well. But managers aren't always aware
of the correct factors; and, in any case, how to translate "what must go right"
into information needs isn't obvious. Even more disconcerting is the failure
of formal information systems to adapt to users' needs in providing critical
information.

Determining information requirements is a difficult problem, because it
involves identifying how managers and workers make sense of their informa-
tion environments. To understand the topic properly requires a variety of per-
spectives—political, psychological, cultural, strategic—and corresponding
tools, such as individual and organizational assessments. Yet this information
process step has been defined too narrowly and rationally in the past. Many
have assumed that management is a straightforward process of denning a
problem and finding information to solve it; that managers understand their
requirements; that they gather only the information necessary to make a deci-
sion; that buying the right computers will solve all of an organization's infor-
mation problems.

Here's how this step most commonly proceeds today: A third party, such
as a vendor, consultant, or systems analyst, goes to managers and asks them
either what information they need, or what their "critical success factors" are
and what information is required to monitor each factor. Some of these third-
party folks do employ more subtle means of eliciting what they want to know.
For example, an IT consultant might ask a manager, "When you return from a
two-week business trip, what information do you seek out first?" Even so, in
order for this all to work, the manager must already be astute about her infor-
mation requirements, or at least well aware of the general factors that drive
the business.

In any case, decades of managerial research have shown that determin-
ing information requirements is much more ambiguous and complex than that.
Mintzberg has argued since the 1970s that formal information systems don't
serve managers well, because of characteristics of the systems themselves, the
nature of the organizations in which managers work, and the nature of the
managerial (indeed, the human) brain.3 Other researchers have also found that
managers often gather information for symbolic purposes; that they care as
much about "gossip" as they do about formally required information; and that
there's often only a tenuous link between the information gathered and the
decisions supposedly based on it.4

It sounds like Step 1 of this process is the most subjective of activities,
and that it's impossible for any third party to understand what information a
manager truly needs. Yet some more recent studies suggest just the opposite:
that managers in different business situations have highly predictable infor-
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mation requirements.5 Some might even argue that asking information man-
agers what they need usually comes far too late in the process. As Peter
Drucker notes:

In the West, all the emphasis is on the answer to the question. Indeed, our
books on decision making try to develop systematic approaches to giving
an answer. To the Japanese, however, the important element in decision
making is defining the question. The important and critical steps are to
decide whether there is a need for a decision and what the decision is about.
And it is in that step that the Japanese aim at attaining consensus. Indeed, it
is that step that, to the Japanese, is the essence of the decision.6

According to this argument, the real issue is not identifying management
information needs but making sense of the business world. Drucker and oth-
ers, such as Karl Weick, a distinguished and thoughtful researcher of organi-
zational behavior, believe that a great deal of "sensemaking" has to take place
before the problem is adequately defined.7 We've all heard about Japanese
firms that budget a much higher fraction of product and system development
time for determining information requirements; in many cases, there's appar-
ently a real payoff, since these firms then spend less time on design changes.

All of these approaches to dealing with information requirements appeal
to me. For one thing, it's clear that information managers should focus on
defining the problem and current situation, acting as descriptive "naturalists"
in an information ecology. "Sensemaking" should be undertaken early in the
information-requirements cycle, and should include considerable debate about
what the problem really is and how it might be framed. Of course, deliberation
and sensemaking shouldn't simply mask inactivity and lack of creativity. But
Joint Application Design sessions, a method for determining information
requirements that essentially locks users and suppliers in a room with a facili-
tator, are an example of such a useful debate when they move beyond just the
design of computer systems.

In addition, information analysts should play a key role in defining infor-
mation requirements, a role that hasn't traditionally been expected of them.
To begin defining information requirements, these analysts need to "shadow"
managers, day in, day out, in order to understand managerial tasks and infor-
mation needs from the ground up. Based on such observations, the new ana-
lyst will be knowledgable about soft information as well as hard, formal as
well as informal, noncomputerized as well as computerized. You may recall
that at Standard Life Assurance, the UK company I discussed in Chapter 3,
that information managers interviewed senior executives to understand how
they used competitor information. Documents, these managers found, were
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less effective for informing executives than face-to-face briefings. They also
identified a need for synthesizing information on competitors, which had pre-
viously been gathered separately by each function.

Ecologically minded managers should make a real effort to define useful
soft information. Computerized systems naturally incorporate hard financial
statistics, operational performance data, and other quantitative or highly struc-
tured information, but as Mintzberg points out:

1. Hard information is often limited in scope, lacking richness and often
failing to encompass important noneconomic and nonquantitative
factors.. . .

2. Much hard information is too aggregated for effective use in strategy
making... .

3. Much hard information arrives too late to be of use in strategy
making.. . .

4. Finally, a surprising amount of hard information is unreliable.8

In fact, soft information—everything from news to ideas to gossip and rumors
to best practices—supplies the context and richness that makes hard informa-
tion more valuable. As I emphasized in the previous chapter, making infor-
mation meaningful (not maintaining computers and networks) should be the
primary goal of a company's information support staff.

Effective information systems also call for "requisite variety," a term bor-
rowed from cybernetics research. The idea here is that an information sys-
tem's sources should be as varied and complex as the environment the system
seeks to represent. Indeed, many managers already wrestle with the continu-
ous tension between identifying immediate business requirements to drive sys-
tem development and the tendency for change in the business to make those
requirements obsolete. The requirements we highlight today won't sufficient-
ly provide solutions over the long haul.

The crucial need for variety in an information system can help us under-
stand why there are so many ad hoc, idiosyncratic requirements for informa-
tion in a large organization, such as those generated by senior executives and
managers involved in marketing, strategy, or competitive analysis.9 In order
for an information-management-process model to have any real value, it has
to reflect the turbulence, volatility, and complexity of markets, workplaces,
and the human mind.

One greeting card company has done a standout job of defining its infor-
mation requirements. The treasurer's office at this company, which kept track
of the firm's investments, determined that it needed a real-time system to cap-
ture and deliver key information about events that could potentially impact
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the firm's portfolio. At the outset, however, a team created to address the need
raised basic questions: what constitutes key information, for example, and
how should boundaries be drawn around it? And from what sources should
key information be derived? No sooner were the questions posed than users
began to squabble over the answers given by management.

One executive argued, for example, that information on world politics and
governmental stability from Henry Kissinger's consulting firm should be sent
to all managers; others believed the information was both too expensive and
too far removed from the day-to-day value of the portfolio. The nay-sayers
won in mis case, thanks largely to cost and copyright issues. At the same time,
top managers could tell that the system's potential users—senior executives
and mid-level financial analysts—and the company's systems planning depart-
ment were not even close to understanding each other.

To resolve the situation, the CFO added consultants, system planners, users,
and internal information specialists to the original design team; he told them to
reach consensus on information requirements and then to build a system to meet
the agreed-on specs. After an initial failure with the critical success factors
method, the team adopted what it called a "soft systems" approach to develop-
ment: one mat accounted for the various "world views" of users and incorporated
their perspectives into the system—not simply as input, but as an element of sys-
tems design. Soft systems analysis maintains a connection between information
requirements and those who need the information throughout the design process.
By melding both hard and soft information—daily updates from world financial
markets as well as the text-based comments of country managers—the team
came up with a rich picture of the systems environment, and has also created a
system capable of dealing with ad hoc requests and imprecise information.

Step 2: Capturing Information

Once managers have defined the necessary information for a process, they
have to get their collective hands on it. Although this is the obvious next step
in any information management process, capturing information is really an
ongoing activity, not something that can be dispatched once and for all. There-
fore, the most effective processes explicitly incorporate a system for continu-
ous acquisition. This step consists of several different activities—scanning the
information environment; categorizing the information into a relevant struc-
ture; and information formatting and packaging—which I'll describe sepa-
rately below. Again, these activities aren't necessarily sequential; for example,
scanning should be done according to predefined categories, but may end up
suggesting new categories as well.
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Scanning Information

Effective information scanning—a critical part of any information manage-
ment process—relies on a combination of automated and human approaches.
Automated search systems have become increasingly sophisticated; just con-
sider the new search engines that seem to blossom every week on the World
Wide Web. And customized systems in various organizations promise to con-
struct personalized newspapers based on predefined categories of information
interest.

Some organizations have made electronic scanning and distribution the
hallmark of their information strategy. At Chase Manhattan Bank, for exam-
ple, CIO Craig Goldman announced that he intended to "put information inter-
mediaries out of business." By filtering information and selecting what to pass
along, he said, he was convinced such intermediaries, both inside and outside
the bank, were doing the overall organization more harm than good. In their
place, he wanted a delivery system that could provide all relevant informa-
tion and news alerts directly to bankers.

This turned out to be a taller order than even Goldman envisioned. While
a new electronic system was the immediate goal, like so many initiatives that
affect an entire information ecology, this one also had to account for human
factors. The strategy called for massive integration of internal and external
data, the participation of a wide variety of information service vendors, and a
first-time attempt at a team-development approach —any one of which, alone,
would have presented a daunting challenge.

But the system ultimately delivered in 1994, called CIX (for Chase
Information Xchange) was worth the effort. Aware that some resistance to
the new technology was inevitable, Goldman believed that "if I have to have
my bankers press more than two keys, the system will not work." The
bankers who now use CIX, which is based on Lotus Notes, e-mail, and
search tools, have already found it to be exceptionally valuable. Within a
single application, they're able to get information and communicate it to
colleagues within the bank; the system also features automatic storage and
retrieval.

In many other companies, librarians are the information scanners, backed
by an effective use of information technology. Toshiba's libraries, for exam-
ple, excel at both scanning and distribution.10 In 1984, the Japanese electronics
company merged three R&D libraries, focusing their activities on information
capture and delivery. The firm's explicit emphasis on "environmental scan-
ning" is now designed to identify information valuable to senior management.
The actual work is performed by a team of fourteen information profession-
als—systems developers, librarians, network specialists, and managers—who
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collaborate to synthesize the information into a single concise report. This
combined support staff carries out twenty-four-hour scanning of all major
news wires and broadcast media, as well as every important industry and busi-
ness publication. From this base, librarians and managers create a daily report
that is disseminated among 600 high-level users throughout the organization.
Later, relevant journal articles, government reports, and other valuable docu-
ments are indexed on this system, organized by subject, and archived on laser
disc on the company LAN.

When my colleague Larry Prusak visited Toshiba on the day an
IBM/Apple alliance was announced, he saw the value of this combined
human-electronic scanning approach firsthand. The information team quick-
ly acquired all the public announcements about this key industry develop-
ment and proceeded to analyze quotes, reportage, and other media
discussions. They then selected the materials that best illuminated the mean-
ing of the IBM/Apple story for Toshiba, and distributed these to the right
people.

The Toshiba process is aided by features that eliminate "noise" in infor-
mation capture—repetitive appearances of wire service stories, for instance—
and perform automatic English language translations. It's also continuous,
with librarians and editors working in shifts around the clock to produce about
thirty stories a day. These stories are widely read, in part because they are kept
brief: the day's leading story is typically two pages long.

No one pretends that this is an inexpensive operation; although the tech-
nology used is not extensive, buying so much external information, then scan-
ning and formatting it, can be tremendously costly. When asked how they
justified the costs of such an extensive scanning system, however, Toshiba
managers expressed surprise: "It's like heating the building," one high-ranking
executive said. "We have to have this."

Electronic scanning typically adds little value to information other than
filtering. Human analysts, such as Toshiba's librarians and managers, are the
real key to scanning; they can add context, interpretation, comparisons, local
implications, and many other types of value—all of the characteristics I
detailed in the previous chapter on the ideal support staff. Information inter-
mediaries, which Chase Manhattan's CIO dismissed as creating more prob-
lems than they solve, are considered invaluable at Toshiba. There, information
providers believe any important event generates a profusion of stories. While
Chase Manhattan's CIX system seems to do a good scanning job, once again,
Japanese managers may have a better overall grasp of information ecology.
Toshiba's top management, as well as its innovative support staff, knows it
takes time, experience, and editorial judgment to pick and choose the most
effective business stories.
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Too often at American companies, information scanning isn't really con-
sidered part of the support staff's job; it's just supposed to "happen"—and
though it sometimes happens, managers often don't end up with the informa-
tion they need, particularly if it's ad hoc, unstructured, and humanly "soft."
In general, organizations derive information from three sources:

• outside expertise: published materials or other formal sources like con-
ference presentations;

• cognitive authorities: individuals or institutions that have gained credi-
bility in a given field—for example, the information and data analysis
empires that have arisen over the past decade;

• inside scuttlebutt: your own organization's grapevine.

The latter category is the most controversial and problematic for tradi-
tional information scanners. Some, especially IT empire builders, reject it out
of hand as an inaccurate source. But as Mintzberg rightly points out, hard
information is also frequently inaccurate. Firms should obviously take care to
avoid legally problematic soft information like personal slander or specula-
tions that would be admissible in court. Yet scuttlebutt can also be a useful
source, especially once support staff focus on making information meaningful.
Here's where formally acknowledging the role of a good information editor
can make scuttlebutt valuable rather than a liability.

The very best scanning environment, of course, is one in which everyone
does scanning and then shares captured information with others. No matter
how much value a Toshiba research library adds to information, no central-
ized scanning group can ever compete with an entire organization of scan-
ners. Drucker has noted, "People will have to learn to take information
responsibility both for what they need and for what they owe."11 Effective
scanning is yet another example of desirable information behavior. It's quite
possible that a Japanese company like Toshiba, which explicitly incorporates
scanning support teams, may also foster a better information culture; yet
effective scanning, on both an individual and organizational level, isn't only a
Japanese phenomenon.

At Choice Hotels, CEO Robert Hazard keeps a box on "lodging trends" in
his desk. Each day he scans relevant sources and makes notes on index cards,
which he reviews after work and eventually puts in the box. He also clips and
files relevant articles. According to one writer, "He and his team of execu-
tives constantly fire articles of interest back and forth with accompanying
notes: 'Hey, Jerry, did you see this? How does it relate to your area?'"12 Such
informal scanning and sharing—the strength of American business style, if
you will—should become more pervasive everywhere.
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Categorizing Information

When we create categories, we structure the "blooming, buzzing confusion" of
information. Cognitive scientist George Lakoff notes that categorization "is
not to be taken lightly. There is nothing more basic than categorization to our
thought, perception, action, and speech."13

Yet while creating the right categories for information definitely affects
how well it's captured, traditional information managers have a tough time
with this activity. Categories are always arbitrary, although some are more
useful than others; you might sat they should be "MECE"—"mutually exclu-
sive, collectively exhaustive." But even if technologists insist their approach to
categorization is objective or rational, categorization schemes are never value-
neutral; they advance one view of the world at the expense of another, whether
it's techno-utopian, political, or cultural.

Ecologically minded managers, whether they like it or not, know how hard it is
to predict what categories of information will be useful for a business. Even when
they choose the right categories, their usefulness is often brief; the information envi-
ronment they attempt to structure changes quickly. I've already noted that the more
an organization knows about a topic, the greater difficulty it has in agreeing on cat-
egory names and their meanings. Take the Internet's Usenet, which categorizes all
information under the bizarre headings of computing, science, recreation, news,
society, talk, miscellaneous, and alternative.14 The scheme may have been appro-
priate for the interests of Usenet's initial users, but it's now quite skewed.

Categorization remains a quintessentially human activity. People define
initial categorization schemes, mediate between others with differing views,
monitor the capture process for evidence that new categories are needed, and
finally update the categorization scheme at frequent intervals. Like scanning,
to do it well is a labor-intensive process.

Teltech, a small company in Minneapolis, devotes substantial attention to
categorization. The company's "knowledge engineers" are always refining its
categorization scheme—called a "thesaurus"—by observing the behaviors of
users and adding new terms or synonyms when necessary. (I present Teltech's
approach in detail in the next chapter.) McKinsey also devotes considerable
attention to categorization. The consulting firm has developed a set of "knowl-
edge categories" and a thesaurus that help to structure the firm's databases,
expertise directories, and collections of client documents.

In order to make appropriate decisions about how information is catego-
rized and stored, managers must begin with some basic questions:

What business function will be advanced by the proposed categoriza-
tion/storage scheme?
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 What individual information behavior will be optimized by a given cat-
egorization scheme and storage mechanism?

 What information is to be categorized, and does it have any structure
that lends itself to a natural categorization?

 Can the organization "borrow" an existing categorization scheme (SIC
codes, the Dewey Decimal System) without substantial damage to the
information management objective?

 How will the categorization scheme be maintained and updated over
time?

As these questions indicate, categorization is connected to many compo-
nents in an information ecology: strategy, politics, behavior, support staff,
architecture. But a process approach is useful here, precisely because it helps
tease out the many different elements involved.

Formatting and Packaging Information

According to Edward Tufte, what you see is always what you get. Tufte, a mul-
tidisciplinary scholar who has made the visual representation of information his
life's work, believes that the packaging of information determines how much
it's accepted and used. "Visually attractive graphics...gather their power from
content and interpretations beyond the immediate display of some numbers,"
says Tufte. "The best graphics are about the useful and important, about life and
death, about the universe. Beautiful graphics do not traffic with the trivial."15

Packaging goes on every day in the information business. Because of
their appealing style and concise presentation, I reach for The New York Times
or The Wall Street Journal to find out what's contained in the government's
latest population study rather than slogging through the study itself. A con-
ference with a doctor, who provides appropriate context and (we hope) a reas-
suring emotional tone, tells you a lot more than you'd probably glean from
looking at the X rays of your damaged knee. Even lawyers, long infamous for
burying arcane information in obscure language, are quickly catching on to
the idea that more clients are to be made and kept by delivering information in
understandable packages and formats.

In Chapter 7,1 detailed the ways information support staff can help make
information meaningful, such as providing context, enhancing style, and
choosing the right medium—or package. When considering packaging as part
of the information management process, analysts can also recommend
whether information should be bundled with other products and services. For
each class of information user, providers should ensure that the bundle of
information, products, and services accompanying the whole package will
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most effectively meet the information need. For that reason, information com-
panies are beginning to offer services along with information; firms like Dun
& Bradstreet and Dialog are exploring the sale of consulting, systems integra-
tion, and overall information management services. Teltech offers database
services that are assisted by a "knowledge analyst"; the customer (at a remote
site) and the analyst can jointly view a search on the computer screen and
widen, narrow, or recast the search after seeing initial results.

Documents are one of the most obvious and useful ways to package infor-
mation. "Information" is a bit of an abstraction, one that doesn't resonate with
many managers. Ask them what information they use and need, and they'll
stare blankly. Managers know what documents they use, however, and which
ones they value and like. Documents have structure and context, and they
exclude enough information so that what remains is digestible. Focusing on
what documents an organization needs to manage often leads to a much more
fruitful discussion than looking more broadly at information requirements.
One of the reasons Xerox calls itself "The Document Company," in fact, is
that top management believes documents will become a much more impor-
tant information unit in the future.

A company's existing documents don't always have the right format,
however. Packaging information became a major issue at NYNEX, the region-
al telecommunications firm, where the Information Resource Center (IRC)
produced a thirty-to forty-page daily report called Telecommunications Alert.
This print document reproduced news stories of perceived relevance to the
firm. The Alert drew on a vast resource base and was widely distributed
throughout NYNEX's New York headquarters. But after an extensive review
of the IRC's operations, outside consultants found users didn't care much
about this ostensibly useful document.

While the user group as a whole voiced interest in receiving articles on a wide
range of topics, their actual behavior suggested otherwise. Most wanted their news
in more individually targeted units, rather than an aggregate product for everyone.
What they were actually doing, it turned out, was ripping out the one or two stories
that piqued their interest or related to their area and discarding the rest. Even for
those executives whose interests covered an exceptionally broad range, the vol-
ume of stories was overwhelming. They were simply unable to read or absorb
more than a fraction of the Alert's information, because they didn't have the time
or ability to place such a wealth of material in any sensible context.

In this case, the company's emphasis on scanning information wasn't pay-
ing off. Unlike the librarians at Toshiba, who apparently do quite a bit of con-
densing, enhancing, and contextualizing of the stories they disseminate widely,
NYNEX's information support staff weren't taking enough of an editorial role
to make such an expensive system useful. As a result, the IRC's managers
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decided to change the news delivery function. NYNEX now has an editorial
staff that adds value to external information, and the stories are sent individu-
ally (via e-mail) to the subscribers who request them by topic. Perhaps the
greatest test of this service will be whether it survives NYNEX's planned
merger with Bell Atlantic.

Meanwhile, at Dean Witter, efficient and effective document access is a
critical for the company; like most brokerage and banking firms, its profes-
sionals make heavy and repeated use of documents obtained from an internal
central library. Up until 1992, however, the documents were managed indi-
vidually, and mere was no means of on-line access.

To remedy the situation, the company's senior administrative executive
chartered a team of systems, library, and administration officials to create a
new system. The team started by identifying certain "core documents" that
had to be easily accessible. Like good information ecologists, they also deter-
mined what tools were necessary to index and store information, what addi-
tional resources would be required, and what political barriers would have to
be overcome. In 1993 the firm had a CD-ROM "perfect information platter"—
a collection of all core documents— made, which is updated monthly and kept
on a local area network server. Dean Witter was able to substantially reduce its
library staff while greatly increasing broker satisfaction.

