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From Closed to
Open Innovation

The Transformation of the IBM Corporation

HE VERY successful model of Closed Innovation within large firms
has gradually given way to a more diffused, more externally fo-
cused way of organizing innovation. Younger companies and start-ups have
eschewed the closed approach from the time of their founding, but the
question remains whether or how an established company might move
from a Closed Innovation mind-set to an Open Innovation mind-set.
The IBM Corporation has made such a transformation. Because of
the company’s long and storied history, the account here will necessar-
ily be selective and organized around the themes of Closed Innovation
and Open Innovation. IBM’s transition was far from easy. In fact, it took
a near-death experience to force it to make the shift. And many thou-
sands of people had to be laid off along the way, so not everyone in the
company was able to make this shift. Nonetheless, despite the layoffs
and the write-offs, IBM’ experience shows that even large, successful
organizations from the days of Closed Innovation can (at some cost)
become far more open in their approach to innovation. What's more,
large companies can continue to profit from their innovation invest-
ments, albeit in different ways than they did before.

Closed Innovation Success at IBM: 1945-1980

It would be hard to overstate the impact that IBM has had on the com-
puter industry. From the inception of computers during World War IT
up until 1980, IBM was a central player—in fact, the central player—in
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A closed paradigm assumes internal control for innovation;
open sees ideas outward/inward from/to the firm and market

FIGURE 1-4
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Open Business Models (2006): open source development — success

42 OPEN BUSINESS MODELS

was a reliable ally, at least in the short term. Collabra achieved some
temporary protection of its ideas with Microsoft because it knew Micro-
soft would benefit from working with the smaller company, not because
of the strength of Collabra’s IP. And Collabra always maintained an
outside option by courting other potential strategic partners—whether
those other partners were Novell, IBM, or Netscape—if Microsoft
didn'’t respect its IP.

HENRY CHESBROUGH

NAMED A “TOP 50 INNOVATOR" BY SCIENTIFIC AMERICAN

MANAGING OPEN INNOVATION: IT TAKES
AN OPEN BUSINESS MODEL

Whether you are in a large organization or a small one, chances are
you need to open up your innovation processes. But to do this effec-
tively, you must connect your business model to your innovation
process. Companies that are large typically enjoy strong business
models. However, they face challenges and risks that small companies
do not. It is hard for large companies with successful business mod-
els to change them to exploit Open Innovation opportunities. Small
companies, on the other hand, lack the strong business model and
resources to enable them to exploit the opportunities of Open Inno-
vation without fear of being copied by a larger foe. IP protection is one
of the many tools needed in their business model to achieve success.

In the next chapter, we will look more carefully at the external
environment surrounding the company’s business model. Before
doing that, however, we must consider a frequent objection that is
raised about the idea of managing Open Innovation in the context of
your business model: what about open source software development?

OPEN

Business Models

How to Thrive in the
New Innovation
Landscape

OPEN SOURCE: A SUCCESSFUL
TECHNOLOGY WITHOUT AN
APPARENT BUSINESS MODEL

One of the central tenets of my previous book, Open Innovation, is
that business models are essential to unlocking latent value from a

HARVARD BUSINESS SCHOOL PRESS
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THE PATH TO OPEN INNOVATION 43

technology. In the introduction, the book asserts: “There is no inher-
ent value in a technology per se. The value is determined instead by
the business model used to bring it to market. The same technology
taken to market through two different business models will yield dif-
ferent amounts of value. An inferior technology with a better busi-
ness model will often trump a better technology commercialized
through an inferior business model.”

Open source software development seems to challenge this claim.
By construction, open source software is created without any one firm
owning the ability to exclude others from using technology, provided
that these other firms observe the open source requirements. En-
hancements to the code are available to everyone on an equal basis.

Is open source’s success simply an exception to the general rule,
is this success due to a business model of a different kind, or is there
something fundamentally wrong with the claims of Open Innovation
regarding the importance of business models? What I hope to show now
is that the evolution of the open source software movement is being pro-
pelled by the emergence of clear and distinct business models built
around it. I think of them as “open source business models.”

Open Source Software: A (Very) Brief Introduction

There have been numerous studies of the open source software com-
munity, ranging from enthusiastic proclamations of its benefits (e.g.,
Eric Raymond, The Cathedral and the Bazaar), to condemnations of it
as pernicious to innovation (such as the comments by Steve Ballmer,
CEO of Microsoft, likening Linux to a “cancer”).? More scholarly
examinations of the open source software approach can be found in
“The Simple Economics of Open Source,” “Guarding the Commons,”
and “How Open Is Open Enough?"?* Listings of open source research
resources are abundant online.>*

And this wealth of study takes no account of the enormous on-
line literature that discusses many elements of open source. This ranges
from blogs, to communal places like Slashdot (www.slashdot.org), to
repositories of open source software code, such as SourceForge.net.

As a result, we now know a great deal about how open source
software development works. It is a collaborative, community model

February 21, 2018
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of development, based on a process that does not allow any contribu-
tor to exert a proprietary claim to intellectual property on any portion of
the code being developed within the open source framework. (How-
ever, the technical legal status of open source software is actually
varied and complex, as different projects employ different licensing
arrangements, which vary in the rights those arrangements convey to
developers to use their contributions in other, proprietary software.)

What You Don't Read About:
Open Source Business Models

One doesn't read much about business models in open source soft-
ware development. There are strong social norms and legal protec-
tions that have been crafted to discourage people from profiteering
on the work of their peers. There are even frequent postings on well-
frequented Web sites that identify cases where the norms of the
group appear to be violated (though there have been few, if any, legal
sanctions against violators).

However, occasional crises reveal parties that have developed
business models to profit from the adoption of open source software.
One crisis of this kind was the threat by the Santa Cruz Operation
(SCO) to enforce its alleged IP rights (contained in a version of Unix
it purchased from Novell) over the code being widely circulated in
the Linux community. It subsequently sued IBM for $1 billion for al-
legedly devaluing SCO’s Unix license. Separately, SCO sued users
AutoZone and Daimler Chrysler for using Linux without a license to
SCO’s Unix.?> While the open source community was very upset over
these lawsuits, a very different response came from a group of com-
panies that included Intel, IBM, Hewlett-Packard, Novell, and Red
Hat. These companies banded together to pool resources into a fund
to indemnify customers of open source software for legal expenses
they might incur in defending themselves from a lawsuit, should they
choose to use open source software. Separately, IBM appears to have
taken the lead role in defending against the SCO suit. Without demean-
ing IBM’s sincerity in any way, committing substantial resources in
this manner is a highly reliable indicator that IBM’s business model,
and the business model of the other companies just mentioned, ben-
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Joy’s law (1995) learned from open specifications projects at Sun

... the smartest people
in the world
don’t all work for us.

The trick is to make it
worthwhile for

the great people
outside your company
to support

your technology.

<,

N, (Y
2 Sun =

microsystems

Java

Source: Bill Joy, interviewed by Brett Schlender and Michael H Martin (1995). “Whose Internet Is It, Anyway?”, Fortune v132.n12 (1995), pp. 120-142.
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Laws of copyright in the Berne Convention (1886) were amended by
The Open Source Definition (1999) and Creative Commons (2002)

@) open source mitiative
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Article 1:

Article 2:
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Article 3:
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Article 5:
Article 6:
Article 6bis:
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Article 9:
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Berne Convention
for the Protection of Literary and Artistic Works

of September 9, 1886,
completed at PARIS on May 4, 1896,
revised at BERLIN on November 13, 1908,
completed at BERNE on March 20, 1914,
revised at ROME on June 2, 1928,
at BRUSSELS on June 26, 1948,
at STOCKHOLM on July 14, 1967,
and at PARIS on July 24, 1971,
and amended on September 28, 1979
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The Open Source Definition

Introduction

Open source doesn't just mean access to the source code. The distribution terms of open-source software must comply with the following criteria

1. Free Redistribution

The licanse shall nat restrict any party from selling or giving away the software as a companent of an aggregate software distribution containing programs fram
several different sources. The license shall not require a royalty or other fee for such sale.

2. Source Code

The program must include source code, and must allow distribution in source code a5 well as compiled form. Where some form of 2 product is not distributed
with source code, there must be a well-publicized means of obtaining the sourca code for no more than a reasonable reproduction cost, preferably downloading
via the Internet without charge. The source code must be the preferred form in which a programmer would modify the program. Deliberately obfuscated source
code is not allowed. Intermediate forms such s the output of a preprocessor or translator are not allowed,

3. Derived Works

The license must allow modifications and derived works, and must allow them to be distributed under the same terms as the license of the original software.

4. Integrity of The Author's Source Code

The licanse may restrict source-code from being distributed in modified form only if the license allows the distribution of "patch files” with the source code for the
purpose of modifying the program at build time. The license must explicidy permit distribution of software built from modified source code. The license may
require derived works ta carry a different name or version number from the original software.

5. No Discrimination Against Persons or Groups

The license must not discriminate against any persan or group of persans.

6. No Discrimination Against Fields of Endeavor

The license must nat restrict anyone from making use of the program in a specific field of endeavor. For example, it may not restrict the program from being used
n a business, or from being used for genatic research,

7. Distribution of License

The rights attached to the program must apply to all to whom the pragram is redistributed withaut the need for execution of an additional license by those
parties.

8. License Must Not Be Specific to a Product

The rights attached to the program must not depend on the program’s being part of a particular software distribution. If the program is extracted from that
distribution and used or distributed within the terms of the program’s license, all parties to whom the program is redistributed should have the same rights as.
those that are granted in conjunction with the original software distribution.

9. License Must Not Restrict Other Software

The license must not place restrictions on other software that is distributed along with the licensed software. For example, the license must not insist that all other
pragrams distributed on the sama medium must be open-saurce software.

10. License Must Be Technology-Neutral

No prowision of the license may be predicated on any individual technology or style of interface

@creative
commons

learn more

about us
faq
artists corners

licenses explained
examples

baseline rights
legal concepts
icommons
sampling
founders’ copyright
science commons
weblog
press
press releases
store

donate
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licenses explained

Choosing a License

Offering your work under a
Creative Commons license does
not mean giving up your
copyright. It means offering
some of your rights to any
taker, and enly on certain
conditions.

LEARN MORE ABOLUT HOW
AND WHY YOU WOULD USE
CREATIVE COMMONS!

What conditions? Our site will
let you mix and match such
conditions from the list of
options below. There are a
total of eleven Creative
Commons licenses to choose from.

wig aur comics:

A Spectrum of Rights
Howe 1t W arks

Attribution. You let others copy, distribute, display, and
perform your copyrighted work — and derivative works based
upon it — but enly if they give you credit.

@ Noncommercial. You let others copy, distribute, display, and
perform your work — and derivative works based upen it —
but for noncommercial purposes only.

@ No Derivative Works. You let others copy, distribute, display,
and perform only verbatim copies of your work, not derivative
works based upen it.

@ Share Alike. You allow others to distribute derivative works
only under a license identical to the license that governs your
work.