Step 3: Distributing Information

As the discussion of information capture indicates, distribution is the next nec-
essary step in the process, one that's very much connected with how informa-
tion is packaged. Every company is replete with information that could be
invaluable to the firm's managers. But few, if any, of the people who need it
know where it is or how to get it. The information often isn't in one place,
but in diverse locations throughout the company, some as obvious as the
shelves of the corporate library, others as obscure as the anecdotal memory
of a bashful employee.

The distribution step involves connecting managers and employees with
the information they need. If other steps in the process are working, then dis-
tribution is more effective: defining an organization's information require-
ments helps increase awareness of what information is available; the right
format makes it easier to distribute. Other components of information ecology
also affect distribution, to wit:

• an effective information architecture guides information seekers to what
they need;
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• certain types of political structures—like federalism—make distribu-
tion across functions and units more feasible;

• a firm's technology investment directly affects distribution.

Perhaps the most high-level, general decision managers need to make is
what distribution strategy to employ. Will information be pushed to or pulled
by its users? A push strategy is typical; some central provider decides what
information is to be distributed to whom, "pushing" it out to their desktop—
sometimes electronically, more frequently on paper. The best argument for
this strategy is that people don't know what they don't know.

A pull strategy, on the other hand, assumes users are the best judges of
what they need, and also that information is best distributed at the time of
actual need. In order to pull the right information, users must be motivated to
seek and retrieve it; they can't be passive receivers of information someone
else deems important. Corporate libraries are generally unsuccessful exam-
ples of a pull strategy—so much to read, so little time—but new technologies
like the World Wide Web, which allow easy document storage and retrieval
on individual desktops, have made pulling information more feasible.

Hewlett-Packard, for instance, has explicitly adopted a pull strategy for
information distribution.16 The company's corporate information systems
group has developed an electronic document management system that incor-
porates such information as the corporate personnel directory, policy manu-
als, and competitive intelligence information. The information is
downloaded to local servers every night. The corporate librarians at HP have
assisted in indexing the information. Document usage is also measured by
librarians and the departments that "own" the documents in order to deter-
mine how long to keep them in the repository. An initiative is underway to
convert the system to a World Wide Web-based approach, because the Web
is not only easier to use but also corresponds to how HP personnel already
access external information.

Of course, many firms adopt combinations of push-and-pull distribution.
They push some information on users, and allow other types to be pulled. The
most logical information to push out is maps and guides to information that
allow other sources to be identified and pulled. This lets people find out what
they don't know; then they can pursue only the information in which they're
particularly interested.

Defining the distribution step of the information management process can
also help clarify which of many information media is most appropriate. Over
the past several years I've asked management and executive groups in infor-
mal meetings whether they get their critical information from computer sys-
tems. Rarely do they say yes—even IS executives. In fact, a survey of



 

Information Management Processes • 149

corporate managers found that CIOs were the least likely to get the informa-
tion they really needed from a computer.17

Information professionals often describe computer distribution of infor-
mation as the most timely. Certainly, once it's entered into a computer, infor-
mation can move across networks at a rapid clip. And computers distribute
certain types of information extremely well, including information that is
highly structured, updated frequently, needs to be sent to multiple sites at
once, distributed to far-flung geographic locations, or kept in an electronic
repository for pull by users. However, getting information on the computer in
the first place is the real issue. McKinnon and Bruns, in their study of infor-
mation use at manufacturing firms, found that managers often don't rely heav-
ily on computerized information because it's relatively slow to portray
performance results. If a manager wants to find out, for example, what hap-
pened on the third shift, he'll usually call or seek out the shift supervisor
rather than checking the computer.

Like so many aspects of information ecology, the best distribution sys-
tems for information are often hybrids of people, documents, and computers.
McKinsey's Rapid Response Network is an excellent hybrid model. One of
the company's consulting practices helps clients with issues of organizational
structure, change, and effectiveness. The leaders of this practice decided that a
key aspect of its success involved distribution of information and knowledge
from McKinsey's previous engagements and from external sources. These
managers created the Rapid Response Network (RRN), which was set up in
1991. (I participated in this practice while working at McKinsey, but left
shortly before the Network was created.)

The RRN consists of a small core group of consultants and librarians; a
network of consultants willing to offer advice remotely; and a computer data-
base of practice documents and other useful information. Consultants seeking
organizationally oriented information call the RRN's core group, which then
takes the request, interprets it, and puts the resulting information into the right
format. Documents are sent either electronically or by courier to the requester,
who may also be referred to an on-call consultant for further discussion. McK-
insey's Rapid Response Network is committed to responding to any request
for information within one day. The RRN also works to identify its "key doc-
uments" so as to cut down on the volume of information maintained. This
very successful approach to electronic distribution would not succeed if either
its human or its technological elements were missing.

The Electric Power Research Institute (EPRI), a California-based research
center funded by electric utility companies around the US, has implemented
another successful distribution system. EPRI's work was of little value to its
sponsors when those sponsors couldn't easily access it. To address this prob-
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lem, EPRI managers decided to build EPRINet, an electronic repository and
dissemination system. The network is now used heavily by sponsors in search-
ing for and retrieving documents.

EPRFs situation also points to the other key distribution issue: to whom
information should be distributed. Many managers assume that the most
important direction of information dissemination is always up—to senior man-
agers. Yet senior managers may not be able to act on specific information, and
the person who really needs those numbers or that competitive intelligence
may be much lower in the organizational hierarchy. Many firms are discover-
ing that their "executive information systems" should really be called "every-
one's information system."

This is particularly true for information about the performance of busi-
ness processes. In a study of the management of business process informa-
tion, Mike Beers and I found that even firms that lead in process quality and
management sometimes distribute information to the wrong place.18 Within
the IBM field service organization, for instance, managers have long had a
process orientation and paid attention to measurement. Initially, however, sup-
port staff aggregated information and reported trends only to senior manage-
ment. While field service managers found the information valuable, they
weren't the ones who could act on it directly by resolving process difficulties,
such as service calls that didn't solve the customer's problem. Not until hand-
held computers used by service technicians were programmed to require
greater levels of detail on process performance and problems—and the infor-
mation was redirected back to the service front line—did these reports really
improve service performance.

At the Ritz-Carlton hotels (a firm that, like IBM, has won the Baldrige
Quality Award), daily performance information on 720 processes is collected
centrally, but is quickly disseminated out to the workers and process managers
who can act on the information. The information is also used for performance
evaluation of individual workers. At Ritz-Carlton and in most of the other
firms Mike Beers and I studied, top executives decided that process managers
only needed aggregated performance information.

At AT&T Universal Card, another Baldrige winner, each of 123 process
performance measures are collected and analyzed daily, at the individual and
organizational level. While this is a large number of measures, most of them
are collected not for purposes of aggregation at headquarters, but for use and
analysis by those who perform the daily work processes of the company. All
of the process performance information is available on-line through a system
called U-KNOW. All Universal Card employees can determine how their
teams are doing on daily process performance by pressing a few keys on any
workstation in the company.
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In general, organizations have a variety of stakeholders to whom infor-
mation needs to be distributed: investors, regulators, customers, and members
of the communities in which they are located. This has always been true for
companies, but new situations and technologies now require new decisions
about how much to communicate. Many firms, for example, are currently
wrestling with the issue of how much information to disclose to investors,
investment analysts, and the press. Some recent research and policy has sug-
gested that both companies and investors would be better served by the dis-
closure of more information, particularly nonfinancial information.19

Indeed, organizational learning occurs not only through capturing infor-
mation, but from distributing it to others. At venues in which information is
exchanged, it's usually necessary to give information to get it. Many firms are
concerned about giving away information, but companies that hold back may
also not receive much information in return.20

Step 4: Using Information

The information management policies of many organizations are reminiscent
of our approach to disease. We spend enormous resources to develop new,
high-tech medications, yet patients frequently don't take or complete their pre-
scriptions. Like medicine that is never taken, information is no good until and
unless it's used. The use of information is clearly the final step of any infor-
mation management process; but even researchers and managers with a
process orientation have largely ignored it.

Market research is the only exception. The Marketing Science Institute,
an association of researchers and practitioners, has put "improving the utiliza-
tion of marketing information" at the top of its list of "10 research priorities
for the 1990s."21 Academic researchers have focused on the development of
measures for information use; the different perspectives of information cre-
ators and users; and how information is used in specific research projects.22

They've also looked at the use of research in social and political policy,
though politically oriented managers don't seem especially concerned with
their findings.23 Ironically, this research itself is difficult to use, since the
researchers' books and papers are academic in style, and loaded with difficult
jargon—not the first time potentially innovative ideas generated by academics
have failed to reach a larger audience.

At one level, information use is highly idiosyncratic; whether an individ-
ual worker seeks out, absorbs, and digests information before making a deci-
sion often falls into the shadowly realm of the human mind. I've already
suggested some of the complex psychological and cultural issues at play here
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in Chapter 6. Still, a process orientation can help ground these messy factors
in specific initiatives. There are several pragmatic ways Step 4 of the infor-
mation management process can be improved: through measurement; sym-
bolic actions; the right institutional contexts; and the incorporation of
information usage into performance evaluations.

One key approach is to garner support —preferably of a contractual
nature—before actually doing any information gathering or provision. This
helps both in legitimizing the work ("Gee, if Strategy is paying for your ser-
vices, you must be onto something"), and in ensuring that the customer truly
wants and plans to use the information. At Bell Atlantic, users can "buy"
information services from the firm's Strategic Planning Department or seek
an outside vendor. Prior to the start of each fiscal year, the person in charge of
Bell Atlantic's Strategic Planning canvasses various departments and units
and signs them up—or not; sometimes outside vendors win the bid. But even
when the work goes outside, the annual discussions are far from wasted; they
have helped Strategic Planning to learn what kind of information is desired,
and users to formulate their own requirements.

Measurement

While it's difficult to assess individual information use it's relatively
straightforward to measure use—or at least intentional access—from the
provider's standpoint. Good librarians have always measured information
requests, and good information systems managers have long measured the
number and computing power of the machines they support. For electroni-
cally based information, it's frequently possible to measure "hits" or access-
es on a database or document repository. McKinsey, Coopers & Lybrand,
Sequent Computer, and Hewlett-Packard all monitor information and knowl-
edge use in this fashion.

When top managers know how frequently a company's stored informa-
tion is being used, they can do the equivalent of what television network exec-
utives do when they assess Nielsen viewership ratings. Material that's not
frequently accessed can be dropped or modified. Popular material can be ana-
lyzed to determine why it's so heavily used. Of course, popularity isn't the
only criterion for distributing information; few people find corporate policy
manuals thrilling bedtime reading, but most still want access to them on-line.

Information managers may also want to know who exactly is accessing
material; senior executives or highly paid knowledge workers often make a
disproportionally large number of hits. However, the "who" of database access
is difficult to determine technically and may also involve ethical issues; in
these cases, voluntary surveys may be the only recourse.
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Symbolic Actions

Symbols shape behavior in any organization, and they can be used effectively
to stimulate greater use of information. Symbols cover everything from exec-
utive example to rewards and prizes to mission statements and high-level pro-
nouncements about values.

At Texas Instruments, for example, top managers set out to inculcate bet-
ter usage of "best practices" information across business units. In order to
stimulate such behaviors, the company held a "Share Fair" at which the objec-
tive of information and knowledge sharing was evangelized. There was also
an award ceremony involving an important symbol: the "Not Invented Here,
But I Did It Anyway" award, given to both the provider and the user of a good
idea. In this case, the winners shared an idea about semiconductor fabrication
across two divisions. A senior vice president spoke at the meeting and pre-
sented the awards.

The Right Institutional Context

Regular management meetings provide the most common context for infor-
mation use. Every firm uses financial information systematically—or at least
every successful firm does—because these bottom-line figures are discussed at
each meeting of the board of directors. Adding other types of information to
the board's agenda is a powerful way to emphasize its importance. At General
Motors, for instance, Chairman John Smale found on his taking the job that
only financial information was presented to the board of directors on a regular
basis. He added regular reports on vehicle quality, health and safety data, mar-
ket share by segment, production by plant, profit by car line, and return rates
on GM investments to the board's agenda.24 Although it's difficult to prove,
I'd hazard a guess that better information use has had something to do with
GM's revival over the past several years.

Other firms have emphasized specific types of information use in regular
internal meetings. American Airlines senior managers convene every Mon-
day morning to discuss the past week's operations and service. Dell Comput-
er's top executives meet on Friday afternoons to go over how information is
used in customer service. As a result, both of these companies lead their
industries on the items monitored.

Performance Evaluation

Information use can be further institutionalized through performance evalua-
tion and personnel-oriented rewards and punishments. At Asea Brown Boveri,
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for example, managers are evaluated not only on the outcomes of their deci-
sions, but also on the information and decision processes they used to make
them. At the British oil company BP, the Information Strategy Group gives
an annual award for the most innovative and valuable use of information
and/or information technology, The award is presented by a firm director and
is well publicized by internal newsletters.

I've already discussed rewards and punishments in the context of infor-
mation behavior and culture. Yet information usage can also be measured and
improved like other processes. This essential step has been neglected in the
past, but I believe it's better to make good use of a poor information environ-
ment than poor use of a good one. Ultimately, the entire information manage-
ment process is only as good as its information use.

Improving the Information Management Process

Over the past decade, literally hundreds of firms have attempted to improve
their processes. First using total quality and continuous improvement
approaches, then more radical, reengineering-oriented methods, a wide variety
of processes has been addressed. However, information and knowledge-ori-
ented processes have seldom been the focus of rigorous improvement pro-
grams. This is true, I believe, for two reasons. First of all, most managers
simply aren't aware of the importance of these activities—even if information
and knowledge work is at the core of key revenue-generating activities like
R&D and Marketing. Second, these activities are hard to address in process
terms, because their practitioners are typically autonomous, independent
knowledge workers.

To try to find out more about this phenomenon, I and two colleagues of
mine, Sirkka Jarvenpaa of the University of Texas and Mike Beers at Ernst &
Young, studied thirty efforts to improve knowledge and information work
processes.25 These ranged from publishing processes to capital investment
decision-making to fund-raising work at a university. We came to several con-
clusions about how to improve this type of work:

• Top-down reengineering approaches don't work well in knowledge and
information professional settings. They don't involve enough worker
participation, and they seek to deliver radical, measureable improve-
ments in processes that are difficult to quantify.

• The old approach to knowledge and information work, which might be
summarized as "hire smart people and leave them alone," is also unlike-
ly to deliver desired improvements in coordination and productivity.
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• A participative approach to information and knowledge work processes
that emphasizes outcomes, not detailed work steps—along with external
factors like common physical location and working in teams—will
probably deliver the best results.

In other words, to improve information processes, we should adopt
approaches that are ecological. We should emphasize constant improvement
over time, the key roles played by people, and the use of multiple interrelated
factors. I'd even argue that "process ecology" is a potentially valuable con-
cept, but that's a story for another book. In this one, I'll now leave the world
of processes to focus on how information architecture, if carried out from a
new ecological perspective—one that may make traditional IT professionals
uncomfortable—can be a powerful tool to improve information use.

Assessment Survey for Information Management Processes
The greater the level of agreement with the statements below, the better an
organization manages its information processes.

My organization has created a generic model for the information
management process that it hopes to implement.

Information management process steps—such as determining informa-
tion requirements, capturing, distribution, and use-—have been assessed
in a systematic manner and improvements undertaken.

We can measure the performance of key information management
processes.

Specific information-intensive processes—such as market research, prod-
uct configuration, and customer management—have been improved or
reengineered.

Key information users have played a role in designing how information
processes should function.



 
Information Architecture

If you carefully listen to most data processing managers or
ClOs talk, what you'll most likely hear is how well their high-
tech networks handle data. It's a bit like hearing high-tech
architects brag about their houses; they're so enthusiastic
about the designs, they forget that families will have to live
in them.

Michael Schrage, The Wall Street Journal

Throughout this book, I've hammered away at traditional approaches to infor-
mation management—the techno-utopian view that all human needs can be
"engineered," structured to fit into a computer, designed via an architectural
blueprint. In the above quote, Michael Schrage, who is both a journalist and
an MIT researcher, describes, in a nutshell, how overemphasizing technolo-
gy design often ignores the real human issues of information use.

Yet information architecture has its place, especially if this component of
the information environment is considered just that—one of several other inter-
related components. Information architecture, in the broadest sense, is simply a
set of aids that match information needs with information resources. A well-
implemented architectural design structures information in an organization
through specific formats, categories, and relationships. Information architecture
often links information behavior, processes, and support staff to other aspects of a
firm such as business processes, organizational structure, and physical location.
From the perspective of information ecology, architecture includes not only engi-
neered models but also maps, directories, and standards. These aids may be auto-
mated, document-based, or in the mind of a single expert.

One of the best reasons to think architecturally is that information is broad-
ly dispersed throughout organizations. It arrives at a firm from many sources, is
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used in a variety of places, and then gets stored in a variety of media and for-
mats. Not surprisingly, workers often have a hard time accessing information
that already exists somewhere within the organization. One survey estimated
that managers spend seventeen percent of their time (six weeks a year) search-
ing for information.1 If access is so difficult, it's no wonder companies waste
millions of dollars duplicating information that already exists.

The answer, of course, is not just to reduce the number of information
sources; sometimes information is only valuable if it can be assembled from
diverse sources and locations. At an international airline, for example, a mar-
keting analyst picked out a dissatisfied customer at random in an effort to
identify customer service problems. This (former) customer became disen-
chanted with the airline, but managers only "got it" after sifting through infor-
mation sources in a variety of formats: flight departure records, official
complaint records, lost luggage reports, and correspondence with the airline
CEO. By considering these diverse information sources, the analyst was able
to report that this customer would have had a very high "lifetime value" for
the airline if he hadn't become so unhappy with service. Not only did the air-
line's architecture of customer information become apparent from this effort,
its confusion indicated a real place for improvement.

Any information provider can improve the value he or she adds to informa-
tion by making it more accessible. Information architecture, by guiding a user to
information's location, greatly increases the likelihood of successful use. And
information already obtained can be more easily reused. When users know what
information is available, they're less likely to purchase, obtain, or create the same
information again—which, of course, also decreases the costs of acquisition and
storage. While few firms have ever calculated their costs in creating or purchasing
information, large organizations often have problems with redundant information.

At one fast food firm, managers realized they definitely needed an archi-
tecture of market information. Ostensibly, the company seemed to be putting
the right emphasis on information. Its group of forty market researchers prid-
ed themselves on being able to answer almost any question anyone in the
company might ask on a market, product, competitor, or store location; when
these researchers were busy, questions were passed onto the firm's advertising
agency. Each year, researchers answered more than 4,700 questions. However,
research results weren't stored or saved, except in individual files. If the same
question was asked of a different researcher, a new search would be under-
taken. The total absence of infonnation architecture in this environment made
for a very inefficient, highly redundant set of information processes.

In this chapter, I'll discuss the best ways to approach architecture from an
ecological perspective. In particular, I'll detail how IBM and American Express
have developed successful information maps, and Teltech has created a structure
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for categorizing expert information. To my knowledge, such innovative efforts
are much broader than any ever described. That's because these companies have
primarily emphasized changing information behavior, not creating "elegant" data
categories, models for the future, or high-powered computer systems.

Is this more than you bargained for with information architecture? Some
organizations may find my recommendations a bit extreme, especially those
ruled by traditional IT advocates. But if you only want to manage computer-
ized data, then you're not addressing most of the information needed by your
organization. If you only intend to create models of the future, then you'll
provide users with no guide to the current information environment. If you
don't expect that your architecture will change how employees use and man-
age information, why bother with it?

Why Most Architecture Won't Change Behavior

First, the bad news. Despite the potential of information architecture, it has a
checkered past in real organizations. For decades, most architectures have only
dealt with computer-based information; their primary purpose hasn't been to
create better information access but to serve as the design specifications for
computer systems and databases featuring non redundant central storage of
data. As a result, they often seem highly abstract and detailed, which means
few users can understand them.

Information architecture, as traditionally conceived, represents the worst
of "top-down" management; it often assumes that some authority within an
organization has the right to design and implement an information environ-
ment in his or her own image. Yet ironically, many information architectures
are never completed or take too long to implement. As a director of informa-
tion management at Xerox told me:

We tried information architecture for twenty-five years, but we got nowhere.
We always thought we were doing it incorrectly, until we finally realized
that it was the wrong approach. The initiatives were driven by IM rather
than by senior business managers; they were always abandoned in favor of
specific systems development projects—the new order processing or billing
system—that yielded more obvious benefits. And when we used the infor-
mation architecture-oriented approach in a business process reengineering
context, the high levels of detail distracted managers from the real process
change issues in the business.

For all these reasons, information architecture to date has rarely led to
change in anyone's behavior—and, ultimately, behavior change has to be the
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real objective of any information-management initiative, be it installation of a
new computer system or a new sales technique. Most managers want every-
one who uses information in a business to do the following:

• use common terms to describe particular information elements;
• acquire information for decision-making or further analysis from

approved reference sources, rather than creating new sources or using
outdated or unofficial sources;

• employ defined processes to create or use particular information;
• adhere to certain information norms for access and sharing.