Note: A license cannot feature both the Share Alike and No Derivative

Works options. The Share Alike requirement applies only to derivative
works.
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Open sourcing is a behaviour (c.f. open source licensing, a legality)

.‘,.

il Open sourcing

B is a norm where

i the resources of

| system internals,

§ €.g. artifacts and

=% practices,

B are shared in a

S community

= beyond the originators.

Simile: Capturing Wild Fish
[sharing naturally wild fish harvests]

Image: “Salmon Jumping Falls”, CC-BY 2014 Katmai National Park and Preserve at https://www.flickr.com/photos/katmainps/16333875678/
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counterposed to o

pen sourcing

IS coined as
a norm where the
resources of
are
within a

privileged group.
Protections:

Trade secrets

(non-disclosure, non-compete) k

Patents (design with novelty, Simile:

usefulness and non-obviousness) [Cultlvatmg Species In pens]
Image: “Aquaculture” CC-BY 2010 Burt Lum at https://www.flickr.com/photos/bytemarks/5211291608/
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https://www.flickr.com/photos/katmainps/16333875678/
https://www.flickr.com/photos/katmainps/16333875678/

Behaviours seen: (i) open sourcing — private sourcing; (ii) private
sourcmg — open sourcing; (iii) open sourcing while prlvate sourcmg

(i) open sourcing enclosing to private sourcing

ii) private sourcing disclosing t open sourcing

4_______________-.-.------ --- --

(|||) open sourcing while private sourcmg

il Simile:

Ocean Ranching
[conforming with
aquacultural regulations
 + the law of the seal]

Image: “Aquaculture” CC-BY 2011 NOAA's National Ocean Service at https://www.flickr.com/photos/usoceangov/15961903877/

@ David Ing, 2018
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https://www.flickr.com/photos/bytemarks/5211291608/

Open sourcing while private sourcing was learned at IBM, 2001-2011

== = = Private sourcing =======x=i Qpen sourcing

1. Integrating-development

2. Microblogging

3. Blogging
- oW 1B R RS ke { s e wm mm i i mmmmmm i nmmmnnas apnanmannnnn]

4, Wikiing
T et b et -

5. Podcasting

L L et e sl e < el

6. Mashing-up
— = = = eusafasnsssasandunnnnnnnnngy N

7. Coauthoring
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
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'ORGANIZATION SCIENCE
Vol. 2, No. 1, February 1991

EXPLORATION AND EXPLOITATION IN
ORGANIZATIONAL LEARNING *
JAMES G. MARCH

Graduate School of Business, Stanford University,
Stanford, California 94305

This paper considers the relation between the exploration of new possibilities and the
exploitation of old certainties in organizational learning. It examines some complications in

allocating resources between the two, i those i by the distribution of
costs and benefits across time and space, and the effects of ecolomcal mleracuon Two
general situations involving the and use of in are

modeled. The first is the case of mutual learning between members of an organization and an
organizational code. The second is the case of learning and competitive advantage in
competition for primacy. The paper develops an argument that adaptive processes, by
refining more rapidly than are likely to become effective in the short
run but self-destructive in the long run. The possibility that certain common organizational
practices ameliorate that tendency is assessed.

(ORGANIZATIONAL LEARNING: RISK TAKING; KNOWLEDGE AND COMPETI-
TIVE ADVANTAGE)

A central concern of studies of adaptive processes is the relation between the
exploration of new possibilities and the exploitation of old certainties (Schumpeter
1934; Holland 1975; Kuran 1988). Exploration includes things captured by terms such
as search, variation, risk taking, experimentation, play, flexibility, dlscovery, mnova-
tion. Explmtanon mcludes such things as choice, ds
ion. Adaptive systems that engage in exploration to
the exclusion of exploitation are likely to find that they suffer the costs of experimen-
tation without gaining many of its benefits. They exhibit too many undeveloped new
ideas and too little distinctive competence. Conversely, systems that engage in
exploitation to the exclusion of exploration are likely to find themselves trapped in
suboptimal stable equilibria. As a result, maintaining an appropriate balance between
exploration and exploitation is a primary factor in system survival and pros-
perity.

This paper considers some aspects of such problems in the context of organiza-
tions. Both exploration and exploitation are essentlal for organizations, but they
compete for scarce As a result, c i make explicit and implicit
choices between the two. The expllclt choices are found in calculated decisions about
alternative i and ies. The implicit choices are buried in
many features of organizational forms and customs, for example, in organizational
procedures for accumulating and reducing slack, in search rules and practices, m !he
ways in which targets are set and changed, and in ive systems. Und
the choices and improving the balance between exploration and exploitation are
complicated by the fact that returns from the two options vary not only with respect
to their expected values, but also with respect to their variability, their timing, and
their distribution within and beyond the orgamzatlon Pmcesses for allocating re-
sources between them, th embody inter 1, interis i , and inter-
personal comparisons, as well as risk preferences. The difficulties involved in making

*Accepted by Lee S. Sproull and Michael D. Cohen; received August 18, 1989.

ORGANIZATION SCIENCE
Vol. 2, No. 1, February 1991
Printedin U.S.A.

ORGANIZATIONAL LEARNING AND
COMMUNITIES-OF-PRACTICE
TOWARD A UNIFIED VIEW OF WORKING LEARNING,
AND INNOVATION*

JOHN SEELY BROWN anp PAUL DUGUID

Xerox Palo Alto Research Center and
Institute for Research on Learning, 2550 Hanover Street,
Palo Alto, California 94304
Institute for Research on Learning, 2550 Hanover Street,
Palo Alto, California 94304

Recent ethnographic studies of workplace practices indicate that the ways people actually
work usually differ fundamentally from the ways organizations describe that work in manuals,
training programs, organizational charts, and job descriptions. Nevertheless, organizations
tend to rely on the latter in their attempts to understand and improve work practice. We
examine one such study. We then relate its ions to i igations of
learning and of innovation to argue that conventional descriptions of jobs mask not only the
ways people work, but also significant learning and innovation generated in the informal
communities-of-practice in which they work. By reassessing work, learning, and innovation in
the context of actual communities and actual practices, we suggest that the connections
between these three become apparent. With a unified view of working, learning, and
innovating, it should be possible to reconceive of and redesign organizations to improve all
three.

(LEARNING; INNOVATION; GROUPS; DOWNSKILLING; ORGANIZATIONAL
CULTURES NONCANONICAL PRACTICE)

Introduction

‘Working, learning, and innovating are closely related forms of human activity that
are conventionally thought to conflict with each other. Work practice is generally
viewed as conservative and resistant to change; learning is generally viewed as distinct
from working and problematic in the face of change; and innovation is generally
viewed as the disruptive but necessary imposition of change on the other two. To see
that working, learning, and innovating are interrelated and compatible and thus
potentially complementary, not conflicting forces requires a distinct conceptual shift.
By bringing together recent research into working, learning, and innovating, we
attempt to indicate the nature and explore the significance of such a shift.

The source of the oppositions perceived between working, learning, and innovating
lies primarily in the gulf between precepts and practice. Formal descriptions of work
(e.g., “office procedures”) and of learning (e.g., “subject matter”) are abstracted from
actual practice. They inevitably and intentionally omit the details. In a society that
attaches particular value to “abstract knowledge,” the details of practice have come
to be seen as nonessential, unimportant, and easily developed once the relevant
abstractions have been grasped. Thus education, training, and technology design
generally focus on abstract representations to the detriment, if not exclusion of actual
practice. We, by contrast, suggest that practice is central to understanding work.
Abstractions detached from practice distort or obscure intricacies of that practice.
‘Without a clear understanding of those intricacies and the role they play, the practice
itself cannot be well understood, engendered (through training), or enhanced (through
innovation).

*Accepted by Lee S. Sproull and Michael D. Cohen.
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In 1993, a new CEO declared a $8.9 billion restructuring charge for 2Q
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COMPUTERWORLD IBM’s changing shade of blue

Red ink soaks vendors

Louis V. Gerstner has been

busily injecting new blood HEAD COUNT
into IBM. Outside

appointments have included 1993

David Kallis, RJR Nabisco; 255,000

lerome York, Chrysler Corp.;

Gerstner bites bullet: Margins,
write-offs contribute to $8B loss

Gerald Czarnecki, (projected year-end total)
BankAmerica Corp.; and
Abby Kohnstamm, American 1992

Express. Gerstner also 301,000

appointed IBM insider
Bernard Puckett as
strategy guru.

(year-end total)

Louis V. : z
Gerstmer NET INCOME REVENUE (in billions)

By Johanna Ambrosio

ARMONK.N.Y 2Q 1993 2’“ 1993

| $(8 billion)*
IBM Chairman Louis V. Gerstner's disclo- 8 b l[ )
sure last week that 85,000 people will leave I Io n Snﬂwam
IBM by the end of next year — to the tune of .
$58.9 billion inwrite-offs — was the latest bul- zq 1-552 Ma’ntenanc‘e
let-biting example of why he is winning good m
reviews after four months on the job. - . /
Among the positives: his continuing focus on eutting op- $ ll
erating costs, as underscored by last week's announce- ml IO n R’E"tals.a“d
ments (see story page 14); his increased emphasis on cus- & ﬁnﬂ"t'ng ;
tomers, as evidenced by the two or three he meets with each *| illi 5
ki libly Pl ncludes $8.9 billion
day, his appointment of strong outsiders to key manage- 2 ‘ Tﬂtﬂ.l revenue: i B Tﬂ‘tﬂi revenue: 16 B
ment positions; and his decision to keep IBM as one large restructuri ng Eharge 5 55 5 3
company with many discrete pieces, instead of breaking up
the monolith into baby Blues.
17 Open Innovation Learning: Theory building on open sourcing while private sourcing February 21, 2018 @ ®®@ David Ing, 2018

EY MG SA



The CEO found 300,000 IBMers “hiding” assets “owned” by internal units

In IBM's culture of “no” —  For example, huge staffs

Who Says a multiphased conflict spent countless hours
Elephants Can't Sl debating and
units competed :
Dance? with one another, managing transfer

hid things from pricing terms between
one another, and IBM units instead of
wanted to control access facilitating a seamless
to their territory from transfer of products to
other IBMers — customers.
the foot soldiers were Staff units were duplicated at
IBM staff people. every level of the organization
Insteda!d ?[f fac;lrl]tatlng because no managers trusted
B coordination, they any cross-unit colleagues to
‘,\ . :;Z;‘L;LBM ¥ manned the barricades carry out the work.
‘n and protected the Meetings to decide issues that

Turnaround I I(EIEH cut across units were attended

by throngs of people, because
everyone needed to be
present to protect his or her

Louis.V

GerstnerJr

Open Innovation Learning: Theory building on open sourcing while private sourcing February 21, 2018

The net result of all
of this jockeying

for position was

a very powerful
bureaucracy
working at all levels
of the company —
tens of thousands
trying to protect the
prerogatives,
resources, and
profits of their
units; and
thousands more

trying to
bestow order
and standards

on the mob
(Gerstner, 2002,
pp. 195-196).