To be sure, systems personnel may handle information in more technical-
ly oriented ways, and traditional information architectures may "speak" to
them. But while it may be useful for information users to understand the
behaviors expected of information systems creators (and vice versa), any
information architecture should clearly delineate the behaviors expected of
the two groups; each has only limited interest in the other's actions. In fact, in
many cases it may be desirable to create separate versions of the architecture
for technical and nontechnical groups.

In general, information architects must determine what types of behav-
iors they hope to elicit from what specific group or workers. Individual firms
will have different change objectives, depending on their strategies for the
business and for managing information. But as I've already discussed in
Chapter 6, there are three basic reasons why most architectures fail to affect
anyone's behavior: (1) information architects rarely consider behavior change
to be the main objective; (2) the content is incomprehensible to most users;
and (3) the process of developing information architectures inhibits change.

At best, the goal of traditional information architectures may be to increase
employee awareness of how much redundant, overlapping data costs. For
example, one railroad firm justified their high-level architecture for computer-
ized information in this way. Yet awareness in itself doesn't necessarily change
anything, a lesson the railroad firm learned the hard way. Despite the archi-
tecture, information users continued to create their own information categories
and repositories. One marketing manager said, "I've heard about the informa-
tion architecture, but it's for IS to help them manage their own business."

The true objectives of most architectures are achievement of technical
efficiency through avoidance of replicated data, or the specification of an
applications architecture, that is, given the information we say we need, what
applications systems should we develop to provide the information? But even
these objectives mean systems developers will have to change their own
behavior—starting up new projects, abandoning others, and building systems
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that provide the information elements specified in the architecture—although
most information managers never make such expectations explicit. In any
case, these technical objectives are usually meaningless to users.

Then there's the content issue. Traditional information architectures are
generally incomprehensible not only to nontechnicians but also to technicians
who didn't create them. From IBM's Business Systems Planning on up to
information engineering, architectures have featured complex and voluminous
flow diagrams and matrices. No business manager could or should be expect-
ed to make sense of such detail. Data-flow diagrams for complex systems
often resemble circuit diagrams for microprocessors. Even the names of infor-
mation architecture tools are either far too abstract (entity-relationship models)
or downright unappealing (CRUD matrices).

As my former Ernst & Young colleague Jim McGee has noted,2 informa-
tion architectures of the past have allowed for few client-oriented discussions
and negotiations about information requirements. In architecture for buildings,
clients and architects often have their most meaningful dialogues about the
sketch, which comes much closer than blueprints to communicating how the
new structure will look. In information engineering, there are only blueprints.

One client-oriented tool is the use of "principles" to define information
architecture, which I describe in Chapter 4 on information strategy.3 Princi-
ples can be an effective bridge between strategy and architecture, and have
been widely employed with some effectiveness. The best versions of princi-
ples-oriented architectures often reflect how organizational and individual
behavior must change. If the architecture calls for common information, prin-
ciples should clearly specify what part of the business requires the same infor-
mation, which information will be common, who will oversee keeping it that
way, and why commonality is necessary in the first place—all in understand-
able language.

But information architectures that stop with principles won't address the
models, standards, and existing information inventory needed to manage an
organization's information fully. For one thing, architectures rarely include
motivational content for encouraging behavior that is consistent with the
architecture. They could incorporate rewards or incentives—or controls or
enforcement—but almost never do. Some architectures imply incentives, such
as the promise of timeliness, integrity, or accuracy if information is used in a
specified way; yet leaving users to guess the implications of such a system
will lead to frustration more than anything else, not to mention all sorts of
missed opportunities.

Finally, consider the inadequate process for developing most information
architectures. Too often, architectures are created by a small cadre of the infor-
mation elite. Some architectural efforts involve interviewing managers to elic-
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it their information needs, but a one-hour interview doesn't constitute suffi-
cient participation or inclusion of all key stakeholders in the process. What's
more, the managers who are interviewed may not know their own informa-
tion requirements; the analysts or assistants who supply them with information
may be much better sources.

Many senior executives are unaware that an information architecture even
exists or is being created in their company; when they are aware of it, they don't
see it as critical to accomplishing their own objectives. If senior managers aren't
attuned to information architectures, it's unlikely they'll support incentives for
behavior that complies with the architecture. Furthermore, if executives don't
send out signals that the information architecture is important to them and to the
organization, few politically sensitive employees will be motivated to change.

Given architecture's potential—or at least its prevalence in most IT
shops—you'd think senior managers would care about where all those IT dol-
lars go. Yet most executives don't understand the business consequences if an
organization lacks an information architecture or has a poor one in place—or
what problems can be resolved by an effective one. The technical explana-
tions of most systems designers—data redundancy, sloppy applications archi-
tectures, minor problems with data integrity or accuracy—don't constitute a
compelling case for senior managers. They might view their inability to pre-
dict quarterly financial results accurately for the investment community as
more pressing. However, rarely do information architects incorporate actual
or potential business problems into their designs.

As with so many computer-oriented approaches to information use, archi-
tecture will get nowhere without a consideration of human behavior and moti-
vation. This may sound obvious, but information architects need to
communicate with those whose behavior is to change frequently, continually,
even after a new architecture has been introduced. When they're developing
the architecture, they should also identify key personnel "change roles,"
including target users, initial and sustaining sponsors, and other managers who
can help implement the necessary changes.

An ecological approach to information architecture calls for good mea-
sures of desired behavior; that's the only way to tell if a given architectural
blueprint really reflects how people use information, or successfully maps a
new way to do something. Any new architecture has to make appropriate
rewards and controls explicit; also, some type of enforcement arm for admin-
istering both must be in place.

Of course, all architectures are not created equal. I'll spend the rest of this
chapter discussing various forms of information architecture—from tradition-
al information engineering models to more innovative information mapping—
along with guidelines for their effective use.
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Information Engineering

Because information engineering has so dominated information architecture
in the past, let me address first—and quickly dispense with—this particular
form. In Chapter 2,1 made clear why a machine-engineering approach, espe-
cially one coupled with a managerial desire for control, can be so ill-fated.
But despite all its problems, information engineering does have some value.
It's particularly well-suited to the specification of databases—the primary pur-
pose for which it was designed—-and when done in moderation and with con-
cern for human use, it can be highly beneficial.

The heart of this sort of architecture is the so-called "affinity matix"
which is a chart consisting of the data entities required by the organization
along one dimension and the processes or activities that make use of the data
along the other.4 The cells of the matrix are often used to note whether the
activity creates, reads, updates, or deletes the data, leading to the charming
term "CRUD matrix." In addition, information engineering often includes
modeling of sources, uses, and flows of information entities through an orga-
nization or process. As such, it's highly reductionistic, seeking to reduce infor-
mation to its atomic components—usually data elements and small business
processes or activities. Information engineers almost never attempt to model
information that can't easily be put on computers.

Needless to say, there are many pitfalls here to avoid. Attempting to
model an entire enterprise is perhaps the most misguided goal of a machine-
engineering approach. In fact, this goal was once so pervasive that information
engineering was synonymous with the term "enterprise modeling." But unless
you're modeling a very small enterprise, describing all the information used
by all the processes in an organization will take a very long time—several
years in many cases. Even if you're lucky enough to work for top managers
that will grant you this much time to tinker without demonstrating economic
benefit, your organization will undoubtedly have changed substantially by the
time your model is completed. In other words, you will have modeled an
organization that no longer exists.

It makes much more sense to model either a particular class of informa-
tion (and the processes that make use of it), or a small part of the entire orga-
nization—ideally a somewhat self-contained part. At American Airlines, for
example, information engineers modeled particular processes like airplane
maintenance and spare parts management. They also modeled relatively small
businesses, such as the Sabre Travel Information Network, which distributes
computers and reservation systems to travel agencies.

Partisans of information engineering may object to cutting up the enter-
prise in this manner, arguing that the whole point is to identify subject-area
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databases that can be shared across multiple applications. "Clusters" of cells in
entity-relationship models signify, they claim, that a database needs to be built
with those particular information entities. Some modelers act as if clustering
happens naturally—or supernaturally, through the equivalent of a Ouija
board—-but obviously it's a function of ordering items in rows and columns.
Most modelers already have a sense of what databases need to be constructed;
they work backward to shape entity-relationship models that fit their preor-
dained conclusions, rather than waiting for clusters to emerge out of the mys-
terious ether of the organization.

The quality of an information model, then, is closely associated with its
brevity. The model itself should fit on one or at most two pages (with twelve-
point type or larger). Otherwise, nontechnical managers will get lost in the
details. And the terminology should mirror that used by businesspeople in
talking about their business. Data modelers often adopt abstract or foreign
terms (for example, "PRODJD" to mean product name) in order to specify
each information entity. Avoid such technical jargon at all costs. A number of
participants in architectural efforts have told me they were unable to recog-
nize information and processes they use every day in their work.

Last but not least, the behavioral objective of an information engineering
exercise should be clearly stated, both by all those participating in the sys-
tem's development and within the architecture document itself. At American
Airlines, for instance, managers in a business unit wanted to identify the
nature and extent of information redundancies and overlaps. Information engi-
neers created a one-page model in which they hoped such redundancies would
be addressed in meetings reviewing the unit's information systems; they
hoped one manager would turn to another and say, "You do a demand fore-
cast? So do I; let's cooperate on it." Because there were no impediments to
such understanding at American, the desired behaviors did occur.

Information Mapping

From an ecological perspective, identifying what information is available
today and where it can be found is a much better use of architectural design
than attempting to model the future. Information mapping is a guide to the
present information environment. It may describe not only the location of
information, but also who is responsible for it, what it is used for, who is enti-
tled to it, and how accessible it is.5 The most obvious benefit of mapping is
that it can improve access to information. If a map can tell me, for example,
where to find information about product performance under conditions of
extreme cold, I'm much more likely to find and use it.
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Mapping can also illustrate shortages and redundancies. In some areas of
an organization there may be too little information; in others, the same infor-
mation may exist in multiple locations, creating opportunities for efficiencies
in purchasing and maintaining the information. Maps can help managers
assess how adequate the existing information base is for meeting current and
future needs. And they can enhance information quality by identifying key
information attributes—for example, the source, age, storage medium, and
accessibility. Finally, mapping can improve information behavior and culture.
Constructing a map tells the organization that information is a significant
resource meant to be shared. If done properly, this gives some credit to those
who "own" or maintain the information. And just listing information sources
probably increases communication.6

Even if the benefits of information mapping seem clear, however, it hasn't
been a popular activity in the past. Most of the substantial mapping efforts
have occurred at the national government level; for example, a substantial
information map was created at the US Department of State.7 Several federal
agencies in Canada have also mapped their information. As for large private
sector organizations, IBM, American Express, and Hewlett-Packard have led
the way in initiating or completing information maps.

The simplest map is a listing or directory of information resources. This
listing can be automated or paper-based; it is a collection of "information
about information." Perhaps the best example of this type of map is IBM's
Guide to Market Information, which I'll describe below.

Information listings are most useful when they contain a wide variety of
information types. Neil Burk and Woody Horton, the creators of the informa-
tion mapping concept, suggest that information maps should incorporate
"sources, services, and systems" (see Figure 9-1 for a simplified version of
such categories). This figure illustrates that the term "map" need not be inter-
preted literally. The idea is to give information users some clues as to the
whereabouts of information. If the above chart of "sources, services, and sys-
tems" by location is applicable, it doesn't have to include geographic coordi-
nates.

A Guide to Information at IBM

Now let's look at how IBM's Guide to Market Information came to be.9 In
1991, the company began to identify and improve broad, cross-functional
business processes. One of the original processes identified in this initiative
was "Market Information Capture"—actually, both the capture and distribu-
tion of market-oriented information. As a result, IBM formed a group—the
Market Information Capture team—to take on this responsibility, create a
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Figure 9-1. Information Resource Types in a Map
Source: InfoMap, F. W. Horton, C. Burk, 1988

directory for information, and promote and support a council to help estab-
lish information requirements.

The first task of the team was to define the market information capture
process itself. The team identified three necessary steps, the first being "base
lining," which meant increasing awareness of what information was available
within IBM. The second was to ensure that the collected information was
indeed the right information—the information requirements step that's so cru-
cial for any information management process. The third step was to define the
roles and responsibilities of internal customers and suppliers of market infor-
mation, which basically involved improving the' support staff structure. All
three steps continue to be essential aspects of market information capture at
IBM today.

Several problems prompted the company to address market information
capture in the first place. One was redundant information. In a typical sce-
nario, a hardware development group within IBM would hire an outside con-
sultant to report on computer needs of customers. Then another IBM group,
perhaps in software development, would hire a different consultant to get the
same or similar information. Such information often wasn't shared, at least in
part because employees didn't know that it already existed within the compa-
ny. Another problem involved the purchase of external information that was
never really used. Research departments would spend funds allocated in the

Locate Resources in Terms of Users, Suppliers, and Managers
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budget for information that didn't have a specific purpose but that managers
assumed somebody might want. In many cases, however, no one had ever
asked for that kind of information.

There was a widespread perception within IBM that "we don't have
enough information." But the market information capture team found that the
amount of information wasn't the problem. Rather, there was probably too
much information: collected but unneeded—or collected and needed but not
used, because its existence or location were unknown.

Therefore, to respond to the question "What information is available with-
in IBM?" the team created the Guide to Market Information, a proprietary "cat-
alog of catalogs." The Guide lists available marketing information, a
nontechnical description of the information, the person or organization respon-
sible for the information, how to contact that person or organization, and
whether the information was created within IBM or bought from an outside
supplier. The types of information listed are proprietary research, internally
developed databases, internal electronic bulletin boards, libraries, and external
databases and reports that IBM frequently uses. The Guide serves the following
purposes:

• It increases awareness of what information is available and who is
knowledgeable about information.

• It promotes sharing of information and synergy across the organization.
• It helps pinpoint what new information is needed.

In 1991, over 1,600 first-edition copies of the Guide were printed and dis-
tributed within IBM. By 1992, the company printed 5,000 copies of the sec-
ond edition, which is 470 pages long, to meet increased demand. Both editions
were priced at cost and sold out. In its 1993 third edition, the Guide became
available on workstations and in hard copy. Its popularity reflects the obvious
need for an information directory within IBM.

The Guide lists specific IBM contacts (person, department, or help desk)
and the electronic address for that contact, in addition to the description and
listing of the information source. IBM employees who find a desired piece of
information in the Guide can then call a person who is knowledgeable about
the information. The listed IBM contacts add value to the information. They
help the requester of the information determine whether it's appropriate or not
prior to acquisition. Also, these contacts act as an informal network of refer-
ences to other sources and people that may have pertinent information.

Even so, in compiling information for the Guide, the marketing informa-
tion capture team found that employees who had information sometimes were
reluctant to share it. Some originally feared they would be overwhelmed by
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the demands to support the information and wouldn't have time for their real
jobs, since no support structure existed for this purpose. Being listed in the
guide was voluntary; IBM management issued no directive requiring infor-
mation to be listed. Fortunately, collecting contacts for the 1992 edition was
easier than collecting it for the first, since by then IBM employees had begun
to realize the benefits of information sharing. Those listed in the Guide to
Market Information have now started to accept that responsibility as part of
their jobs.

Geographic Maps at American Express

In addition to a listing or directory of information, maps may relate informa-
tion to some other basic dimension, such as geography. The best way to pres-
ent a company's geographical distribution of information is graphically. On
the World Wide Web, for example, there are many hypertext maps in which
clicking on a particular region of the map yields information sources in that
area. At American Express, Myrna Rae Johnston, an information manager,
created a geographical map that pinpoints the company's information pro-
cessing centers. (See Figure 9-1 for a portion of American Express's interna-
tional map.)10

Figure 9-2. American Express Information Map

What is an Information Map?

A Description of the information Resources in an Organization
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Slapping a few labels onto a preexisting map may sound easy; but even
though Johnson was only attempting to map sources of mainframe computer
information, the process was difficult. Her experience at American Express
indicates why even the best of architectural efforts also involve information
politics, behavior, processes, and strategy.

First Johnson had to receive the right facts from the finance, public rela-
tions, corporate secretary, archivist, and human resources departments. Then
organization of the map turned problematic. In her words:

It was an interesting aspect of our international operations that pointed to
the best way of organizing the map. This came to light as I was comparing
legal entities with financial entities, and discovered that in many countries
(Spain, for example), revenue had to be booked from each of the major
products into a separate legal entity. This meant that there were three incor-
porated subsidiaries in Spain (Travelers Cheque, Card, and Travel). The
same was true of many South American countries. The implication was that,
for a map to be consistent and meaningful across the firm, I would have to
extrapolate the business functions of the entities, rather than recording the
business names of the hierarchy. For example, although each country with
an American Express Bank location had a legal subsidiary, branch banks all
reported into the Network Banking business group within a region (North
Asia, South Asia, and so on).

Johnson also faced bureaucratic problems as she prepared her map:

The most nerve-racking part of the project was what I would call the "dis-
approval cycle." Because no one had responsibility for or "owned" the
information, no single executive could approve it. The corporate office
could approve only the corporate headquarters piece, and each of the five
organizations could approve only their part.

Several people got cold feet about the project, including the communica-
tions manager, my own senior executive, our CIO, TRS's lawyers, and even
the formerly helpful vice president in Corporate Communications. Her
thought was that, if we had never done a chart of the company before, then
there must be a good reason for that. The senior executive and CIO were of
the opinion that the project should be seen only by other TRS Technologies
staff, as opposed to the usual distribution to TRS management. This grew out
of a political concern that, because we were only a little piece of the organi-
zation, the effort could be viewed as anything from wanton spending to polit-
ical usurpation. Perhaps most uncomfortable of all were the lawyers, because
they really had no way to verify the type of information presented by the map.

In the face of these reservations, I decided to send the draft directly to
the Office of the Chairman of American Express, and left several electronic
mail messages for the Corporate Secretary. The CEO's office was extremely
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cooperative, thought it was a wonderful idea, and had a list of ideas for how
it could be used within the organization for everything from project plan-
ning to new-hire orientation. As a result, the cold feet warmed up—although
the lawyers still demanded I get all approvals in writing....

Based on my experience in mapping a company as complex as American
Express, I would make the following recommendations to others attempt-
ing similar tasks:

• Get buy-in from the top before you start, so that you can avoid cold feet
later (temporarily ignore the lawyers, unless they're enlightened about
information sharing).

• Determine your audience (what are they going to use the map for, and
how much detail will they need?).

• Review all available bits and pieces of information (legal, financial, busi-
ness, organizational, etc.) before deciding which type of information to
pursue and where to make a cut-off.

• Decide what distribution and format channel you will use, so that the
people you contact can visualize what you're doing and can be "bribed"
by the outcome.

• Track your sources in a hierarchical form; you can use it later with the
corporate lawyers (as in, "where did you get that piece of information"),
for other projects in which you may want a source of higher-level knowl-
edge, and for acknowledgment of cooperation in your mapping project.

• Make sure the software used for your draft is compatible with that of the
graphic artist who will later design it (assuming you are creating a com-
puter-designed product).11

Any budding information ecologist would do well to heed Myrna Rae
Johnson's sage advice. In addition to her guidelines, I suggest some other spe-
cific tactics to keep in mind when mapping information:

Include pointers to people. As I've emphasized over and over again,
the most valuable information in organizations resides within people. There-
fore, maps should include pointers to those who possess information so that
they can elaborate on it, provide context and meaning, and generally make
the information more engaging for the recipient. IBM's Guide to Market Infor-
mation is especially good at providing pointers.

Select a domain to map. In large organizations, all information around
the entire firm can't be mapped in one project; such an objective would likely
fall prey to the same problems encountered in enterprise information engi-
neering. Therefore, information managers should settle on a particular domain
to map, one that is ideally driven by the company's information strategy. The
domain might involve a particular type of information, such as customer,
product, or competitor; a particular business unit, function, project, or process;
even a particular time period or location.
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Drive detail with usage. Obviously, there is a great deal of information
within any organization, and a map's level of detail could quickly become
overwhelming. Don't go into great detail until there's some indication of
demand for that kind of map and its associated information. Information
providers should start with a rudimentary map, circulate it to their users, and
only develop the map further if begged to do so.

Stick with institutional sources. Given that much of the information in
organizations resides within the minds and file cabinets of individuals, man-
agers may be tempted to map individual-level information. However, map-
ping at this level raises many difficult issues of information ownership and
usage rights; who owns, for example, the information brought by an individual
into a company from another company where he or she once worked? Maps
should be restricted to sources, services, and systems at the institutional
level—at least until such difficult issues are resolved. Indeed, Myrna Rae
Johnson's ordeal with the American Express map indicates how sticky even
institutional ownership of information can become.

Plan on frequent revision. The categories, sources, and uses of informa-
tion change frequently; consequently, providers need to keep revising informa-
tion maps if they expect them to be useful. Again, updating should be driven by
usage; there's no reason to update a map that nobody uses. More important,
because a map requires frequent revision, it also needs a stable institutional
home—that is, an owner with the responsibility and resources for maintaining it.