(OO pavid ing, 2018

EY MG SA



Open sourcing for IBM was seeded in May 1993, at Chantllly

At a 200-customer forum on May 19 in Chantilly, VA, Gerstner said:
“One of the most important things | can say to you
is there is now a customer running IBM".

CEQ Gerstner “laid out” expectations:

We would *We would We would Everything at
redefine give our recommit to IBM would
IBM and |aboratories quality, begin with
its free rein and be easier to listening to
priorities deliver work with, and our

starting open, reestablish a customers
with the distributed, leadership and
customer. user-based position delivering the

solutions. (but not the old performance
dominance) in  they
the industry. expected.

Judith Dobrrzynski, “Rethinking IBM”, Business Week, Oct. 4, 1993
http://www.judithdobrzynski.com/11233/cover-story-rethinking-ibm
Louis V. Gerstner (2002), Who says elephants can’t dance? p. 48
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In 1998, IBM funded Apache Foundation + invested in WebSphere

IBM adopts freeware —seisbesisetmmms
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Apache Web server

By Carol Sliwa

1BM'S ENDORSEMENT of the
freely available Apache Group
Web server — the most popular
on the Internet — will provide
an interesting option for corpo-
rations reluctant to use infor-
‘mally supported software.

Industry observers view the
IBM plan as a smart move. But
1o one expects defections from
the legions of corporate users
who have already installed
Netscape  Communications
Corp. and Microsoft Corp.
World Wide Web server prod-
ucts — despite the allure of
owning Apache’s server source
code.

“We have a fairly large invest-
ment in Netscape — not only
code but the expertise,” said
John Swartzendruber, manager
of enterprise architecture at Eli
Lilly & Co. in Indianapolis.
“The fact that IBM supports
Apache probably wouldn't tip
the balance in Apache’s favor.”

“I think it's great, as long as
IBM doesn't take control of
Apache,” said Edward Bianco,
chief information
officer at Lowell
General Hospital in
Lowell, Mass. “But
right now, I'm a big
Microsoft shop, so
it's hard for me to
use it.”

Because  Mi-
crosoft's  Internet
Information Server
comes bundled free

with its Windows Eli Lilly's John
NT operating sys. Swartzendruber

Internet server
market share

Base: June 1998 survey of 2.05.
million distinct Web addresses

N

Sphere Application Server, but
the product also will support
Netscape and Microsoft Web
servers.

IBM plans to offer support
for the Apache server only for
customers who purchase the
WebSphere product, said [BM
program director Nigel Beck.
But, if the market dictates that
IBM provide support for the
Apache server to non-Web-
Sphere customers,
the company might
consider it, Beck
said.

Of course, cus-
tomers could buy
the WebSphere Ap-
plication Server for
$795 to get support
for Apache, even if
they don't use Web-
Sphere.

IBM plans to
participate in  the

tem, it has been the  Says his firm has a  Apache Project in
easiest option for “large investment  the same way other

many customers. in Netscape”

But IBM customers
may be more inclined to con-
sider the Apache server.

For instance, McDonald's
Corp. in Oak Brook, IIL, has
been using Lotus Development
Corp.'s Domino server, but the
company plans to check out
other products as it rethinks its
“stick with one platform” stra-
tegy. “Apache could be in the
running,” said Aaron Wiltz, a
technical analyst at McDonald’s.
“It'll be more seriously looked
at because 1BM will definitely
be putting the support that they
put behind all of their prod-
ucts.”

IBM is making both Apache
and its Domino Go Web servers
available as part of its new Web-

Open Innovation Learning: Theory building on open sourcing while private sourcing

developers do: re-
distributing bug fix-
es and improvements to the in-
formal group of programmers
who developed and maintain
the Apache software, Beck said.

IBM won't produce a “unique
IBM version of Apache,” Beck
added, although it plans to add
security features that Apache is
prohibited from adding because
of export controls.

Other companies have made
similar _additions, including
C2Net Software, Inc. in Oak-
land, Calif, and Covalent Tech-
nologies, Inc. in Lincoln,
Neb.O

IBM's blessing of Apache
bodes well for corporate
users. See editorlal, page 32.

y

Big Blue blessing a e cheer went up n
my heart when IBM recently adopted the free Apache
Web server software to bundle with its own Web-
Sphere line. This is the Big Blue blessing laid upon a
truly open standard, on source code born and raised
in the spirit of the Internet community. No marketing
blitzkrieg. No empty talk about innovation. Just quiet,
constant improvement in code quality — by volun-
teers.

About half the Web sites out there today use
Apache freeware as their HTTP server, a critical com-
ponent of Web applications that communicates with
the browser. It's actually a very straightforward piece
of software. It sits on the Internet and feeds Web
pages to browsers as requested. No rocket science re-
quired.

But years of fine-tuning and bug-fixing by scores of
Internet contributors pro-
duced a robust, scalable
piece of software that runs
every bit as well as rival

commercial offerings from

\ Microsoft and Netscape
Communications. The com-

~ petitive fallout from this
deal is prompting the predictable yammering from in-
dustry analysts: What will happen to Microsoft and
Netscape Web server products? What about IBM’s
line of Lotus Domino stuff? Yadda yadda. Yawn.

‘What makes this move noteworthy to corporate
customers is the reassuring signal it sends that IBM's
legendary resources and support will be just a phone
call away.

Even more encouraging is 1BM's public vow to join
in that spirit by freely sharing its own improvements
to Apache source code with the 'net community. That
willingness to give something back — instead of
walking away after pocketing the technology — sends
another kind of reassuring signal. Corporate giants
and freeware fanatics may have a lot more in com-
mon than they ever suspected.