Consider automation—in moderation. Information maps aren't just
about computers and computerized information; but these tools may still be
usefully employed by information architects to create a map. Certainly, a sim-
ple directory of information can be more easily revised and updated if it's in
database form. And as noted above, hypertext-style lists and maps can be very
useful in organizing an information environment. Hewlett-Packard is using
Lotus Notes not only to store an information map but also to deliver requested
information to users.

Other Types of Information Architecture

By pursuing the idea of architecture as an aid to matching information needs
and resources, I hope to show how this traditional IT realm can expand, grow
with the times, and offer more viable options. One key element of architec-
ture that's familiar to IT advocates is the standard. In technology architecture,
standards ensure that dispersed computers and networks can interface and
communicate. In information architecture, standards enable broad access to
information and easy interpretation and use.
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At Xerox, some divisions have created a standard for strategic planning
documents. The company specifies a standard format so that decision-makers
can easily find the information they require. Professional firms have long pro-
duced client documents in standard formats, partly to bring a consistent iden-
tity to the firm, partly to enable reuse. Automobile companies and others who
depend heavily on product design for their success have also created standard
formats for design documents. These initiatives aren't new, as I made clear in
the previous chapter on information processes; yet they're increasingly
becoming the focus of information architects.

The World Wide Web

Indeed, one of the most important standards in information architecture
involves documents. For more than a decade, standards for how documents
are displayed on computers have evolved. The resulting Standard Generalized
Markup Language (SGML) format has allowed different types of computers
to display documents in the same way. A header is a header, a paragraph is a
paragraph, a footnote a footnote.

But a subset of SGML is now beginning to revolutionize information dis-
tribution and display. The use of Hypertext Markup Language (HTML),
which allows display of simple text and graphic information across the Inter-
net, has created the World Wide Web. Parts of documents can be linked to
other related documents anywhere in the world. Since its creation in 1992, the
Web has become the fastest-growing segment of the Internet. Commercial
organizations, nonprofit groups, governments, and individuals proliferate new
Web pages at an estimated rate of one per fifteen seconds.

For information ecologists, the Web is a fascinating development. It illus-
trates how relatively simple standards for information formatting, search, and
entry can blossom into a fantastically complex array of documents. A great
part of the Web's appeal lies in its simplicity; documents are easy to construct
and to access, and technology doesn't get in the way of use.

The World Wide Web is also an excellent example of an "emergent" or
"bottom-up" architecture. Its structure changes every minute and is an artifact
of millions of decisions made by individual page designers about the content
of their documents and the links they construct to other documents. On the
Web, no one individual or group decides who has valuable information to dis-
play. Bottom-up architectures lead to a strong emphasis on information mar-
keting and attractive, innovative displays; functions like Netscape's "What's
New and Cool" become critical. This type of architecture also creates a real
need for maps and search tools that lead users to desired information; thus far-
on the Web, these tools have lagged behind new pages.
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Emergent architectures based on the Web are beginning to appear within
organizations as well. Computer and high-tech firms are the pioneers in this
regard; Hewlett-Packard, Sun Microsystems, Sequent, and Sematech are
among the organizations developing internal Webs for their proprietary infor-
mation. Sequent's, for example, is called the Corporate Electronic Library, and
contains proposals, white papers, discussion highlights, and externally sourced
documents of relevance to the company. Almost overnight it became the pri-
mary place to look for information that could aid the sales force in selling
Sequent computers.

Structuring Expertise at Teltech

Another form of information architecture emphasizes skill and expertise data-
bases. Many companies have experimented with these, though they're diffi-
cult to establish and maintain. The categories for expertise change frequently,
and it's sometimes difficult to decide which skills may be relevant to business
situations. When a skills database was being created at AT&T Bell Labs, for
example, developers wrestled with the issue of whether foreign language and
liberal arts backgrounds should be included in it.

But consider Teltech, the Minneapolis company that maintains a network
of experts and external databases to answer clients' technical questions, and
has developed a successful knowledge "thesaurus." When clients call Teltech
for access to experts, they seldom use the same terms experts do in describing
their work. Therefore, Teltech has to translate for clients in order to connect
them with the company's available expertise. This function is performed by
knowledge analysts in combination with Teltech's on-line search and retrieval
system, the "KnowledgeScope." The KnowledgeScope includes a thesaurus
of over 30,000 technical terms. It is maintained by several full-time "knowl-
edge engineers," who add 500 to 1,200 new concepts per month to the data-
base along with removing outdated ones.

Each technical term has a preferred usage and several possible synonyms.
For example, the term "polymer" in chemistry might have synonyms like
"copolymers," "olefins," and "hydrocarbon polymers." Because customer sat-
isfaction is essential to the company's business, Teltech's main goal is to
include the terms used by clients in the database. Each day the knowledge engi-
neers receive a list of terms sought unsuccessfully in the database by analysts
or clients accessing the database directly. Many of the unsuccessful searches
are due to misspellings, but valid misses are added to the database. Only the
knowledge engineers are able to add new terms or concepts; but the compa-
ny's knowledge analysts, who work directly with clients, often suggest new
terms through electronic mail or face-to-face conversations with the engineers.
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Until 1994, Teltech's approach to structuring knowledge was hierarchi-
cal rather than thesaurus-based. Its previous database was called the Teltech
"Tech Tree" and had several key knowledge branches or categories, includ-
ing scientific/technical, medical, and chemical information. However, both
clients and analysts found it difficult to navigate through the tree, and new
terms tended to be added at inappropriate levels. Teltech's information man-
agers have found the thesaurus much more satisfactory.

The company also maintains a database of expert biographies, which is
linked to the thesaurus through keywords. During recruitment for the data-
base, each expert is asked to fill out a detailed biography form. Teltech then
constructs a set of keywords that link each expert to the concepts in the the-
saurus. A textual description of the expert is also created, which can be read in
whole or in part by knowledge analysts as they describe an expert to a client,
or as the client accesses the biography directly. The expert biographies are
updated annually to reflect new expertise and new terminology. Further, new
experts are always being added to the database.

Teltech's efforts in creating a structure for expert information are instruc-
tive. If information is to be captured and leveraged, it must first be catego-
rized. And Teltech's thesaurus approach looks promising for many situations
and types of firms, since information is usually communicated and sought in
words, and words are the primary unit of information in a thesaurus. Once
again, even the most technically sophisticated IT approach has to rely on how
human minds—not computers—handle information.

Architecture as Part of the Ecological Web

Clearly, not all information can be squeezed into an architectural model. Yet
this most technological of components, when effectively employed, illustrates
how all elements of the information environment are interrelated. Since archi-
tecture is the last component of the internal information environment I'll be
discussing here, walking through how it's connected to the other elements can
illustrate the entire ecological web.

Decisions about where to begin an architectural design should be driven
by a company's information strategy. For better or worse, information poli-
tics may also affect how architecture is used; if the dominant political struc-
ture isn't very democratic, attempts to map information, create directories like
IBM's Guide, or structure expertise are likely to fail.

Good architectures are essential for efficient information processes, espe-
cially those steps dealing with access, capture, and distribution. Architectures
are typically created by the information staff, and may include references to



 

174 • Information Ecology

people who provide support for information. And architecture can and should
change information behavior and culture. If it doesn't do so, in even the small-
est way, then all the technical elegance in the world won't solve an organiza-
tion's information problems.

Once we leave the information environment behind—as we're about to
do in Chapters 10 and 11—we can see how architectural decisions are also
linked to a company's organizational and external environments. For one
thing, architectures are guides not only to internal information but also to
what's gathered from external markets, particularly the information market.

For another, in the organizational environment some architectures are
directly related to a firm's technology investment, as the American Express
example above indicates; its information map was primarily oriented to IT
capabilities rather than information itself. But architecture can also incorporate
specific aspects of the business situation—for example, a map can provide
pointers to business units, product groups, or geographic locations. And an
organization's physical arrangement is likely to affect a map's scope and
range, as well as the distribution of information across a corporate "geogra-
phy." The next chapter on the organizational environment not only covers
these three components, but also underscores the many connections between
technical efforts and human actions.

Assessment Survey for Information Architecture
(The greater the level of agreement with the statements below, the better an
organization manages its information architecture.)

My organization uses a planning approach to identify the non-computer-
based information we need and have.

Non-technical managers and employees can understand our computer-ori-
ented architectural efforts.

We have created information maps to guide individuals to the location of
needed information.

Our information architectures include pointers to the people who possess
the information or who are knowledgable about its use.

Our architectural objectives are driven by explicitly-stated behavioral
objectives.
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Connecting to the Company:

Information and the Organization

Success in information management is
5% technology, and 95% psychology.

Tom Peters, Forbes ASAP

Alhough I devote most of this book to the internal information environment
of a company, an ecological approach also has to account for the complex
organizational environment—a company's overall business strategy and struc-
ture; what it has already invested in technology; and the physical arrangement
of its various offices, units, and manufacturing facilities. Ecologically oriented
managers ask, "What about an organization affects—and is affected by—the
way it manages information?"

Bear in mind that the relationship between a company's organizational
context and its information environment works both ways. That is, the orga-
nizational environment can guide or motivate a particular information envi-
ronment, just as that information environment can enable or constrain the
organization. Information managers used to assume that business strategy, for
example, always drove information strategy. Yet after more than a decade of
strategic thinking about information and technology, it's clear that both can
open up new strategy options. Reengineering efforts, in particular, indicate
that information and technology can make new process designs possible, or
disable their implementation. In any given organization, the direction and
strength of the relationship between the organizational and information envi-
ronments varies, but it's never a one-way street.

175
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How an organization uses and is affected by information is a broad issue,
one that can't be fully resolved here. In this chapter, I'll discuss the three com-
ponents of the organizational environment that I believe are most relevant to
information ecologists: business situation, technology investment, and physi-
cal arrangement. Up to now, these business factors have rarely been viewed in
the context of information management.

Business Situation

This organizational component is perhaps the most critical to motivating
change in information use. I would also generalize that if an organization
wants to make a major change in its business situation, it will need to change
its information environment as well. In other words, if it intends to change
either its information or business situation, changes in one will probably lead
to changes in the other. We can't always anticipate how the relationship
between a company's business situation and information environment will
shift over time, but acknowledging that such changes will happen can help
organizations weather turbulent business conditions.

I'll address several elements of a company's business situation in this sec-
tion: business strategy; business processes; organizational structure and cul-
ture; and human resources. I don't claim that these elements completely
characterize any company. I won't be discussing, for example, an organiza-
tion's financial condition, which is obviously a key aspect of its business situ-
ation. My main purpose is to indicate how business issues—which senior
managers often don't connect to the specifics of a company's information
environment—can crucially affect the success of information management ini-
tiatives. I hope that other information ecologists will be sufficiently motivated
by this chain of inferences to explore different aspects of the business situation
and their relationship to information.

Business Strategy

Just as physics is "the queen of the sciences," we often view strategy as the
absolute monarch of business management. Business strategy is, of course, the
stated direction of the organization with respect to markets, products or services,
and financial results. Strategic goals are usually framed in general language, and
avoid mentioning any means of implementation, including the use of information.
Yet any strategy has specific implications for a firm's information environment.
Take, for example, a few common strategy options from the recent management
literature. According to one theorist, a strategy of "hypercompetition" in fast-mov-
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ing markets implies an information environment that includes: (1) high levels of
attention paid to competitor information; (2) high quality and quantity of infor-
mation about product development; (3) a managerial willingness to change infor-
mation strategies frequently; (4) information gathering and analysis in four arenas:
"cost/quality, timing/know-how, strongholds, and deep pockets."1

Another recent study of strategy options suggests that firms should choose
between three mutually exclusive alternatives: customer intimacy, operational
excellence, or product innovation.2 While I have doubts about how exclusive
these strategies really are—firms often need to do a bit of each—the strategic
emphases do dictate different information environments.

Customer intimacy obviously suggests a heavy emphasis on customer
information. This kind of intimacy involves not only transaction or quantita-
tive information on the customer, but also the rigorous management of quali-
tative customer information—-from birthdays and children's colleges—to
movie or music preferences—to the business strategies of your customer's
customers. A company that emphasizes operational excellence, on the other
hand, will be most concerned with information like product quantities, quality,
costs, and prices; suppliers and the goods and services they supply; and logis-
tical entities such as shipment date and billing address. Because operationally
focused companies need to coordinate their core business processes, sharing
information across functional boundaries is a key characteristic of their
desired information environments.

Finally, companies that specialize in product innovation will have an
entirely different information environment. Because R&D and engineering
information is often best transmitted face-to-face, this form of information
exchange should be carefully considered and factored into this kind of com-
pany's information strategy. It almost goes without saying that these managers
should focus on product design and specification information.

Such generic strategy alternatives and their related information environ-
ments illustrate that business strategy should—indeed, has to—influence
information strategies and tactics. The specific strategies of some firms or
industries are even more directly linked to effective information use. In health-
care organizations, for instance, many top managers now want to build, gen-
erally through acquisition, an integrated network of primary- and acute-care
facilities that meet all the health-care needs of a patient or an insurer. Under
this strategy, common patient information becomes the glue that holds a
health-care network together. While most institutions in this industry still have
highly fragmented information environments, many are trying to knit together
an "electronic medical record" through the use of either integrated applica-
tion packages or "frontware" on workstations that can access multiple appli-
cations and databases.



 

178 • Information Ecology

Many banks are also growing through acquisition and want to adopt an
integrated perspective on a customer's financial dealings. Because of compe-
tition from those outside the traditional industry, banks now need to offer their
customers a more comprehensive package of services and must be able to rec-
ommend appropriate offerings. But this strategy in the banking industry can't
be easily accomplished through front-end integration. The rigorous and trans-
action-oriented information environments of banks create a need for more
integrated application and database designs. As a result, several banks and
vendors of software to banks—including BancOne, EDS, Hogan Systems, and
Westpac Financial—have attempted to create fully integrated customer-ori-
ented applications and data architectures. Thus far they have all been unsuc-
cessful, but some firm will eventually make the necessary breakthrough. In
any case, the information vision is quite clear.

Or consider the personal computer business, which is highly dynamic and
complex. The industry is increasingly moving toward a "lean production"
strategy, in which customers are offered multiple configurations, and a sys-
tem is built to order rather than to stock. Such a business strategy calls for an
information environment that emphasizes forecasts of system and component
needs for the future, as well as highly integrated logistical and order-manage-
ment information. Therefore, most firms in this industry are implementing
SAP, a highly integrated set of applications and data. Some firms, such as
Compaq, are also devoting considerable energy to forecasting demand through
complex simulation models.3

It should be obvious by now that business strategy influences the infor-
mation environment. But what about the other way around? Information envi-
ronments can drive strategy, too, especially in the realm of core competence.4

When an organization has core competencies in information-related
domains—that is, institutional skills involving some aspect of information
management—it may find itself pursuing strategies that leverage those com-
petencies. In practice, this can mean the simple extension of an existing infor-
mation-based business. Senior managers of an advertising agency, for
example, which excels in the creation and presentation of information
designed to persuade others, may conclude that they should also be in the mar-
ket research business. A firm that manages multiple types of information for
its customers, such as Dun & Bradstreet, continues to build or acquire infor-
mation-oriented businesses.

But a company's information competencies may lead to a more radical
strategic shift, too. When a firm in the agricultural chemicals business, like
Monsanto, becomes good at managing information about agriculture, top man-
agement may decide to enter the new business of selling agricultural informa-
tion as well. Similarly, Citibank executives decided in the 1980s that since the
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company was successful at managing financial information for itself, it should
also begin to manage information for its customers. In this case, however,
Citibank's business strategy—clearly driven by the internal information ori-
entation of CEOs Walter Wriston and John Reed—wasn't implemented well.
Citibank overpaid for some businesses like Quotron; in other areas, the com-
pany was ahead of its time, such as in its frequent-purchase information sys-
tem marketed through grocery chains.

Whether business shifts happen naturally or radically, particular strate-
gies are often related to particular information environments. In a limited
sense, we've known this ever since information systems planning was first
linked to business strategy in the 1970s. The only difference today is that the
information environment, as I've presented it here, forms a much broader,
more complex ecological web than any information systems plan.

Business Processes

As I've already detailed in Chapter 8, how work gets done depends heavily on
the availability and quality of information. Adopting a process perspective on
work implies that information is shared across functional boundaries within a
firm. Coordination across processes also requires consensus on key information
elements; that way, "customer" or "product" will mean the same thing to every-
one involved throughout the process. Firms that structure work along process
lines also frequently believe in measuring and improving those processes. There-
fore, process management requires information environments in which decisions
are based on facts rather than on intuition or rumor, and where process-perfor-
mance measures (cost, time, quality) are important information entities.

Many companies that have decided to reengineer or improve their
processes find that they need to change basic aspects of their information envi-
ronments. I would even argue that the recent popularity of reengineering has
motivated the most change in information environments, or at least the most
managerial lip service paid to the idea. And it is a good idea, although few
firms really understand how to create such change.

General Motors is one of the few. At GM, process improvement and
reengineering work have focused on, among other things, the new car devel-
opment process. Like other automobile manufacturers, GM wants to decrease
the time it takes to develop a new car model, as well as to ensure that the
design and features of new cars reflect market preferences. Therefore, GM
managers emphasize the use of market research within the new car develop-
ment process. Specifically, GM has defined what it calls the Dialogue/Deci-
sion Process, which structures the analysis and use of market information
throughout the cycle of new-car development.5
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Or take Xerox, where a radical initiative to redesign the order-manage-
ment process became the impetus for major changes in the information envi-
ronment. The firm's goal was to move most aspects of order management to
the customer site so that even complex orders could be designed, priced, and
submitted in real time with the customer. From an architectural standpoint,
however, the necessary information was fragmented across multiple applica-
tions, databases, and document repositories. In order to make it accessible,
Xerox is now constructing what it calls a "Shared Electronic Library" of
order-related information.

Information environments can also lead to new demands on work process-
es. Many of the organizations that now have the largest and most ambitious
reengineering initiatives underway originally began by addressing problems
in their information environments. For example, at the US Internal Revenue
Service, managers realized in the 1980s that major changes were necessary in
the systems that processed taxpayer information. Some systems were several
decades old, were unreliable, and could no longer be economically main-
tained. After several years of systems architecture and development work, and
an early reengineering success in the Collections department, IRS managers
became convinced that more process changes were necessary to take advan-
tage of the new systems. The organization is now spending several billion dol-
lars on new systems and processes that receive all returns electronically, allow
for rapid translation of new tax codes into information systems, and can better
identify tax frauds.

On a more pragmatic level, many other firms end up making process
changes because of specific applications packages they've adopted. Some
megapackages like SAP provide very broad applications that cut across busi-
ness functions. One manager described SAP as "business integration in a
box." However, in order to take advantage of the common data and integrated
applications from such packages, most firms need to better coordinate their
business processes. Many consulting firms now offer reengineering services
in conjunction with SAP configuration and installation.

Organizational Structure and Culture

These days, it's fashionable to claim that organizations are becoming flatter.
Because of spreading information technologies and the shrinking number of
middle managers, information is supposedly flowing both vertically and hori-
zontally, becoming more pervasive and democratic—an appealing notion for
everyone but middle managers.

I'm not persuaded. I see layers added to organizations as often as I see
them removed. I don't see many low-level workers having intimate electronic
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chats with CEOs. And there are still lots of middle managers, or at least indi-
vidual contributors who more or less manage themselves and are paid a mid-
dle manager's salary. More to the ecological point, in working with several
hundred companies over the past fifteen years, I've never encountered one
that reorganized, flattened itself, or embarked on cultural change because of
the availability of information technology. In fact, I don't believe organiza-
tional designers are comfortable enough with information technology to make
it a major part of their grand schemes.

What I do see is that organizational changes lead to IT changes—or that
IT can make organizational changes possible, even when they're undertaken
without the technology in mind. I first noticed this at DuPont's Textile Fibers
division in the 1980s. The division was one of the first to adopt early retire-
ment incentives in an effort to downsize; but because there was little experi-
ence with such programs at DuPont and elsewhere, the firm had no means of
predicting how many employees would take "the package." At Textile Fibers,
many more managers—almost half of the division's middle tier—opted to
retire than was anticipated. At first the division's executives panicked, won-
dering how work could get done if everyone left at the same time. But the
division had recently installed an e-mail system, and employees began to rely
heavily on it to replace traditional reporting structures. The division's execu-
tives now claim they might not have survived the loss of so many managers
without the system.

At best, the relationship between organizational change and informa-
tion/technology change is a fluid one, with shifts on one side rippling to the
other, back and forth over time, creating incremental improvements. At Litho-
nia Lighting, the leading supplier of industrial lighting fixtures, top manage-
ment decided to recognize an organizational change that had already place.
After several decades of relying on an internal sales force, the firm had shifted
to using independent agents, most of whom primarily sold Lithonia equip-
ment, to distribute its products to construction contractors and suppliers.
Lithonia managers—particularly Charles Darnell, the CIO and head of the
High Technology Lighting division—realized these agents now provided a
critical link in their business, and began to give them access to Lithonia's
computer-based information. Then, as part of an IT planning project, a new
"organization chart" was drawn with agents at the center of the information
flow (see Figure 10-1). While the company was still organized internally by
products and functions, the new chart forced Lithonia managers to look at
their business in a new way. If agents were really at the center of the organi-
zation, then they needed more and better information about Lithonia's prod-
ucts and processes than they had been getting. The chart led to a new round of
changes in Lithonia's information environment, such as the creation of new
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Figure 10-1. Lithonia Lighting's Organization Chart for Information Flow
Note: Words in capital letters in ovals are Lithonia information systems applications; dotted
lines are planned connections.

systems that allowed direct access by agents to Lithonia's inventory, pricing,
and ordering systems.6

Human Resources

People are what the organizational environment is really composed of, and no
diagnosis of an information ecology is complete without an understanding of the
type of people in it. I've already discussed specific information behaviors in some
detail; but an organization's general approach to human resources can also deter-
mine whether information initiatives succeed or fail. Perhaps the most important
human resource characteristic is the general emphasis placed on information. Are
managers and employees analytical? Do they seek out information before making
decisions or taking actions? Is attention paid to internal communications, whether
they involve an organization's strategy, products or services, or other people? Are
employees aware of what is going on with competitors, customers, and the rest of
the external environment? Are they "information heat-seekers?"

We all know people in organizations who deserve this characterization.
They seem to know something about almost everything, and almost every-
thing about something. They are frequently sought after for their knowledge
and opinions. These people weren't born knowing everything (though they
may have learned early on the value of education and intellectual stimulation).
It takes hard work to achieve this level of awareness. If an organization is
going to recruit and retain such individuals, it must recognize, evaluate, and
compensate them accordingly. It must also persuade everyone else that "infor-
mational heat" pays off.
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I once consulted for a professional services organization that was slowly
losing billable hours. Managers finally decided to ask customers why they
were requiring fewer services over time. "Because you don't know that much
about our business, and therefore you don't add a lot of value," was the gist of
what most of them said. Therefore, this firm revised its business strategy, plac-
ing a new emphasis on absorbing much more information about clients, and
thus adding more value to its services in the form of industry, process, and
competitor knowledge. The firm established a large "Information Center" to
gather and distribute such information. Managers began to specify what mate-
rials the firm's personnel should read. They even had new value-adding busi-
ness processes designed.

Their strategy, however, was only as good as their people. Many profes-
sionals in this firm weren't interested in absorbing more information. They
didn't want to read in their spare time; they wanted to play golf. Several part-
ners told me that "they can't make me do this," and implementation of the
strategy began to wane. One was overheard saying to a colleague, "I haven't
read a business book since college, and I'm not going to start now." At a com-
pany with such recalcitrant professionals—who probably don't want to change
because in the past they've been given few incentives to do so—managers
may only be able to implement such a strategy over a long period of time,
through a series of new hires and retirements.

Technology Investment

Companies can and do spend millions of dollars on new information tech-
nology, even when the exotic new computers, workstations, or latest database
applications do little to improve information use. However, when an organi-
zation's technology investment is viewed from an ecological standpoint, IT
can make a real difference. While my model of information ecology largely
stresses components other than technology, it would be senseless for me to
maintain that an organization's IT doesn't affect its management or use of
information. Certainly, there are ample sources on the topic of IT architec-
tures and capabilities,7 and I won't review them here. In considering a com-
pany's overall technology investment, I'll discuss only the attributes that
matter most to an effective information ecology.

In the messy real world, of course, information managers are often stuck
with the clunky or outmoded systems they inherit from their predecessors;
while these managers may have some money in their budgets to make
changes, they can't often redesign systems from the ground up. Still, one key
to effective investment in this resource is the use of appropriate technology—
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technology that's no more complex or powerful than necessary. Despite a
great deal of media hype to the contrary, you don't need the latest technology
to have a strong information environment.

One firm attempting to use appropriate technology is Verifone, a fast-
growing company that leads the credit-transaction equipment (card swipe)
industry.8 The company's CIO, Will Pape, notes, "If you're just using e-mail,
there's no reason to have a Pentium. You don't need a Ferrari to drive to the
supermarket." While Verifone's highly distributed business model means that
employees rely heavily on IT for communications and information distribu-
tion, these applications, and the individual productivity tools used in almost
all firms, don't require the best processors and largest disk drives. Some Veri-
fone employees do have high-powered personal computers, but they must jus-
tify their acquisition with applications that truly demand such power. Not
coincidentally, Verifone has one of the richest information environments for a
firm its size, and has been very successful financially.

The use of appropriate technology has many benefits for information-ori-
ented firms. Most important, monetary and support resources are freed up;
ideally, these can be devoted to new information staff rather than to technolo-
gy. In addition, familiar technologies are easier for users to understand, mean-
ing they'll put their energies into content rather than trying to master a new
technology. Finally, when the right machines and programs are in place, man-
agers send the message that good information technology and good informa-
tion use are not equal.

As with other aspects of the organizational environment, a firm needs to
assess how its technology investment supports or retards its overall informa-
tion strategy and desired information environment. Since most companies
have already invested, for better or worse, in information technology of some
sort, the real managerial task may be getting other aspects of the information
environment to align with the IT. The following general guidelines should be
kept in mind when investing in new technologies:

A high degree of network interconnectedness facilitates the exchange of
information in organizations. This involves local area network connections to
each desktop; wide area networks to all major company locations; high band-
width connections for graphics, document images, and video; and the avail-
ability of portable networking for workers in the field. For example,
Hewlett-Packard's corporate Information Systems organization states that one
of its primary goals for 1996 is "To provide HP employees working outside
their traditional office setting or in distributed teams with information tech-
nology-enabled work environments that are highly productive and intuitively
simple." However, a specific organization must decide how much bandwidth
and interconnection is economically justifiable.
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Knowledge and information workers require personal computers or work-
stations on each desktop. In addition, operations staff require easy access to
such workstations, while field personnel benefit more from portable comput-
ers. One aspect of the configuration of such workstations should be local stor-
age so that individuals can effectively manage their own personal information
environments. Note that most workers don't like devices such as "X-termi-
nals" or "network computers," which lack their own disk storage.

Effective information management increasingly involves providing net-
work access to internal information repositories with many CD-based data-
bases. Access to external information services and databases requires the
ability to dial out either at the desktop or through a server. Heavy users of
CD-based information should have their own drives.

The effective management of organizational information environments
increasingly demands network management software. The capabilities of these
tools make it possible for individual data environments to be backed up and
software distributed easily around the organization.

An increasing number of sophisticated software packages can help man-
age and distribute qualitative or document-based information in organizations.
Lotus Notes is perhaps the best-known of such tools; while merely imple-
menting Notes won't create an environment of information sharing, it will
facilitate sharing and effective use where these behaviors already exist. Other
tools, like Sandpoint's Hoover, extract information on specified topics from
external databases and bring it to an individual's personal computer or work-
station. Tools like grape VINE (from grape VINE Technologies) help to struc-
ture internal discussions of specific topics, such as competitive intelligence.
Finally, individual information users may benefit from "organizer" or "per-
sonal information manager" software.

For external information access and communications, use of the Internet
is increasingly becoming a necessity. Perhaps the greatest current value of
Internet access is the ability to send mail messages around the world easily.
But employees can also use the Internet to search databases, transact elec-
tronic commerce, and discuss business-oriented topics.

For some companies, the World Wide Web can be a new means of orga-
nizing and accessing information. The Web, of course, is a hypertext-based,
technology-independent means of displaying textual, graphic, and audio infor-
mation over the Internet (or an "intranet"). The externally oriented version of
the Web is interesting enough; perhaps even more exciting is the growth of
Web-based architectures within companies. The Web offers a model for how
we will display and access internal corporate information in the future (and
increasingly in the present). Many companies already have their own internal
Webs, only some of which are accessible to the outside world. Just as we can
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now navigate through Web servers all around the world, we can navigate
through the wide range of information available in large organizations.

From a behavioral standpoint, the Web also encourages "browsing" and
experimentation, which—judging from the rapid growth of the Internet—peo-
ple like to do. Since each Web user creates her own links to information, its
structure addresses the primary problem with most information architectures—
that no designer can ever anticipate all the diverse information needs of an
organization. Last but not least, the Web's architecture is based on documents,
an information format that people feel comfortable with and understand.

Physical Arrangement

This third and final organizational component may be the most ignored aspect
of an information ecology. Yet research suggests that it's often quite critical
to an effective information environment. What I mean by physical arrange-
ment is where individuals and groups are located in relation to others with
whom they work. This component also consists of the physical structures—
building layouts, offices, furniture—in which people work. Finally, it includes
the physical appearance and dispersal of information.

Few generalizations about information apply more than this one: we
exchange information with those whom we see—face-to-face—frequently.
There are many reasons why we like communicating face-to-face:

• it's easy—it doesn't require writing a memo or an e-mail message, or
even looking up a phone number;

• it's often unplanned—I see you, and I remember that I had something to
tell you;

• it's "rich"—it allows transfer not only of words, but also facial expres-
sion, vocal tone, body language;9

• it builds trust—when I see your face, I feel more comfortable exchang-
ing sensitive information.

This fact of organizational life has great implications for communication
and information management. It's clear that people who are removed from
each other in physical space are unlikely to share much information. Still, that
in itself doesn't doom all forms of remote communication. First of all, there
are probably differences between types of people and their willingness to com-
municate through other means. Scientists and engineers, for instance, are prob-
ably more likely to communicate electronically and through documents than
sales or marketing personnel. That's partly because of the kind of people sci-
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entists tend to be, the nature of their work, and possibly because they've had
access to the Internet far longer than most other professionals. Even here,
however, researchers have found that scientists and engineers communicate
primarily through face-to-face contact, and that the likelihood of communi-
cation drops precipitously with distance between their offices.

Obviously, people who need to communicate regularly should be physi-
cally near each other. Indeed, a number of companies have recently manipu-
lated physical location to influence information exchange. At Chrysler, as at so
many US automobile companies, top management wanted to increase the
speed of new-product development. In this case, the company has pulled it
off on several recent development projects, including the Neon and
Cirrus/Stratus. According to Chrysler managers, perhaps the most influential
factor in increasing development speed was locating design teams together in
Chrysler's Technology Center. The firm's "platform teams," as they were
called, were able to communicate easily across organizational boundaries
when they saw each other frequently. Other research has suggested that prod-
uct-development groups with high levels of collaboration—face-to-face and
otherwise—achieve higher levels of productivity and development speed than
those without it.10

Apple Computer has also made a new R&D center the focus of its
improvement efforts. At Apple, managers decided to put all researchers and
product developers into a new six-building campus. However, the building
designers believed it was important to provide both private space and public
space for workers—so that they could both generate ideas and then share
them. Building architects describe this as a "cave and commons" design.11

When 3M built a new facility in Austin, Texas for its electronics division,
the building was designed to increase the likelihood that people would run
into each other in the course of the work day. No desk is more than five min-
utes away from any other desk. Functions are intermingled. Work spaces (for
example, chalkboards and informal meeting areas) are placed next to
restrooms. 3M managers give partial credit to the building design for reducing
product development time by an order of magnitude.

And at IBM senior managers made a locational change to facilitate better
information flow between customer service and manufacturing. They moved
the company's personal computer support help line from Atlanta to Raleigh,
North Carolina, where the computers are manufactured. Their objective was to
make better information connections between customer-service employees,
who received calls on problems with IBM computers, and the design and
assembly workers for those computers. IBM managers credit the move with
quick improvements to a computer battery door and to more informative error
messages.12
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Some firms make explicit attempts to pull workers together during the
day to exchange ideas. In a study of Japanese pharmaceutical firms several
years ago, I noticed that several had what they called "conversation plazas"
or "talk rooms" to which researchers were encouraged to go at a specified time
each day. Apple's new R&D facility has a cappucino bar for this purpose.

Location can also increase cross-functional information sharing. At a
Steelcase facility in France, two teams developed new products of similar
complexity. One team was isolated in a separate facility; it had no contact with
the rest of the business. The other team had its own space within a building
occupied by other Steelcase employees, and the team had contact with the rest
of the organization at lunch, in halls, and other typical meeting places. The
product-development time was about equal for the two teams. But it took the
isolated team three times longer to get their new product into production.
Steelcase managers hypothesize that the integrated team saved time because
its members were able to discuss engineering and manufacturing issues with
coworkers as the new product was being developed.

Important business capabilities like new product development or customer
service, then, frequently benefit from co-location. Research by consultants
Andrew Bartmess and Keith Cerny, who have studied several plant location
decisions, bears this out.13 Bartmess and Cerny focused particularly on one
organization—Seagate Technology—that moved only manufacturing func-
tions to the Far East. Seagate lowered its labor costs, but lost the ability to
communicate easily between design and manufacturing. This firm suffered
substantially in the marketplace from its poor new product-development per-
formance. A firm in the semiconductor equipment industry, Applied Materials,
chose to move first sales, then design and manufacturing, to Japan. Putting
these functions in close geographical proximity to one another helped to make
Applied Materials a market leader in that highly competitive environment.

Of course, a common location need not always be permanent. Several
firms have found they can put employees together on a temporary basis to
increase information sharing. For example, managers at National Semicon-
ductor often need to transfer semiconductor fabrication facilities, or "fabs,"
from one part of the world to another. After much trial and error, National's
managers have learned there's one basic factor that improves fab produc-
tion in new locations: time spent by the receiving location's managers in
the company of workers running an existing fab. When the receiving and
contributing workers spend less time together up front, the new fabs are
plagued with difficulties. When they spend more time together, the trans-
fer of capabilities runs more smoothly. Researchers have also documented
the positive connection between common location and technology transfer
in other high-tech firms.14
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Ford has used a temporary common location for essential workers to good
effect. The company's new product-development strategy emphasizies devel-
oping "world cars"—models that can be sold in a number of markets-and
involve designers and engineers from all over the globe. Product-design teams
are initially brought into Ford headquarters in Detroit to define the project,
get to know each other, and develop working relationships. After this initial
phase, which typically takes about six weeks, these team members return to
their home countries and collaborate electronically.

This combination of common and dispersed locations is consistent with other
research on electronic communications. Some face-to-face contact is often neces-
sary to establish a human context for collaboration before electronic communica-
tion can proceed effectively.15 Interestingly, other research suggests that high levels
of electronic communications also increase the amount of face-to-face communi-
cation in an organization.16 In either case, all managers intrigued by the possibilities
of telecommuting need to remember that face-to-face communication still matters.

Many firms are designing "virtual offices" by replacing or augmenting phys-
ical offices with technology. Sales, customer service, and technical support per-
sonnel are being consigned to "the field," armed only with a portable computer
and a cellular phone. Some of these efforts are well-planned projects; they are
designed, quite pragmatically, to free up autonomous workers from office bureau-
cracy and excess commuting time, or to increase "face time" with customers. But
other virtual offices are poorly disguised attempts to reduce physical real estate
costs, with little thought given to why field employees may have trouble working
in isolation. It's likely, for instance, that sales and service workers who have no
offices will be less likely to transfer their learning about customers to other func-
tions within an organization. Although it's too soon to assess how successful, even
under the best of circumstances, virtual offices and telecommuting really are, I
hope designers of future work environments will combine virtuality with the rich
communications made possible through face-to-face contact.

In practical terms, many organizations are geographically dispersed, and
employees must communicate electronically. For example, Verifone's philos-
ophy is to locate employees near customers, not other employees. The result is
a "virtual company," but CIO Will Pape believes in supplying these otherwise
isolated workers with a good information environment. He notes:

The traditional role of the CIO is to provide data. I do not simply provide
data, but rather, I provide information that has already been interpreted. In
this way, every one of Verifone's senior management has an identical view
of where the company is in order for them to adjust their individual plans.17

Every day he writes an information summary of key events, financial achieve-
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ments, and corporate developments and beams it out to the Verifone community
via e-mail. In such a dispersed organization, Pape argues, information providers
must constantly seek to add value to data through context, interpretation, and filter-
ing. In other words, when we can't ask the controller down the hall why the cost of
goods sold was up last quarter, someone else has to provide the information.

Common location is not the only physical factor that affects an organiza-
tion. Both common sense and many research studies18 suggest that office
design influences information exchange. Unfortunately, there seem to be few
firm guidelines for anyone who wants to design the ideal office environment
for a particular type of work. Some firms like Hewlett-Packard prefer "open"
office environments, at least partly for reasons of information exchange; others
prefer more private offices, at least for certain managers.

Maximizing communication, in fact, isn't always the only—or most pro-
ductive—goal for information management. A study of software developers,
for example, indicates that including some space for quiet concentration led to
productivity increases of eleven percent.19 But even these increases may be
achieved at the expense of the software's fit with user requirements. For now,
all I can recommend is careful thought about what type of communication you
intend and how the office environment might affect it.

One other aspect of physical arrangement that influences information
management is the actual distribution of information throughout the organi-
zation. We typically expect to find information in repositories that are special-
ly designed for its display and storage: computer screens, file cabinets,
bookshelves, in- and out-boxes. Yet there are many other alternatives for the
effective display of information. Many firms, for instance, have begun to place
television monitors in halls and stairways. They hope that employees will
"tune in" to a broadcast while walking by and will learn about the company's
stock price, latest new product, or reorganization.

NEC's research facilities in Japan and New Jersey offer one of the best exam-
ples of physical dispersion of information—one that isn't based on expensive
monitors or other high-tech devices. Managers of these labs wanted researchers
to share information and become aware of each others' projects. They now require
researchers to summarize their work on large framed posters, which are hung out-
side the researchers' offices. Other researchers who walk by can quickly learn if
aspects of the posted work complement their own, and can knock on the right
doors if they want to discuss the details or even possible collaborations.

Connecting the Organizational Dots

This chapter has covered a broad range of topics; in it I've addressed the vari-
ous ways a firm's organizational environment influences the use of informa-
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tion. This environment includes the business situation itself—strategy,
processes, organization and culture, and human resources orientation. It covers
the firm's technology investment—the specific technologies employed by the
organization to process and manipulate information. And it encompasses the
physical factors that affect information, such as the location and design of
business units, functions, and offices.

I've already noted that these organizational components have rarely been
addressed in the context of information management. As I draw my descrip-
tion of information ecology to a close in the next chapter, I'll take on a topic
that's received even less attention: a company's external environment, includ-
ing its customers, suppliers, competitors, other community stakeholders, even
its home country's political turmoil—along with the potential information
markets that may open up new sources of revenue.

Assessment Survey for the Organizational Environment
The greater the level of agreement with the statements below, the better an
organization manages its business situation, technology investment, and phys-
ical arrangement.

Business Situation

My organization has a clear business strategy and has achieved consensus
about what makes the business successful.

Information critically increases the value of our products and services.

We collect good information about the operation and performance of
cross-functional business processes.

Over the past several years, our information environment has changed in
response to changes in our organizational structure and culture.

We understand and value the knowledge and capabilities of our employees.

Technology Investment

My organization uses appropriate technology; specific information and
application needs are clearly identified before more IT is purchased.

Our employees are able to connect to each other and to company infor-
mation easily and in all locations in which they work.

Senior managers have assessed how the technology we have supports or
retards their overall information strategy.

My organization has implemented technologies that support text and
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graphical information—for example, Lotus Notes or internal "Webs."

All workers have easy access to a wide variety of internal and external
information that is in understandable and usable form.

Physical Arrangement

My organization attempts to locate employees and groups who need to
share information in the same physical space.

When employees who need to share information are scattered in differ-
ent locations, their ability to share is facilitated through frequent face-to-
face meetings or other means.

My organization's office designs and layouts encourage information shar-
ing.

Documents, posters, videos, and other physical dispersal mechanisms are
used to facilitate information use and sharing.

We attempt to distribute value-added information to dispersed workers
rather than raw data.
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Information and the Outside World

Information networks straddle the world.
Nothing remains concealed. But the
sheer volume of information dissolves
the information itself. We are unable to take it all in.

Gunter Grass, The New Statesman and Society

All companies have to be informed about the outside world: what cus-
tomers need, what competitors are trying to accomplish, what regulators
insist we must do. Much of a company's internal information, in fact,
describes the outside world of business—the third and final environment
of an information ecology. But the external environment can also moti-
vate our information actions. A customer demands that our different busi-
ness units share information about their dealings with them. External
suppliers need to know about our business so they can replenish our sup-
ply of their products efficiently. As members of an external trade associa-
tion, we agree to begin collecting and sharing information on aspects of
company performance.

It's a business truism that firms must achieve some level of "fit" or con-
gruence with their external environments—a truism that applies to a compa-
ny's information environment as much as to anything else. When it comes to
marketing battles, industry trends, and local governments, no company is
powerful enough either to ignore or control its external environment com-
pletely. Just as obviously, however, companies can't simply play dead or let
external events buffet them. In practical terms, there are at least three ways to
interact with the external environment. A firm can
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• adapt to the outside world;
• scan that world for changes to which it must respond;
• mold the outside world, through information products or services, to its

own competitive advantage.

Some of these relationships may be mediated through the organizational
environment. For example, if my competitors engage in lean production activ-
ities, I'll be forced to reengineer my business processes, which will also force
dramatic change in how I manage inventory information. As with so much of
information ecology, the connections form a web of related actions (see Fig-
ure 11-1). Later in this chapter, I'll discuss how companies can usefully scan,
adapt to, and mold the external environment, along with possible obstacles to
any of the three approaches.