Longtime "netizens have deplored the “invasion” of
their network by the crass commercialism of the Web.
But imagine what the combined strengths of the busi-
ness and the 'net community could accomplish.
Imagine the impact such a detente could have on
product quality and — even more compelling —

choices in the marketplace.

e bl

Maryfran Johnson, executive editor
Internet: maryfran_johnson@cw.com

FLATTENER #4

UPLOADING
Harnessing the Power of Communities

lan Cohen still remembers the first time he heard the word
A “Apache” as an adult, and it wasn’t while watching a cowboys-and-
Indians movie. It was the 1990s, the dot-com market was booming, and he
was a senior manager for IBM, helping to oversee its emerging e-commerce
business. “I had a whole team with me and a budget of about $8 million,”
Cohen recalled. “We were competing head-to-head with Microsoft,
Netscape, Oracle, Sun—all the big boys. And we were playing this very
big-stakes game for e-commerce. IBM had a huge sales force selling all
this e-commerce software. One day I asked the development director
who worked for me, ‘Say, Jeff, walk me through the development process
for these e-commerce systems. What is the underlying Web server?” And
he says to me, ‘It’s built on top of Apache.” The first thing I think of is
John Wayne. ‘What is Apache?” I ask. And he says it is a shareware pro-
gram for Web server technology. He said it was produced for free by a
bunch of geeks just working online in some kind of open-source chat
room. I was floored. I said, ‘How do you buy it?” And he says, ‘You down-
load it off a Web site for free.” And I said, ‘Well, who supports it if some-
thing goes wrong?” And he says, ‘I don’t know—it just works!” And that
was my first exposure to Apache . ..

“Now you have to remember, back then Microsoft, IBM, Oracle,
Netscape were all trying to build commercial Web servers. These were
huge companies. And suddenly my development guy is telling me that
he’s getting ours off the Internet for freel It's like you had all these big cor-
porate executives plotting strategies, and then suddenly the guys in the
mail room are in charge. I kept asking, ‘Who runs Apache? I mean, who
are these guys?””

Yes, the geeks in the mail room are deciding what software they will
be using— and what you will be using too, because communities of geeks
are now collaborating to design new software and then to upload it to the
world. It’s called community developed software. But, thanks to the flat-
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IBM invested $1B in Linux in 2001, claiming it recouped by 2002
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Big Blue is making
a big commitment
to Linux across its
product line. But

will users bite?
By Mark Hall

F IBM GETS ITS WAY, users will

soon be thinking about operat-

ing systems the way investors

view pork bellies: as mere

commodities. The instrument

the company will use to make
this sea change in IT? Linux.

The implications of IBM’s strategy
for corporate IT planners are enor-
mous. It affects everything from in-
house development projects to server
deployments. And the impact on IBM's
competitors could be even more dra-
matic, say analysts and users.

Enterprise IT managers contem-
plating a move to Linux say they have
much at stake. “We’re putting 700
users on a mail system on top of Lin-
ux,” says Dave Ennen, technical sup-
port manager at Winnebago Industries

Inc. in Forest City, lowa. “It’s mission-
critical ”

Ennen’s company is in the midst of a
major server consolidation effort, tak-
ing advantage of Dallas-based Bynari
Inc’’s InsightServer groupware applica-
tion for Linux on an IBM zSeries main-
frame. Ennen says the move eliminates
the need for 40 Intel-based Windows
servers that would have had to be up-
graded to Microsoft Exchange and
would have required a half-dozen sup-
port staff “instead of one or two for the
mainframe.

Winnebago, a maker of motor homes
and RVs, will run nine or 10 instances
of Linux with InsightServer under
IBM’s virtual machine environment,
which permits multiple operating sys-
tems to be managed on one system.

That's a big shift within IT away
from having scads of Windows servers,
but it’s also a big hit on the competi-
tion. Not only would those 40 servers
have run Exchange, but they also would
have used Microsoft Windows 2000
Server and SQL Server software. In-
stead, the corporate e-mail application
is running on an all-Big-Blue system.

“Microsoft has caused a lot of grief
to IBM over the years. IBM sees Linux
as a way to free itself from paying

IBM Roils

Linux Waters

EVOLUTION

OF IBM’S
OPEN-SOURCE
STRATEGY

August 1998:
[BM announces
that its WebSphere
e-business soft-
ware will be based
on the open-
source Apache
Web server appli-
cation.

October 1998:
Scientists at
IBM's Academy
of Technology
recommend that
top management
review Linux's
impact on the
industry. Execu-
fives approve
aformal study.

December 1998:  May 1999: August 1999: November 1999:  January 2000:
Askunk-works |BM announces Launches open- Announces port Begins work on
project inside DB2 database source develop- of Lotus Domino Linux journal file
IBM's labs in support for Linux. ~ mentteamoffive o Linux system, its first
Germany results. programmers. major official open-
in Linux code source project.
running on the

System/390.

homage to Microsoft,” says Al Gillen,
an analyst at Framingham, Mass.-
based IDC.

To be successful in the long run,
however, IBM must assuage the skep-
tics regarding its new role as a contrib-
utor in the open-source community
that wants to nurture Linux. And, more
important, it must give Linux the en-
terprise-class capabilities IT managers
expect from a data-center operating
system,

TOP-DOWN APPROACH

As recently as 1998, IBM had no
plans to become a provider of Linux-
based products. In August of that year,
it shipped the WebSphere Application
Server, which runs on the open-source
Apache Web server and Linux. It
launched an internal study on Linux’s

i role in the IT industry.

| IBM’s first Linux technology came

| in December 1998 from an unsanc-

‘ tioned effort by IBM programmers in
‘Germany, who ported the Linux kernel

‘ to the System/390 (now the zSeries
mainframe) in their spare time, accord-
ing to Dan Frye, director of the IBM
Linux Technology Center.