The external environment is an ecology in itself—indeed, a very large
one. But since a single organization can't manage the outside world, it's more
helpful to think of the external environment as a series of markets in which
the organization may participate. It may engage in these markets by gather-
ing or providing free information, or by buying and selling information.

For our purposes, then, I break the external environment into three types
of markets: general business markets, technology markets, and—last but cer-

Figure 11-1. How the External and Internal Environments Relate
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tainly not least from an ecological standpoint—information markets. Each has
fuzzy boundaries, large areas of overlap, and common sources and structures;
but different groups within an organization will look at these markets for dif-
ferent reasons. Viewing them separately can help managers focus on the user
of the information gained, not on its source or format.

Business Markets

Few managers would disagree with the idea that conditions in a firm's busi-
ness markets should be understood and reflected by its internal organization.
Changes in the worlds of customers, competitors, suppliers, business partners,
and regulators constitute critical information for any company. Managers must
ask, "What do we need to know about our external environment to be suc-
cessful? On which customers, competitors, and external stakeholders do we
most need information? How will knowledge of these external entities influ-
ence our corporate behavior?"

In fact, such questions are at the heart of marketing. Some researchers
have called firms that focus their information energies in this way "market-
oriented," because of their "organization-wide generation, dissemination, and
responsiveness to market intelligence."1 Yet even firms in the same industry
often need different internal information systems for obtaining business-mar-
ket information. That's because their overall business strategies differ.

Consider two hypothetical firms in the consumer electronics business. One is
an innovator, always pushing the envelope in terms of style and new features.
The other follows the introduction of any successful product with a more reli-
able, lower cost product. This "follower" specializes in learning from early sales
research and perfecting the technology. Both will gather much of the same infor-
mation from customers, suppliers, and competitors: preferences on styles and
features, cost point preferences, manufacturing techniques, supplier reliability,
new product plans. But the manner in which they gather this information will
differ significantly. The innovator, for instance, needs an external business market
system that's informal and relies little on staff scanning of the environment. The
top managers of the organization themselves have to develop their own personal
network of industry insiders, trend analysts, conjecture, gossip, and so on. Such a
firm won't keep up with the quickly changing industry environment if a staff has
to filter the information first for the actual decision-makers.

While there's no one set of information that every organization should
know about—or a single approach to acquiring that information and staying
current—some types of business information are more popular than others.
Let's start with the folks who buy what a company has to sell.
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Customers

Customer information can be broken into two groups: potential customers and
current customers. Knowledge about potential customers comes from demo-
graphic data, market surveys, and other information sources that can be pur-
chased on the open market.

As for finding out about current customers, this broad world of information
can be further divided into customer data and customer knowledge. Customer data
typically involves transactions—how many products or services a customer has
purchased; how many complaints a customer has registered; how long a customer
took to pay an invoice. Customer data may also involve simple, easily structured
attributes of the company or individual—for example, the customer's geographic
location, organizational structure, and personnel. Of course, these attributes change
frequently; maintaining customer data requires eternal vigilance.

So-called "data mining" attempts to extract useful information from the
very large transaction databases that include this sort of information. The IT
press implies that powerful computers can simply be turned loose on huge
databases without human involvement. But in my experience, computers
rarely identify information that a human isn't seeking; an intelligent person is
necessary to structure the analysis.

That's why customer knowledge—value-added information gained from expe-
rience or reflection about data—is both more potentially useful and labor-intensive.
Such knowledge typically resides in the heads of customer-service personnel; how
managers can extract, formalize, and distribute this knowledge is the real issue.
Many firms are adopting technologies that make the capture and distribution of
customer knowledge much easier. However, they often fail to motivate customer-
service personnel sufficiently to transfer their knowledge to systems. At the end of a
long work day, for instance, a tired salesperson needs a good reason to key in the
knowledge he learned that morning from a customer into a Lotus Notes system, In
this case, it's clear an effective use of information from the external environment is
obviously related to the information and organizational culture of a firm.

To be sure, there are more formal approaches to gaining customer knowl-
edge. The primary tactic for keeping current with customer needs and atti-
tudes involves asking them questions—through everything from simple
customer-satisfaction postcards to unstructured interviews or focus groups.
There's no shortage of books about eliciting, and responding to, customer
information.2 They cheerfully describe the best surveys (both mail and tele-
phone) and use of toll-free numbers, comment cards, front line education,
focus groups, and face-to-face interviews.

Unfortunately, such books offer little practical advice about how to man-
age that information once it's received. Because customer knowledge is rela-
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tively unstructured, it tends to be stored in filing cabinets if at all, and is sel-
dom leveraged or reused. While customer data is often over-engineered and
finessed by computers, customer knowledge remains unmapped, uninterpret-
ed, and ends up in unusable formats.

Both forms of customer information can also suffer from a lack of cognitive
authority or engagement. Like any kind of information in an overloaded busi-
ness, customer feedback must be compelling to force a significant change in the
organization's way of doing business. Even if thousands of customers send in
postcards scribbled with "I hate this stupid product!" or "Your company belongs
in the trash can along with the Whatzit you sold me!", such comments need to be
put in a form that's easily communicated to everyone in the organization—not
just seen by the marketing assistants who open the mailbags.

One way for managers to overcome corporate inertia is to make personal,
planned visits to customer sites just for the purpose of finding out what customers
want. As marketing expert Edward McQuarrie points out, "it is one thing to col-
lect information on customers, and another thing entirely to respond to that infor-
mation. . . . Information that is acquired firsthand is more credible and
compelling."3 Of course, as McQuarrie goes on to explain, the information that's
acquired during such visits has to be managed in order to respond effectively to it.

Suppliers

The techniques and sources for gaining information from suppliers are very
similar to dealing with a company's own customers—but with one dramatic
difference. While suppliers often have a more vested interest in talking with
you, they also have more information to hide. They want to build good rela-
tionships, but don't wish to give away all their power.

Many firms have found that their customers are also suppliers, and vice-
versa. In fact, one firm could be a customer, supplier, venture partner, and
competitor. It's difficult enough to maintain consistency on the attributes of
external firms in one database, much less several. Therefore, companies like
IBM and Hewlett-Packard have developed one "business associate" database
that acknowledges the tangled relationships of corporate life. With such a
database, structured information about a business associate of multiple types is
recorded only once. Still, this sort of database is more useful for supplier data
than for supplier knowledge.

Competitors

Every firm wants to know what the competition is doing. Understanding a
competitor's intentions and status is valuable information for any manager.
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There are almost endless sources available for learning how to manage com-
petitor information.4 Richard Combs and John Moorhead, two competitive
intelligence experts, provide a clearer view of the process of competitive intel-
ligence than other sources. They find that most firms use a four-step process to
gather competitor intelligence:

• Identification of the information need. Toward that end, Combs and
Moorhead emphasize that "the CI [competitive intelligence] researcher
must, as much as possible, be an active part of planning for and apply-
ing the results of the research."

• Collection of information. The basic sources of CI are fairly straight-
forward: information from inside the company, on-line databases, and
people outside your company. But there are also many "creative"
sources that take advantage of everything from want ads to counting
parking spaces in a competitor's lot.

• Analysis of the information. Combs and Moorhead cite a variety of
approaches: functional and chronological sorting; market-share analysis;
organization charts; benchmarking; product/service comparisons; stock-
market performance; value- chain analysis; strength and weakness analy-
sis; vulnerability analysis; and listing distinctive competencies.5

• Reporting of the information to a decision-maker. As Combs and Moor-
head point out, "Unheard, the CI message is meaningless"; they stress
the importance of formatting and communicating information in a way
that is appropriate to the audience that will be using the competitor
intelligence analysis.

In addition to these four steps, Combs and Moorhead also identify issues
that are common to all competitor intelligence efforts. They argue that organi-
zation of the CI system is necessary for effective and efficient performance of
all the steps. The information flow can't be left to chance, but must be active-
ly managed. And ethical rules of thumb should guide the collection of infor-
mation about competitors. In general, it's best to stick with public information
(although that doesn't always mean published information.) When in doubt,
managers should discuss various practices for gaining competitor intelligence
with other professionals, including lawyers.

As with other forms of information, the most effective means of gather-
ing, formatting, and distributing information about competitors will be a
hybrid system of human, on-line, and text-based information sources. Cer-
tainly, on-line services and computer databases will increasingly play a part
in such a system, but they're really only a starting point for creating a full pic-
ture of a competitor's strengths and weaknesses. The most valuable and
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important competitor intelligence will always be carried within the heads of
analysts and front-line personnel. As Leonard Fuld, who runs a leading com-
petitive intelligence consulting firm, observes,

We are all taught as an underlying notion from grade school on up that what
you see in print is not only the truth, but is the best way to find informa-
tion. In the task of gathering intelligence, though, just the opposite axiom is
the case, because what you will find in print about your competitor may be
old and inaccurate. For up-to-date information, for intelligence that gives a
true reading of the market and its competitors, you need to go after the
experts through interviews as well as by attending trade shows.6

Fuld is somewhat skeptical about relying too much on computer databases for
holding competitor intelligence. Computer databases are not efficient at stor-
ing data extracted from human sources. As Fuld says, "Resist the temptation
to expand the manual file or computer data base immediately...you and your
staff will spend more time keying in the data than you spend collecting or
communicating it. The result: The information is dated by the time it comes
online."7

In many respects, handling what a company learns about its competitors
is similar to handling other kinds of information in a well-managed informa-
tion ecology. A hybrid competitor intelligence system should have an easy
user interface, allowing access to a wide variety of information sources, of
which on-line systems are only one piece of the puzzle. If a database is used,
it should point to human sources of additional information. Experts should be
encouraged to structure their expertise and make it available electronically to
others. Internal Web pages are well-suited to this purpose; both Sequent Com-
puter and Hewlett-Packard have extensive Web pages devoted to competitor
intelligence.

Digital Equipment's system for gathering this kind of information is also
a hybrid. It includes several on-line databases and different levels of staff sup-
port. One staff group deals with requests that take two hours or less to process.
Another conducts more extensive research. Still a third group creates original
research on Digital's competitors and their products.8

Regulators and Public Policy

Managers have begun paying more attention to managing information about
the external political arena. In large firms, when this has been done at all it's
been handled by specialists—for example, the "regulatory" or "government
affairs" department, often with an office in Washington, D.C. Indeed, a local
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presence where policies are made can be useful, both for receiving and pro-
viding information. But as large companies globalize, it's difficult to staff all
major world capitals with specialists in government information. Firms will
have to rely increasingly on two alternative sources of political and regulatory
information: external providers and internal employees on the "front line" in
countries where the company does business.

Using external information suppliers for governmental information isn't
unusual, but most firms need to add a step to their processing of what these
outside sources provide. Information of generic relevance about the country's
governmental or regulatory directions should be scanned for relevance to the
industry or company in which one is interested, then captured internally along
with informed speculation from internal observers about its meaning and
implications. A document that synthesizes all of these sources is what a firm's
decision-makers should read. While it may be interesting to know that the
European Community is reforming its policies for approving new product
safety levels, it's even more useful to find out that your company has three
products up for approval—and that the last time this happened, six months of
hard work went down the drain when you had to re-submit.

The other change in how such governmental information must be man-
aged involves the use of front-line employees to gather and synthesize that
information. A marketing department in South America, for example, may
have to become a government intelligence department as well. Someone in
that group can read the papers, consult with local lobbyists, get on the mailing
list for proposed regulations, and attend cocktail parties in the capital—then
summarize and share the information with others in the firm. This is particu-
larly important in countries like the United States that are moving away from
national services toward the decentralized services provided by states and
local governments. Otherwise, you'd need a governmental relations office in
every major city.

Technology Markets

Technology markets encompass not only products but also the services avail-
able in the outside world of a business. New technology can drive new opportu-
nities. Lower cost fiber-optic communications now enable the transfer of graphic
images within organizations and even to customers and suppliers. The perva-
siveness of personal computing makes possible widespread information cre-
ation, distribution, and storage. The external IT services market includes
facilities management, application development, systems integration, and net-
working services. Firms can use their knowledge of technology markets to
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choose to outsource particular components or processes of the internal informa-
tion system. Outsourcing services, for example, frees up cash and time; it can
also free up internal information managers to focus on information content.

To leverage information about external technology markets, senior man-
agers must take several crucial steps. They must establish a regular process
for assessing technologies. They must let business strategies drive the tech-
nologies implemented, as well as allowing important technologies to influ-
ence those strategies. Perhaps most difficult of all, they should engage all
managers, not just a few specialists, in understanding and assessing potential-
ly useful technologies.9 There are four basic steps for this process:

• scanning/identification of new external technologies;
• creating the business case for how to apply the new technology;
« technical and market analysis;
• implementation and rollout.

The first step is relatively easy. There's no shortage of technical information
in the external environment, and many professionals enjoy staying abreast of
emerging technologies. Scanning the technology markets is little different from
scanning the rest of the external environment. The only real difference is that the
published information about technical advances is quite voluminous and easy to
locate. Technology firms have a vested interest in keeping clients and customers
informed in such a fast-changing world, so there are plenty of easy-to-acquire,
cheap, paper and on-line sources about the latest products and specifications.

Getting information on the latest IT is much easier than learning about
competitors or customers. And admittedly, the payoff can be very large: in
some accounts, for example, Microsoft began with a 1974 article in Popular
Electronics called "World's First Minicomputer Kit to Rival Commercial
Models." Founder Paul Allen noticed the article and began working with Bill
Gates to produce software for this computer.10

Even so, it's hard to capture and spread the private learning of individuals
throughout the organization. There's also the matter of determining what tech-
nologies will be evaluated in depth and tracked with interest. Not all techno-
logical advances are equally important to all organizations. Also note that
simply identifying information about an emerging technology opportunity did-
n't automatically determine Microsoft's success. Arguably, the other three
steps of the process made the real difference there; and it's these three steps—
creating the right business case, market analysis, and implementation—that
still trouble most companies.

One way to help carve up the problem of monitoring new technologies is
to break them into categories based on their relationship with the organiza-
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tion's work. Along this dimension, we can define IT as either infrastructural,
current-use, or innovative.

Infrastructural Technologies

Almost every organization must evaluate and purchase this kind of IT on a
regular basis. Such technologies make possible basic infrastructural capabili-
ties like communications, document processing, and transaction processing.
For most business organizations, they include phones and voice networks; per-
sonal computers; and fax machines. Few companies can get along without
these technologies—even consulting professionals who work out of their own
homes—or without regularly updating them.

Evaluating infrastructural technologies is usually straightforward for two rea-
sons: (1) since all firms have to evaluate them on a regular basis, there's plenty of
published material comparing and monitoring these technologies; and (2) the pur-
chase of infrastructural technologies rarely results in competitive advantage per
se. Phones and computers are mass market items, and all have similar features.
No competitor is going to outfox you with a slightly better fax machine.

But because these technologies are so common, everyone inside the orga-
nization has an opinion about them. Firms can get bogged down in endless
conflict over the selection of a new computer platform. Spending a lot of time
debating the merits of essentially indistinguishable versions of the same tech-
nology is unproductive. What matters most is establishing common, standard
technologies so that programs, documents, and messages can be exchanged
easily throughout a company. All information managers should try to steer
executives away from these debates, so that everyone can focus more time on
the process issues of current-use and innovative technologies.

Current-Use Technologies

These are the IT systems already widely used and critical to the daily opera-
tions of an organization. They are standard within particular industries, and
every member of the industry must monitor them to stay current. Reservations
systems have long been current-use technologies for airlines; remotely net-
worked check-in systems have recently become current-use in the rental car
industry; and bedside terminals are becoming so in health care.

The operational test for a current-use technology is if it is being adopted
to improve efficiency or productivity of a current process. While these tech-
nologies don't change the way business is done, they can speed it up, improve
its quality, or reduce its expense. But because current-use technologies only
increase productivity, they seldom create competitive advantage. Companies
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that have the very best IT in place may gain such an advantage, but it's often
fleeting; the ever declining costs for hardware and software, for instance,
mean that the high-tech of today can be easily and more cheaply purchased
by competitors tomorrow.

Certainly, firms should spend some time on evaluating and scanning these
technologies, especially before they become current-use. Once they've been
adopted, however, they can usually be evaluated and handled by technical
experts who understand the particular technology and its function.

Innovative Technologies

This is the IT that matters most when it comes to scanning technology mar-
kets—the systems that promise a new way of doing business, either by creat-
ing new products or new services. Implementing the right innovative
technologies usually requires organizational, cultural, and strategy changes as
well as technical changes. And for innovative technologies to succeed, evalu-
ation and scanning must be part of the firm's overall strategic process.

The value of innovative technologies lies in their ability, as Daniel Burrus
puts it in Technotrends, to "go beyond the competition," creating new markets
where there are no competitors at all and more opportunities for higher prof-
its.11 But it's not enough just to identify these technologies and then study
them for years. Instead, Burrus argues, the whole organization must be pre-
pared to capitalize quickly on new technologies and to make changes to a cen-
tral part or process within the organization. His process-oriented version
involves five general steps: anticipation, communication, flexibility, integra-
tion, and orchestration of new technologies. Once again, this is an informa-
tion-intensive activity. Each of these steps requires an efficient and integrated
information system to support it.

Managers often grapple with one particularly difficult issue when decid-
ing on the use of innovative technology: the direction of influence. Should a
firm's business direction drive a search for a suitable technology, or should
organizations use a technology to enable new business directions? Burrus
argues for the latter perspective; the key in technology-driven change, of
course, is to perform a careful business analysis of the opportunities made
possible by IT. Both types of influence are desirable in specific situations, but
establishing a general strategy on this issue is hard, and few firms do it well.
Most technology analysts can justify spending on a desired technology, but
senior managers shouldn't necessarily rely on such justifications to make the
business case for a new technology—especially if implementation will require
a big investment. Firms also need to take technology uncertainty into account;
options analysis is one such approach.
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The third step for assessing external technology, technical and market
analysis, is full of pitfalls as well. The IT world changes quite rapidly, and
anticipating shifts and responding at almost the same time is one of the great-
est challenges in technology management. In addition, innovative technolo-
gies often support cross-functional applications and business areas—which is
theoretically useful for an information environment. But when myriad busi-
ness functions are involved, managers will need to determine who sets the
dimensions on which the new technology or process should be evaluated.
Who makes the decision about actual adoption?

Implementation, the final step, is difficult when any type of organization-
al change is involved. A new technology—glitzy and thrilling as it may seem
to its IT promoters—can wreak havoc if nobody else wants it, or if most work-
ers are inordinately attached to the old way of doing things. Because technol-
ogists are usually convinced that the technical innovation sells itself, they
don't sufficiently "market" the technology to those who might benefit from it.
Research on technology transfer suggests that multiple means of implement-
ing new technologies should be employed, including pilot projects, financial
incentives, visits to other sites using the new technology, and any other pro-
motional scheme a company can devise.

One common means of institutionalizing technology scanning and adop-
tion is the development of an advanced-technology lab or group. Such groups
may be permanent or temporary; temporary task forces are typically charged
with evaluating a particular technology. However, the size of these groups is
usually quite small—too small for the task at hand. Exxon's Advanced Tech-
nology Group, for example, has seven people in it; Prudential Insurance's
group has three. How can such a small group transfer a technology across
such a large organization?

A general process for bringing emerging technologies and the appropriate
business people closer together on a permanent basis is often more useful than
setting up an IT task force. With such a process in place, strategic planning
for business would always evaluate relevant emerging technologies, and scan-
ning of technologies would be conducted based on a company's strategic
goals. Shell Oil, for example, created "Technology-Driven Business Plan-
ning," an all-too-rare approach that evaluated new technologies in the context
of specific business unit strategies. Senior managers evaluated a set of "gener-
ic applications" for their relevance to business tactics.

Ideally, emerging technologies, and the people who monitor them, should
both be included in strategic planning. Not all technological innovations are
good for all companies; an interplay between strategy and technology inno-
vations must exist. Only those technologies that potentially support or enable
an organization's strategy should be evaluated seriously. This is another vari-
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ation on the "strategic alignment" issue that has long dogged information sys-
tems management.12

For instance, Southwest Airlines is a very successful airline but has little
in the way of advanced reservation technology. It offers no assigned seating,
and tickets can't be reserved through most major reservation systems. (As an
interesting aside, Southwest gives its customers plastic number cards for
boarding order; when customers have boarded, the cards are counted. As a
result, Southwest seems to have better boarding information than more auto-
mated carriers). American Airlines, on the other hand, has historically main-
tained a major business in information technology and travel-related
information services. These airlines' differing business strategies (one a com-
muter airline of short, regular hops, the other a long-range intercontinental
airline) has led to different implementation of technology.

Innovative technologies are usually much harder to justify financially in
terms of cost savings or increased efficiency. Firms that insist on a quick and
sure payoff for all technological implementations, then, will largely be con-
signed to improving current-use technologies. To adopt innovative technolo-
gies takes courage, sound judgment, and tolerance of risk.

Technical managers within the firm should be those most concerned with
IT markets. However, as I've already made clear, leaving these concerns in
the IT ghetto means technology decisions that truly affect the business can
end up out of the hands of senior managers. Techno-utopianism, enhanced by
the blandishments of IT vendors and service providers, has led too many man-
agers to believe in an illusory technical fix to their problems. Because infor-
mation markets are currently smaller than technology markets, and because
much of the information needed by managers comes from internal sources,
far fewer professionals advocate a focus on external information itself. The
next section should indicate why this can be a costly mistake.

Information Markets

Perhaps the most significant external market for an overall information ecolo-
gy is the one where information is bought and sold. Broadly speaking, infor-
mation markets include both already-gathered information about external
entities (such as customers or competitors) and aspects of the external envi-
ronment itself (industry data standards, government reporting requirements,
or products and services composed of information). External information mar-
kets are comprised of a wide range of sources and formats, including on-line
databases, published works, opinions of experts and industry leaders, political
themes and currents, demographics, and the latest trade show gossip.
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Buying External Information

In general, the information market world is large and growing at a rapid
pace. There are more than 2,000 on-line databases alone; that doesn't
include the many organizations producing and selling information in nonau-
tomated formats, or any of the millions of information sources on the Web.
Such external information can be a resource of great value to organizations.
At a minimum, information professionals have to know what external infor-
mation exists to support their firms. Then, when new information needs
arise, internal information providers should work with their users to perform
"make vs. buy" analyses for specific kinds of information. Internal providers
sometimes feel threatened by external sources, but they can add significant
value for users and their organizations by connecting internal needs and
external sources—or by analyzing, summarizing, and contextualizing exter-
nal information.

External suppliers can provide not only information, but also information
architecture and standards. For example, many large, sophisticated firms, such
as Xerox and Digital Equipment, have outsourced the task of identifying and
structuring commercial customer information to Dun & Bradstreet Informa-
tion Services. The company assigns a unique "Duns number" in its Market
Identifiers file to over twenty million businesses worldwide; the numbering
system allows identification of corporate ownership structure. It would be very
difficult for an individual company to track changes in customer structure,
name, and location on its own; Dun & Bradstreet provides this tracking ser-
vice for many firms, some of whom don't even purchase the commercial cred-
it information that was the original basis for creating this company database.

Xerox learned the value of this kind of outsourcing the hard way. When a
cross-functional management team at Xerox set out to create an internal stan-
dard for customer information, they eventually gave up and adopted the Duns
company identifier as its worldwide standard. Several competing identifiers
within Xerox contained more information or were more relevant to particular
business units; yet the Duns number had worldwide authority, was maintained
better than the others, and allowed more integration with business partners
that also used the Duns structure.

Needless to say, information markets have become critical to the survival
of most firms; they depend on information as much as any other input. Micro-
marketing, niche manufacturing, consolidation of the value chain, mass cus-
tomization, rapid response teams, total quality management, reengineering,
virtual organizations—all of these trends and a host of others are absolutely
dependent on obtaining rapid, accurate information from sources outside the
organization. In most cases, the information is purchased, either outright or
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through business alliances and partnerships, in an exchange that can be char-
acterized as a market transaction.

Not long ago, for instance, demographic information was expensive, dif-
ficult to assemble, and used only by large organizations. But now even small
businesses can acquire, and depend on, inexpensive information about cus-
tomers and markets. Large consumer products firms, such as Frito-Lay, have
sufficient demographic information to know virtually everything that matters
about the people who shop in each retail outlet in which their products are
sold. Until recently, these firms stocked retailer shelves on a "national pat-
tern," in which a certain amount of shelf space was devoted to a standard mix
of products. Now, however, Frito-Lay can vary product mix not only in its
large retailers, but even in convenience stores, based on demographic infor-
mation. Demographics is only one part of this mosaic; there are literally thou-
sands of sources of inexpensive, on-line information about customers,
competitors, suppliers, regulators, and markets.13

Selling Your Own Information

While most companies focus on what information to buy from information
markets, an increasing number are selling in those markets as well. I've
already mentioned Monsanto in this regard. The chemical company has
recently begun a new service business called Infielder that sells information
about "what works" in agriculture to farmers. For years, Monsanto's agricul-
tural chemicals business has accumulated information on the proper combi-
nations of crops, soil, weather, fertilizer, and pesticides. The company
compiled this information into a database that is distributed to growers
through the cable television network. Monsanto's Ag managers reasoned that
an on-line service would be an expedient way to package this product. More
important, in order to allay concerns about proprietary advantage for Mon-
santo, the company's new information-selling business became a joint-ven-
ture with several other firms in the agricultural products industry. The business
began in early 1994, and so far is doing quite well.

The software firm Autodesk is planning to sell the engineering and archi-
tectural designs its customers create with its AutoCAD software package. Cus-
tomers can begin their design process by borrowing from existing designs with
similar components. Several other firms that produce information systems for
their own internal use, such as Fidelity Investments and American Airlines, are
also investigating selling customers modules or objects that they have devel-
oped. Such potentially salable information is, as Stan Davis notes, a business's
"information exhaust." Given that this information is generated anyway, firms
that don't participate in these markets may be missing a real opportunity.
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Moving into information markets, however, can present some serious chal-
lenges. First and foremost, most organizations are not designed either organiza-
tionally or culturally to sell information in external markets. Information
professionals have not historically viewed themselves as businesspeople with
responsibility for producing products and services and then selling them to exter-
nal customers. Most IS workers have seen themselves as internal support work-
ers, part of a company's general overhead. But as I pointed out in the chapter on
information staff, the new-and-improved information professional has to take on
more business responsibility, including bottom-line accountability, before a firm
can expect him or her to sell information effectively in the open market.

Viewing information as overhead also leads to confusion about how to
set prices for information services. When the cost of generating information
within organizations is simply assigned to overhead, no direct charge-back or
expense system is created for it. While the network, or the PCs, or the office
space may all be tracked, the cost of the information itself is rarely accounted
for. Thus, pricing for information products or services on the open market
becomes problematic, because even internally, there's little understanding of
the costs and pricing structure. Fortunately, some research and consulting
work on how to price external information has recently become available.14

One reason that pricing strategies and business savvy are so critical here is
that many information markets lack structure. Information is so malleable that
it can be packaged and sold in an almost infinite variety of ways. At least with
physical commodities, the size of trucks and the shape of containers lends
some uniformity to the lots and transfer technologies. Not so for information;
almost everything about it is open to negotiation.

Firms that enter an information market may also run into the larger issue
of how to organize or participate in public or quasi-public information net-
works like the Internet. In this case, most companies, especially those that
wish to build cognitive authority through larger distribution, will have to deal
with each other as well as with governmental bodies. Information markets
need infrastructure just as much as factories need interstate highways. This is
particularly true for electronic information that's only of use in real time; if it
has to be distributed on paper or CD-ROM through the mail, then it loses most
of its value. Again, plenty of research on the economics and infrastructure of
external information is available for interested managers.15

Adapting to the External Environment

Now that I've detailed the three external markets that influence an organiza-
tion, let's look at how companies interact with the outside world. No firm is an
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island; all must pass information to and from the external environment. The
three approaches I'll describe here—adapting to, scanning, and molding the
outside world—depend on specific business circumstances. But more impor-
tant, they depend on managers who know how to assess when a company can
control outside events—and when it can't.

All organizations, no matter how large or powerful, must adapt to the
external environment to some extent. That means the internal information sys-
tem must be flexible enough to establish the channels, protocols, and content
for that information transfer. Below I'll outline several aspects of the exter-
nal environment to which all firms must adapt.

Government Regulations

Every firm has to report some information to governmental bodies about
employees, sales, importing, hazardous materials, safety, and so on. Some of
this information is strictly required, with little room for reporting flexibility.
Other requirements, however, are more open to interpretation. Firms that
actively manage their political environment, for instance, may create a signif-
icant competitive advantage.

Citibank and NationsBank have long pushed the frontiers of interstate
banking, growing through acquisition and "non-bank banks" when there were
ambiguous regulations against them. Health-insurance companies, for better
or worse, didn't wait for US health-care reform before beginning to shape
public perceptions of the debate. Although there are many reasons for the fail-
ure of these reforms, "spin control" by the industry certainly contributed.
When the issues are complex and multifaceted, it's a good bet the party with
the best-packaged information will win most of the battles.

Customer or Supplier Interfaces

Just as firms must agree with their suppliers and customers about the size of
boxes, pallets, and warehouse loading docks, they also must have some com-
mon means for communicating information about their interactions. When the
information to be exchanged is highly structured and transactional, it's suit-
able for electronic data interchange. By letting computers communicate direct-
ly with computers, firms reduce the number of intermediary hand-offs, and
increase the speed and accuracy of ordering and payment information. But for
less structured information, few standards exist; information is typically
exchanged in document form.

From a technological standpoint, electronic links with customers and sup-
pliers are no longer exceptional. Several Japanese car manufacturers rotate
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their technical and managerial workers throughout supplier ranks, thus pro-
viding continual channels for communication. Information ecologists take
note: even with the speed and coordination necessary for just-in-time systems,
the human factor is still irreplaceable. In order to remain flexible and to adapt
to the external environment, companies can't rely solely on structured data
exchange with business partners. All possible channels for exchanging infor-
mation should be considered, from tying together intranets to regular face-to-
face meetings, co-location, and staff rotation programs.

Scanning the External Environment

In day-to-day managerial terms, scanning the external environment, rather than
adapting to or molding it, matters most. But getting an organization to look outside
itself, and respond effectively to what it sees, is no easy task. An entire mini-indus-
try has grown up around helping organizations scan different aspects of their envi-
ronments, disseminate that information, and change to fit the environment.

The purpose of this discussion is not to summarize or supplant all that
existing work. I'll focus instead on the information flows, both within and out-
side the organization, that comprise successful scanning. There's a generic
process by which any information is identified, located, transferred, and, most
important, used to create change within an organization; readers will recog-
nize the basic information management process I presented in Chapter 8. As I
emphasized there, organizations that leave any of these steps to chance are
unlikely to create or maintain good information environments.

Step 1: Identifying What External Information Is Required

The external information an organization needs should include, at the very
least, information about customers, competitors, regulators, suppliers, and
technology markets. However, one manager's cup of tea isn't necessarily
another's. Frank Aguilar's classic book, Scanning the Business Environment,
illustrates some of the factors involved in determining what external informa-
tion is "strategic" or relevant.16 Scanning for relevance depends on the indi-
vidual's general predilections toward external information, on his or her
knowledge of the domain, on the industry conditions for the organization, and
on the type of information being scanned. Aguilar found that the managers he
studied were most interested in news of the market, including competitors,
customers, pricing, market structure and change; technical news about new
and existing products came in second.
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Making the identification of information needs an explicit part of the
scanning process may cut down on idiosyncratic and repetitive requests for
external information. The identification step is also valuable because it casts
information managers in a role that's likely to have a productive impact on
the strategic direction of the firm. By learning through the strategic planning
process what information the company needs, the information managers of
the corporation can also generate a set of goals for the creation and acquisition
of new information, even if they can't get their hands on it immediately.

Step 2: Deciding Where to Look for Information

Once an organization's information needs are clear, then the search for the
right sources can begin. Obviously, firms won't find all the information they
want, and some of what they do find will be too expensive or difficult to
acquire. Still, any corporate or "special" librarian can direct such inquiries
with ease. That's where emphasizing new tasks for information support staff
comes in. Effective information managers will continually provide, and push
for, diverse information sources that illuminate the widest view possible of
the external environment.

Lack of diversity in information sources probably contributes most to
blind spots in environmental scanning. If firms get all their information only
from "acceptable," "conservative," or "authoritative" sources, they probably
won't see fundamental changes taking place in their external environment. A
great amount of the important information within an organization comes from
face-to-face discussions, rumor, gossip, conjecture, and other soft and tough-
to-manage information sources. Yet formalized systems almost ensure that
such information is completely expunged from external scanning efforts.

In a recent article, researcher Grandon Gill countered the usual practice of
praising automated scanning procedures.17 One of his prime examples, Mrs.
Field's Cookies, is renowned for its use of computerized information systems
in business operations. At Mrs. Field's, store managers are guided by com-
puters in many key functions, including when to bake cookies, hand out free
samples, order supplies—even when to hire or fire an employee. However, by
the early 1990s Mrs. Field's management was caught off guard by major
changes in its industries, and the company suffered considerable economic
setbacks. The information systems at Mrs. Field's could robotize the process
of making cookies, but when bread and sandwiches were added to the menu,
neither the systems nor store managers could adjust.

Gill argues that Mrs. Field's executives overlooked major cues from the
company's external environment because they were obsessed with computeriz-
ing the internal information environment. While he doesn't offer definitive proof
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for this theory, it makes for fascinating speculation. Does automation "wired"
to a particular type of information preclude rapid adaptation to new information
environments? Are the most human-oriented information ecologies therefore
the most flexible? All the research we'd want for such sweeping conclusions
isn't in yet, but I believe a mixture of humanly and technically provided infor-
mation yields the best trade-off between efficiency and flexibility.

Step 3: Bringing External Information Inside

Once information is located, the information manager faces a new series of
hurdles. For example, transferring information across the boundaries of the
organization may lead to architectural difficulties. Unless the organization has
already adopted standards for the inclusion of external information, the for-
mat and structure of such information may fit poorly with the organization's
formal information systems. Extensive massaging may be required to fit diver-
gent information within an organization's preexisting categories and channels
of communication.

Furthermore, behavior problems often pop up in the transfer process.
External information is "not invented here" and may be poorly received by
users if it's negative. This is the classic result of many an innovative consult-
ing study. It's all too easy for senior managers or overworked professionals to
ignore external information if it doesn't match what they want to hear—even
if the organization has paid for it. In short, a process, a person, and a channel
must all be developed to pull the information inside the organization and inte-
grate it into a usable form.

For example, at Sematech, a research consortium of semiconductor man-
ufacturers, research information has to flow from Sematech to its member
companies. In addition to the usual information distribution channels of docu-
ments and databases, each member company has "assignees" who move to
Austin, Texas, where Sematech is located, for several years. There are also
permanent workers within Sematech who are responsible for ensuring that
information flows to each member company, and employees of the member
company located within the companies whose job it is to pull the information
in. Sematech has a "Technology Transfer" department and a high-level steer-
ing committee to address the issue. It's only through such conscious efforts
as this that information can penetrate the walls that organizations uncon-
sciously create.

The experience of Microelectronics and Computer Technology Corpora-
tion (MCC), another Austin high-tech consortium established to collaborate
on developing new technologies, illustrates just how hard it can be to transfer
external information.18 The executives who ran MCC were afraid that confi-
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dential information would be stolen by foreign companies or governments,
and focused too much time and too many resources on protecting research
results. But transferring technology from MCC to the member companies that
started and financially supported it became a far bigger problem than main-
taining confidentiality. Researchers inside member companies were threatened
by MCC's efforts, and adopted protective "not invented here" stances. None
of the member companies were based in Austin, and researchers wanted to do
research, not travel to other cities to transfer ideas. That meant there was little
face-to-face contact between information providers and users. The situation
became so grim that MCC could have placed its information on the public
street outside its building and no one would have taken it.

Step 4; Using External Information

The final step in managing external information is using and acting on it.
Since external information is widely available and for sale, competitive
advantage comes from using it more effectively than other firms. Indeed,
throughout this book I've described instances in which key information has
been ignored by companies—including at both Ford and General Motors,
where market research suggested that a minivan would have broad market
appeal, but neither company acted fast enough. That left Chrysler to build
and market the first minivan in 1983, selling several million of them to
American drivers.19

Whether or not information gets used in decision-making is a complex
issue, one that I can't treat fully here. Information is more likely to be used, of
course, if it has cognitive authority, or perceived reliability and accuracy. As
McKinnon and Bruns make clear, managers go to great lengths to indepen-
dently confirm information's reliability through several channels. With exter-
nal information sources, however, many of the informal means that managers
use to cross-check internal information won't be available.

Researcher Patrick Wilson has investigated the murky process by which
information acquires cognitive authority.20 He argues that cognitive authority
is a matter of degree. Those seeking to establish the authority of external
information sources might follow his general rule of thumb: multiple, well-
regarded authorities will be necessary to establish a source's validity. Yet
many organizations fail to act on external information because nobody
attempts to cross-check external information to establish its authority. Infor-
mation support staff and providers would do well to remember that it takes
more than one well-respected information manager to establish the cognitive
authority of an outside source. And information professionals must continual-
ly buttress the credibility of their sources.
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Molding the External Environment

While adapting to the outside world is necessary for a company's survival—
and scanning for industry and market trends is indispensable—active man-
agement of the external information environment may represent the greatest
opportunity for future business growth. Many possibilities exist for molding
the external environment. Companies often can't control their industry or
external politics; but managers might consider some of the following ways to
put their stamp on the outside world.

Public Relations and Issues Management

One of the most common ways to influence the external environment is
through PR that actively crafts the image and perception of a company or its
brands. The right kind of public relations can be invaluable, especially for
companies whose survival depends on being recognized within mass markets,
or on receiving government approval for key actions. A vast industry of public
relations firms, of course, are available to nurture this task.

In some companies, PR is little more than "spin control." Managers try
to improve the corporate image only after the negative consequences of some
action—everything from a merger or business acquistion to poor labor prac-
tices in developing countries—have become public. But companies can also
adopt a more proactive PR stance, one that's often called "issues manage-
ment." While the idea is not new, reseachers Betsy Sigman and Sarah-Kathryn
McDonald argue that "the systematic identification of emerging issues and
their potential impacts clearly is new in the corporate world."21 They describe
five steps for issues management: identification, analysis, preparation of orga-
nizational responses, development of detailed implementation plans, and eval-
uation of organizational responses.

Rogene Bucholz defines issues management as "an organized and sys-
tematic effort on the part of a corporation to respond effectively to issues of
public concern in its external environment".22 Based on her work and that of
Sigman and McDonald, it's clear that organizations with effective PR opera-
tions have an internal information environment capable of not only identifying
outside trends, but also of providing information-rich products and services
designed to affect the direction of those trends.

Ironically, public relations and issues management are typically handled
by professionals who aren't viewed as information providers in an organiza-
tion. Forging closer working relationships between internally and externally
oriented information managers—for example, getting PR people onto infor-
mation management councils and task forces—makes a lot of sense. Instead of
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complaining about how PR people "think" or glad-hand the press, why not let
them into the information loop?

Market Signaling

Companies can influence behavior and actions within their markets by the selec-
tive release of information. Signaling can be a very powerful tool for setting the
competitive climate of an industry, and in influencing pricing, promotions, and
other marketing approaches. Market signaling is a classic strategy topic, and has
been treated in related literature.23 Market signals are not only important ways to
support corporate strategy, but also can achieve strategic ends all by themselves.

The "predatory product announcement" made famous by IBM and
Microsoft is a well-known example of market signaling. Just by announcing
their intentions to produce a hardware or software product, these firms have
discouraged smaller competitors from entering the fray. The information alone
creates changes within the market, since the company that signals doesn't nec-
essarily come out with a proposed product on schedule—or ever—a practice
disparaged in the computer industry with the term "vaporware."

Information Standards

A final means of using information to influence the external environment is
to create standards that the rest of the industry, or even the overall economy,
must emulate. Firms do this in one way when they work with the American
Institute of Certified Public Accountants or the Securities and Exchange
Commission to affect how financial results are reported. In the realm of elec-
tronic data interchange, certain companies like General Motors helped mold
the Transportation Data Coordination Committee's information standards. GM
also shaped the Manufacturing Automation Protocol standard.

On the Internet, early adopters of key functions have set standards simply
by doing a good job, but these standards hold for a much shorter time than in
other information markets. The "Yahoo" search service quickly set a World
Wide Web standard by working diligently to list new and interesting Web
pages and by continually updating page categories. However, its categories
didn't stick when other search services entered the market. With no other tech-
nology can standards be established so quickly—and fade so fast.

Looking Forward, Outward, and Beyond

A company won't survive long if it doesn't know its customers, competitors,
and regulators—all aspects of its external environment. A firm won't excel at
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information technology unless it scans and takes advantage of the relevant
technology markets. And it may miss important new business opportunities
by ignoring external information markets. Each of these markets contains its
respective segments and subsegments, some of which will be more relevant
to a specific firm than others. In some cases, companies need to beam infor-
mation out into the external world; in others, they need to acquire what they
don't already know.

Information that could change an industry's competitive dynamic is often
there for the taking. But in order for a company to notice that information,
bring it to the attention of the right people, and then act on it, all components
of a firm's information ecology must function smoothly—no simple task, and
one yet to be accomplished consistently by any company I know of.

Still, any organization's need for both external and internal information—
good information, effectively managed and used—is reason enough to follow
the tenets of information ecology. The techno-utopianism that still rules many
IT shops is out-dated, naive, and inadequate for today's organizations. The
many information problems I've encountered and discussed in this book will
only become more complicated as we enter the next century. All companies
have a bumpy road ahead; but those with information ecologists at the wheel
take with them a new vision, strategy, and set of people-oriented practices to
navigate through the constantly changing world of information use.

Assessment Survey for the External Environment
The greater the level of agreement with the statements below, the better an
organization manages its business, technology, and information markets.