Since then, the company has r
leased Linux as an optional operating
system on all of its servers. It now runs
everything from IBM’s DB2 and Domi-
no Notes server software to encryption
coprocessors and Tivoli Systems Inc’s

| management utilities.

IBM’s vice president of Linux, Steve
Solazzo, says that what makes Win-
nebago and other companies choose
Linux is that “it turns the operating
system into a commaodity that can run
on any hardware.”

This argument has increasing appeal
to both independent software vendors
like Bynari and users such as Gerry
Sztabnik, director of middleware oper-
ations at the Security Industry Auto-
mation Corp. (SIAC) in New York

Sztabnik recently completed porting
SIAC’s brokerage notification applica-

.

March 2000:
Team releases

its first contributions,
Linux drivers for
Token Ring.

July 2000:

IBM announces
$200 million Linux
development program
for Europe.

What’s
At Stake?

IBM is making significant investments in
Linux - more than $1 billion this year
alone, says Steve Solazzo, the com-
pany's vice president of Linux - and that
amount will grow in 2002. IBM has more
than 250 developers working full
time on Linux and open-source projects
and has thousands of employees,
from sales to Global Services. trained on
the operating system. Solazzo says Linux
“is a game-changer. It will change the
balance of power in the industry.”

tion from a Sun Solaris envi to

mance-management tool on a low-end
Intel server. But when it didn’t give
him the response time he needed, he
moved it over to the company’s Sys-
tem/390 running Linux.

“Now it just flies,” Watkins says.

COMMUNITY ISSUES

As the crown prince of proprietary
operating systems, IBM still faces
skeptics among open-source develop-
ers, says Michael Tiemann, chief tech-
nology officer at Red Hat Inc., which
supports many of IBM’s Linux efforts.

And the competition is even less
trusting. “Yes, they do want to com-
moditize the operating system,” says
Andy Ingram, vice president of Solaris

Linux on IBM hardware in two and a
half days. Because Linux is Unix at its
core, Sztabnik says, porting code from
Solaris to Linux is a snap. The underly-
ing C code doesn't need to be modi-
fied, and most of the work entails re-
compiling on new hardware, in his
case an IBM zSeries mainframe,

Had Winnebago opted for Exchange
on Windows or had SIAC stuck with
Solaris, they would have had only one
hardware choice on which to run their
applications in the future. But with
IBMs full product line supporting Lin-
ux, IT managers can move their pro-
grams from low-end Intel servers to
midrange systems or mainframes.

‘What's more, Sztabnik says, broader
industry acceptance of Linux means
that SIAC isn’t even dependent on IBM
as its sole system supplier. For exam-
ple, both Hewlett-Packard Co. and
Compaq Computer Corp. back Linux
on their RISC and Intel servers.

As Winnebago’s Ennen observes, “If
we decided to move the Bynari app off
the mainframe, we can do it.”

In fact, that's what Paul Watkins
did — in reverse. The network analyst
at Newell Rubbermaid Inc. in Freeport,
111, initially used his open-source
multirouter traffic grapher perfor-

at Sun Mi Inc. “They want
to reduce the operating system to the

lowest common denominator because
that will drive more integration work

for their Global Services division.”

At Microsoft Corp., doubts go be-
yond IBM to Linux itself. Doug Miller,
director of competitive strategy for the
software giant, says he thinks Linux
isn’t a long-term bet for the data cen-
ter. “I just don’t see it taking over the
world,” he says.

Miller argues that IT doesn’t buy
servers and operating systems but
rather business applications, which are
predominately on Windows.

IBM is well aware of that

THE BUZZ

How open-source developers
view IBM's role in Linux and
other open-source projects:
"I would say that the open-source
community is fundamentally
skeptical. But one of the.
properties of a good skeplic is
that you can convince them.”

- Michae! Tiemann, chief technology
officer, fled Hat

How users see IBM’s Linux
contributions: “IBM helps
convince companies and their
management that Linux is not
just a hacker's tool.”

- Paul Watkins. network analyst.
Newrell Rubbermaid

system commodity strategy:
“0Ssare in one sense already

a commodity: They all cost zero,
being bundled in with the
hardware they buy. In another
sense of commodity, fike bacon
or oranges, where all producers
make essentially the same thing,
a Linux strategy can't possibly

i ratlaiod izati

and the current lack of data-center-
specific software and services, ac-
knowledges distinguished engineer
Sheila Harnet, who works on Linux
full-time at IBM.

Harnet says she thinks IBM has care-
fully picked domains where it could
credibly contribute to making Linux a
stronger enterprise system,

since Linux and [Windows]
aren't interchangeable in the
way that oranges from two
growers are.”