Business Markets

My organization has identified the external business information that's of
particular importance to us.

There is a person or group dedicated to collection and analysis of market
information—including information about customers, channel partners,
final end users, and market trends.

There is a person or group dedicated to collection and analysis of com-
petitor information—including information about competitor size, mar-
ket share, strategy, and products and services.

There is a person or group dedicated to collection and analysis of infor-
mation concerning best practices and/or benchmarks for our key process-
es and activities, both within and outside our industry.
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We have often been able to anticipate changes in our business through the
information we've collected.

Technology Markets

My organization has a well-established view of what types of technolo-
gies are most likely to bring us competitive advantage.

There is a person or group dedicated to tracking emerging information
technology capabilities.

We adopt relevant information technologies at the right time.

My organization has developed technologies or applications that have
been seriously considered for sale in the external marketplace.

We participate in associations or consortia that develop new technology
solutions or standards.

Information Markets

My organization has evaluated its potential to sell some of our
information or knowledge in the external marketplace.

A process is in place to evaluate external information sources for their
business relevance, quality, and cognitive authority.

External information is systematically captured, disseminated, and used.

Internal information providers regularly work with users to perform
"make vs. buy" analyses of information.

My organization both supplies information to and receives it from
industry associations and consortia.
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Implementing Information Ecology

Metaphor takes us beyond formalism
and rigid measurement. . . and
promotes heightened sensitivity
towards context and cultures.
It... deserves a place in every information
manager's professional knapsack.

Blaise Cronin, Information Management

Chances are you haven't ever thought about the subject of information
use in quite this fashion. You may be wondering, "What has to happen in
order for the ecological approach to thrive?" "What will it feel like if I'm
successful?" "What if I fail?" These are all valid—if anxiety-producing—
questions. In this concluding chapter, I'll bring the visionary aspects of
information ecology down to earth, focusing on the most pragmatic ways
to rethink information management. Then I'll wind up with a story about
what an ideal information ecology can accomplish—how a fictional com-
pany might put into practice many of the specific initiatives I've discussed
here.

What Should I Do First?

I've argued all along that information ecologists never do just one thing. Yet
it's unlikely that any manager has the support and resources to begin on every
aspect of the ecological model at once. To my mind, the best place to start at
most organizations is with two components: information management staff
and information mapping.

218



 

Implementing Information Ecology • 219

Let's consider the staff component first—particularly who is going to
manage all these changes. From what existing information function should
the chief information ecologist come? At the very least, a company's IT or
information services organization should be consulted on the issue of organi-
zational support for information itself. Of all the information provider groups,
it typically has the most resources and clout. However, since most existing IT
workers devote their time to the technology, they have few hours or little ener-
gy left over to think about information or knowledge.

That leaves two options. One is to outsource the technology—get some-
one else to do the plumbing, while you focus on slaking information thirst.
I've already mentioned that Equifax had a lot more ability to pursue the busi-
ness opportunities in its credit-reporting databases after it handed over day-
to-day management of the technology to IBM. Similarly, the giant oil
company BP decided that it would outsource the management of geological
data technologies, focusing its own efforts on analyzing and interpreting that
data. It's now possible and even common to outsource such traditional IT
functions as data-center operations, development and maintenance of com-
modity applications like payroll and general ledger, and provision and sup-
port of end-user computers. Note that not all the people who formerly did such
jobs can be transferred to the outsourcer; otherwise, no one will be left in-
house to concentrate on information.

The other option for organizational information support might be called
"functional mitosis"—taking the existing information services function and
splitting it in two. One group could continue the current activities of negotiat-
ing with technology vendors, building automated systems, and designing and
implementing technology infrastructure. The other group could address infor-
mation in the manifold ways described in this book. Since the "Chief Infor-
mation Officer" role has already been taken, perhaps the leader of this
function should be called Chief Content Officer.

Actually, a number of firms are already creating such functions, under the
banner of knowledge management. Chief Knowledge Officers and Chief
Learning Officers have appeared at Coca-Cola, General Electric, Sequent
Computer, Young & Rubicam, and many leading consulting firms, including
Ernst & Young, Coopers & Lybrand, and Booz-Allen and Hamilton. My con-
sulting and research work with managers in these positions suggests that they
don't normally make a firm distinction between information and knowledge,
although they try to steer clear of "data" in most cases. Their goals are typi-
cally to capture and distribute information with particularly high value, and
to motivate increased use of information and knowledge. Therefore, instituting
a Chief Knowledge Officer would clearly reinforce ecological information
management.
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Of course, if senior executives want information or knowledge manage-
ment to thrive in their organization, they also have to establish other informa-
tion staff roles. But creating a senior, highly visible position is a good first
step. In fact, the advertising and marketing firm Young & Rubicam has recent-
ly added a Chief Knowledge Officer to one of its divisions (Wunderman Cato
Johnson, an advertising firm). Nicholas Rudd, this CKO, believes that knowl-
edge and information should be managed by all employees, and that his role is
to educate and influence them.

The second "first step" toward managing information ecologically is to
create a map. Information mapping is not only extremely valuable but also
fairly easy to do. Given a specified information domain (which can be identi-
fied through a quick, informal information strategy exercise), an initial map
can be completed in a couple of months. It's a great way to improve an orga-
nization's information access, as well as to help workers become familiar with
the concept of information management.

Your first mapping project should cover an information domain that's
important to the company, but not overwhelmingly difficult to represent in this
way. Since customers matter to just about every organization, mapping cus-
tomer information is my generic recommendation. Most firms don't have a
good sense of how complex their customer information can be, how many dif-
ferent places around an organization it can be found, and how little consen-
sus there is on how it should be managed. It's not the easiest place to start,
but a useful customer information map has the most potential for immediately
helping a company. For firms with good knowledge of their customers already,
or with unusual circumstances that make mapping customer information extra-
ordinarily difficult, information about products, competitors, or a key process
may be a better place to begin.

Success Factors for Information Management

Unfortunately, most organizations aren't managing information today the way
I would have them do it. Because the ideas and issues presented in this book
represent a change from current practice for most firms, implementing infor-
mation ecology requires some sort of intervention—as with other major efforts
like implementing a process management program, a new business strategy,
or a new way of managing people. By now, we know something about what
makes change programs successful; in this section, I review these factors in
connection with information ecology.

Change advocates, for example, almost always report that a high level of
senior management awareness, support, and participation is necessary if a
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change program is to succeed. This involvement goes beyond mere agreement
that information management or information ecology is a good idea; passive
involvement isn't enough. Senior executives must also actively persuade dis-
senters, reward positive behaviors, punish negative ones, and set a good per-
sonal example of information management and use. Although you can
undertake information ecology initiatives without senior management involve-
ment, you probably won't get very far.

Assuming that you aren't yourself a senior executive, the usual methods for
getting the awareness and attention of those at the top apply. It helps to start with
an executive who's already an effective information user, who may have an intu-
itive grasp of information management ideals, and for whom ecological notions
won't be a gigantic leap beyond what she already believes or does. You and this
hypothetical senior executive can build awareness through internal educational
programs, external seminars, circulating articles about other firms' or competi-
tors' information practices, or one-on-one evangelism. Keep in mind that some
managers who don't believe in information or who equate it with technology
may be beyond persuading, so cut your losses and look elsewhere for support.

Another factor, particularly for the longer term, is linking information
ecology to firm economics. Successful information management involves com-
peting with other projects for time and resources, as well as spending some
money; therefore, the issue of financial return on information ecology has to
be addressed at some point. How will better information management help
your firm make or save money? If information will help your managers make
better decisions, can you begin to identify the economic value of those deci-
sions? Just as companies implementing TQM programs identified the "cost of
quality" (actually the cost of poor quality), what's the cost of poor informa-
tion? What decisions made in the past might have had more successful results
if the decision-maker had better information, or had used available informa-
tion more effectively? Of course, this kind of discussion can be politically
sensitive; you might choose to use a manager who no longer works for the
company in your "cost of poor information" analysis.

Ardent information ecologists can rightfully point out that we have spent
trillions on information technology, often without any good evidence of eco-
nomic benefit. But information ecology won't profit from the same kind of
blind faith that has pushed along many purchases of computers and software.
It's easier to find starry-eyed supporters of expert systems or object-oriented
databases than to trust advocates of new information staff or information
behavior approaches. More to the pragmatic point, we don't want to repeat
the same mistakes made by boosters of IT management.

In addition to new staff roles, some desirable personal characteristics
are necessary if managers want information ecology to succeed. Adopting an
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egotistical, empire-building approach to information is the surest way to
undercut the best of intentions. Information ecology will threaten some peo-
ple in the organization under any circumstances—especially if others think
information ecologists are attempting to expand their own power. For that
reason, information providers must view their jobs as primarily facilitative;
they support line managers and workers, not the other way around. And they
must build coalitions among the various providers in the organization, includ-
ing IT professionals, librarians, market researchers, and controllers. If
"knowledge"—a term that can sound quite intimidating—rather than "infor-
mation" is the firm's latest buzzword, then its providers and managers must
seem even more ego-less.

A related success factor is to clarify what is being managed. Informa-
tion ecology won't seem so threatening if its range is limited, at least at
first. While it's possible to apply ecological approaches to data manage-
ment, the best short-term results will probably be achieved through a focus
on value-added information and knowledge. Therefore, information ecolo-
gists should make clear to those who work for the IT function, for example,
that their efforts won't interfere with data management and transaction-pro-
cessing applications. Perhaps later on, when ecological approaches have
become more familiar and accepted, they can be extended into the realm
of data.

A final success factor is avoidance of excessive structure and misplaced
precision. I've purposely avoided describing a methodology for information
ecology, because this should always be an approach that employs careful
thought, customization, and selective application. Any of the components of
information ecology, from strategy to fiddling with physical arrangement, can
be overdone. One firm, for example, decided to "reengineer" its organiza-
tional learning and knowledge management processes. With the aid of an
overly methodological consultant, it identified and redesigned one process in
this area—but also four subprocesses, fifteen sub-subprocesses, twenty-eight
sub-sub-subprocesses, and fifty-three sub-sub-sub-subprocesses. Clearly,
detail has replaced common sense in this firm. Not surprisingly, very few
(five percent, by one manager's estimate) of the redesigned processes have
been implemented.

In achieving any major change, it's not enough to focus on avoiding what
might go wrong; it's also necessary to have a vision of how the organization
might look if everything goes right. For that reason, I'll close the book with an
account of what an ideal information ecology could be. If your company is
embarking down this road, you may also want to imagine how your own orga-
nization will look at its ecological best.
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The Ideal: How GoodDrug Manages Information

Fictional GoodDrug Corporation is an international pharmaceutical firm, with
its home office in White Plains, New York. Founded in 1897 by Zebedee and
Sophronia Winsor, who originally ran a local pharmacy, the company took off
when the Winsors began marketing their own "Headache Tamer Tonic." By
the 1920s, GoodDrug had become a national corporation with R&D labs in
White Plains, Detroit, and Los Angeles. The company weathered the Depres-
sion and World War II, introducing new products every year, some of which
became top-sellers: a children's aspirin called "Baby Buddy Chewables,"
GoodDrug's sleeping pill "Terminex." By the 1960s, the firm began moving
into foreign markets and has been expanding ever since.

A Model Information Environment

Currently, GoodDrug Corporation has a model research information environ-
ment. For one thing, it has a well-defined information strategy. Its executives
have concluded that achieving worldwide integration and visibility of its drug-
research information—as well as increasing the quality of external market
information—should be the company's primary goals. To develop this strate-
gy, GoodDrug's managers undertook an analysis of all components of the
information environment. This analysis was overseen by the company's Infor-
mation Management Council, a cross-functional team of GoodDrug's infor-
mation provider organizations, including Information Systems, Market
Research, the Business and Research Libraries, and the Controller's Office for
financial information. The analysis identified the key information domains that
GoodDrug needed to address, such as specific content areas like competitor
intelligence.

Unlike in most companies, GoodDrug managers at all levels are quite
aware of the part information politics can play—or the havoc they can wreak.
The firm's overall political structure is quite democratic and decentralized; if
anything, employees may share too much information with each other. So
senior managers and the Information Council agreed that centralizing infor-
mation management made sense, even if that ran counter to their usual prac-
tices. In order to integrate drug-development information, top managers
appointed a "Research Information Czar," a senior research scientist named
Teresa Chiu, who now coordinates current development information; identifies
new information requirements; establishes who has what information and
where they're located (or on what technical platform it exists); and generally
decides which information initiatives to undertake.
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Teresa, the Research Information Czar, along with the company's other
executives, actively manages the information behavior of the firm. Good-
Drug's behavioral problems would be envied in some quarters. The strategic
analysis made clear that its employees and managers were a bit too willing to
share information; consequently, many GoodDrug workers have experienced
information overload. The Information Council therefore issued a set of "Rec-
ommended Information Practices" that asked employees to stop sending most
broadcast and multiple-copy electronic messages. One GoodDrug business
unit gives its users an e-mail budget, in which they're only debited for broad-
cast messages.

GoodDrug, of course, has a terrific (and unusual) information culture, one
that encourages researchers to share information internally as well as through-
out the industry and related scientific community. Top managers believe that
participating in conferences, seminars, and academic journals brings in more
information than it ultimately loses. GoodDrug scientists present their work
frequently and collaborate with university researchers, sometimes even with
competitors. Perhaps as a result, GoodDrug has one of the most productive
R&D establishments in the industry.

GoodDrug's Research Information Czar and Information Council mem-
bers constitute high-level information staff. The company also has designat-
ed experts in key information domains. For example, top managers want to
accelerate the drug-approval process in areas where GoodDrug hasn't per-
formed strongly to date, including Latin America, Australia, and Asia; that
means the company needs better information on regulatory processes in those
countries. To that end, GoodDrug has experts on governmental and regulatory
issues in place around the world. In addition, English has become the compa-
ny's official language so that information on this and other topics can be easi-
ly exchanged across borders.

GoodDrug, however, really views all of its employees as members of the
information staff. Each person is responsible for their own information needs,
managing their personal information environments, and sharing appropriate
information with others. GoodDrug's information managers have made clear
that twenty-five percent of individual performance evaluation is based on how
well employees share, creatively use, and (where appropriate) control infor-
mation. In fact, one assistant marketer, Selma Rivers, was recently promoted
to project director when she persuaded a drug-development team to reformu-
late the company's most popular allergy medication for twenty-four-hour
release. GoodDrug's human resources department had Teresa Chiu write a
widely distributed memo that made public why Selma had been promoted.

In addition, GoodDrug managers put great emphasis on defining key
information management processes. Information managers, for example, have
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observed how both researchers and developers involved with a new product
obtain, use, and share information. In order to speed up new drug applications,
managers have documented the process for generating and circulating drug-
development information, presenting it to all participants.

They've also eliminated bottlenecks and misdirections of information,
such as clinical director Joe Kahlo's previous refusal to sign off on clinical-
trials reports unless they were perfectly formatted in twelve-point Palatine
type. And information generated early in the process—such as an indication
that a drug might cause stomach discomfort—is now communicated to reg-
ulatory managers far downstream, so they can begin preparing a regulatory
strategy.

Teresa Chiu, the Czar, feels her company has a good drug-development
information architecture, which largely consists of process-oriented informa-
tion maps. But she wants to set up a centralized document-management sys-
tem for drug-development information, and has a small team of analysts
surveying available technologies. Teresa also believes that commercial and
market information requires a better architecture. Her systems planners are
therefore in the midst of completing a map of available financial, competitor,
and customer information for GoodDrug.

What About the Larger Organization?

GoodDrug's information environment, of course, is always affected by its cur-
rent business situation. The need for better R&D processes has led to substan-
tial work on drug-development information processes and architecture, under
the czar's control. GoodDrug's overall business strategy has rapidly been
translated into new information strategies, including its focus on particular
geographical markets. And the company's informal but hard-working organi-
zational culture has had a major influence on GoodDrug's open information
culture. Winston Winsor, the latest in the founding family's line to sit on the
board, originally managed R&D. He's still a legend at GoodDrug, where older
employees remember his enthusiam for teams, his drive to meet deadlines
without penalizing anyone, and his ability to listen patiently, even when he
thoroughly disagreed with someone else.

GoodDrug managers also consciously manipulate its physical arrange-
ment to facilitate information goals. When a new product development project
at GoodDrug first gets underway, managers bring team members together for a
limited time at the company's main R&D site in White Plains. Later, once the
team is communicating well and on schedule, individual members can return
to their own offices around the country (or the world), communicating through
weekly videoconferences and e-mail. Even then, however, a core of
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researchers on the team share open offices in the same physical space. Sup-
port resources for the team, including an information specialist, are also part
of this on-sight core. Posters in the cafeteria describe each research team's
project status and goals so that others in the company can coordinate their own
work with that of the teams.

GoodDrug has made a modest technology investment to improve its infor-
mation ecology in certain areas, though this is not its primary information
management focus. For example, the company gives its sales force and
researchers laptops so they can access information outside offices; it has
implemented groupware like Lotus Notes to help manage less structured infor-
mation; and established a number of World Wide Web sites. However, based
on Teresa Chiu's assessment, GoodDrug halted a planned conversion of main-
frame financial systems to client-server hardware, because the heavy invest-
ment wouldn't really deliver much better information.

Making the Most of What You Can't Control

Much of GoodDrug's external environment—the ever-shifting mire of the
health-care industry—is out of the company's hands. At the moment, the main
focus of its business markets—customers like HMOs and physicians; manu-
facturing suppliers—is regulatory affairs. For example, if the US government
speeds up its regulatory process for approving new drugs, that will dramati-
cally change the company's R&D operations, its demands on suppliers, and
the expectations of customers. In general, US health-care politics are in flux,
and no company in a related industry is immune.

Like most companies in its industry, GoodDrug maintains a Government
Affairs office in several capitals of its major markets (London, Tokyo, Rome),
and a "Regulatory Affairs Information Summary" document is prepared week-
ly by each office. Yet the Information Council's strategic analysis also uncov-
ered the fact that individual researchers didn't know enough about emerging
pharmaceutical customers, largely because the health-care industry was chang-
ing so fast. Researchers understood what physicians wanted, but they were
less familiar with the views of buying groups, mail-order pharmaceutical dis-
tributors, and even employers.

Teresa Chiu jumped in here, assigning market information specialists to
each drag-development team. She also approved an internal Web site for mar-
ket information, including internal and external reports on industry forces, key
players, and how GoodDrug products may be affected by industry develop-
ments. The Web site has many links, each of which lead users to the firm's
expert on a particular topic.

Information managers at GoodDrug continually analyze external technol-
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ogy markets, evaluating any number of products that may be cost-effective
for the company. Lower cost fiber-optic communications, for example, would
allow GoodDrug employees to transfer graphic images to R&D sites around
the world—even to customers and suppliers. But at the moment, it's still too
expensive. Information managers are also considering external technology ser-
vices for certain functions, since outsourcing of IS services could free them
up to focus on information content.

GoodDrug buys considerable information from external sources like the
Cambridge, Massachusetts-based firm Pharmaceutical Information Manage-
ment. But purchasing from external information markets is only one way to
keep up with changes in the external environment. GoodDrug regularly com-
municates with its biggest customers about their needs and satisfaction with
products. And the company's managers are good at sniffing out information
from a variety of sources: job applicants, industry consultants, even their own
numbers on trends in product consumption.

GoodDrug has also entered into several early-stage licensing agreements
with other pharmaceutical firms. Its licensing partners receive not only access
to new drug compounds with the potential for controlling kidney disease, but
the more informal information circulated among GoodDrug's researchers in
this area. The Japanese company Konichiwa Drugs has access to GoodDrug's
IntraNet and drug-development Web sites; in the US, Konichiwa scientists
work side-by-side with GoodDrug researchers. These lucrative "information
licensing" agreements now earn the company substantially more than drug
licensing alone at an early development stage.

Back to the Real World: Messy or Not, Ecology Matters

Even fictional GoodDrug's information ecology is always changing, so man-
agers have to scramble to keep up. Specific information practices may make
sense at one point in time, but become less helpful at another. In addition,
while I've made sure this company has addressed every component of the
information ecology model, many of its initiatives are inextricably intermin-
gled. Putting market information specialists at different sites not only
improves external business information but also helps build the company's
internal support staff. In turn, making individuals responsible for their own
information needs shores up the support staff, while encouraging the right
information behavior and culture for GoodDrug.

The real point is that managers can't approach information use as a
"fixed" project with a "perfect" end in sight. The nature of the information
beast is to evolve and grow—wildly and chaotically at times, in a more con-
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trolled fashion at others. GoodDrug's information ecology isn't perfect, but
it's as close to information nirvana as we're likely to get.

And why does this nirvana matter? Let me count the ways. No compa-
ny—including yours—will ever achieve a true competitive advantage through
information without adopting more human-oriented approaches to managing
it. Many firms have already begun to implement certain aspects of informa-
tion ecology—to generate new revenues, to find out more about competitors,
to get ahead of the innovation curve, to stop bleeding money for inappropriate
and confusing technologies. We have tried machine-oriented alternatives for
decades now without substantial success. It's time to look to ourselves for the
information answers.
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