- dames Gasling, vie president and
Sun el Sun Mirasystems

such as in scalability, print services,

file systems, volume management, ser-

viceability and other high-end areas.
And that approach makes sense to

IT professionals because, as Ennen

it, “IBM puts some beef behind

»

1 k w 15BN commitment to Linux
(CIK oo forusers? Joi he desate
online: www.computerworid.com/
971180
m See what the Free Software Foundation has to say:
‘www.computerworid.com/q?241

'm For more on Linux, visit our Operating Systems
Knowledge Center:

D e O

July 2000: August 2000: January 2001 March 2001: May 2001: August 2001:
Makes Linux- Launches $200 Announces that it Announces a broad Releases Linux for Ships high-perfor-
based BlueDrekar million Linux develop-  will invest $300 mil- range of storage its iSeries mic mance cryptographi
middleware code ment program for lion in Linux-based products and services  servers. coprocessor for Linux;
available for the Asia-Pacific. Signs e-business services. using Linux, including unveils broader
Bluetooth wireless distribution deal with Shark-class storage support for Linux
specification. Red Hat systems on the 2900, in Tivoli security and

Modular Storage Web management

Server for midrange software,
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IBM Systems Journal (2001): Communities of practice, Knowledge Management

Communities

of practice

and organizational
performance

As ﬂx in size,
scope, and comp dty, it is mcm:mg.y apparent

monn in n improve i
performance. A.‘though many authors assert
communities of practice create organizational
value, there has been relatively little systematic
study of the lmkngc between commumty

. .
that are at work To bmld an undon\‘lndmg
communities of practice create
organizational value, we suggest thinking of a
community as an mgim for the development of
social clprt.lf We argue that the social capital
resident in communities of practice leads to
behavioral ehnngm, which in tum positively
influence performance. We identify four
specific p-ffomnnm outcomes amuat-d with
the communities of practice we studied and link
these outcomes to the basic dimensions of social
dimensions include connections
itioners who may or may not be co-
tionships that build a sense of trust
.lnd' mutual obligation, and a common language
and context that can be shared by community
members. Our conclusions are based on a study
of seven organizations where communities of
practice are acknowledged to be creating value.

Steve walked into the meeting room and quickly
grabbed aseat. Havingjust recendy joined the con-
pany, his boss had recommencled that he attend this
weekly bunchtime meeting of VisualBasic program-
mers. He felt it was a good way for Steve to get
“plugged into” the company, and would give him an
opportunity to see some of the projects that others,
across the finm, were working on.

The meeting began with a series of short introduc-
tions around the table. Then, one of the senior de-
signers, Cindy, plugeed a laptop inio the overhead

1M SYSTEMS JOURNAL UOL 40, NO 4. 2001 E0188ED0YE 0 & 2001 81

Open Innovation Learning: Theory building on open sourcing while private sourcing
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projectorand started demonstrating a new set of pro-
grunming tools that had been developed by one of
the company’s strategic partners. Steve took notice
of the extended functionality of some of the tools,
and saw an opportunity o use it on one of the new
projects he would be spending time on. At the end
of the meeting, Steve walked up to Cindy and in-
troduced himself. Theyspentanother 20minutes dis-
cussing the opportunily 1o use the tools on Steve's
projectand how Steve might be able to also use sone
existing cade from ane af Cindy's recent development
efforts. Afterwritingdown Cindy's contact informa-
tion ona napkin, he headed back to his office, think-
ing about this new course of action.

Q sorganizations grow in size, geographical scope,

nd complexity. it is increasingly apparent that
sponsorship and support of groups such as the one
described above is a strategy 10 IMprove Organiza-
tional performance. This kind of group has become
known as a community of practice (CoP)—a group
whose members regularly engage in sharing and
learning, based on their common interests. One
might think of a community of practice as a group
of people playing in a field defined by the domain
of skills and techniques over which the members of
the group interact. Being on the field provides mem-
berswith a sense of identity—both in thy vidual
sense and in a contextual sense, that is, how the in-
dividual relates to the community as a whole.' A

“Capyright 2001 by International Business Machines Carpara-
tion. Copying in printed form for private use & permitted with-
out payment of royalty provided that (1) each reproduction isdone
without alteration and (2) the Jotal reference and IBM copy-
right natice are included on the first page. The title and abstract,
ot no other portions, of this paper may he copied or distributed
vayalty free without further permission by computer-based and
ather information-service systems. Permission to republisi any
ather portion of this paper must be obtained from the Editor,
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The knowledge
management puzzle:
Human and social
factors in knowledge
management

Knowledge management is often seen as a
problem of and i
information, evoking not:?,m of data mmmg, text

believe ﬂal]lf this view is too simple. Knawhdg- is
inextricably bound up with human cognition, and
the management of knowledge occurs within an
intricately strucmmd social context. We argue
thnt itis for those
ement systems to consider the human and

somJ factors at play in the production and use
af kn We review work —ranging from
bnﬂc mrch to applied techniques—that
emphasizes cognitive and social factors in

nowledge management. We then describe two
approaches to designing socially informed
kmwlsdg- mamgom systems, s och

nowledge management (KM)—also known un-

der rubrics such as organizational learning, or-
ganizational memory, and expertise management—
has received increasing attention over the last
decade. Indeed, itis fair to say that knowledge man-
agement is well on the way to becoming a distinct
field, with its own theories, jargon, practices, tools,
E . and nlher aﬂnulrcmenls of an independent

e too rapidly, and that we may end
up with a conception of knowledge management that
is too neat and too simple to survive in the wilds of
the workplace.

The dominant conception of knowledge manage-
‘ment—particularly that which has spread beyond the
circle of researchers and practitioners into the mar-

B SYSTEMS JOURNAL, UOL 40, NO 4, 2001 ooTBaEBDYE 0 & 2001 BN

by J. C. Thomas
W. A Kellogg
T. Erickson

ketplace—is overly tidy. Knowledge management is
seen primarily as a problem of capluring. organiz-
ing. and retrieving information, evoking notions of
databases, documents, query languages, and data
mining. Knowledge is seen as passive, analytic, and
atomistic: it is composed of facts that can be stored,
retrieved, and disseminated, with little concern for
the context in which the facts were originally em-
bedded, andlittle concern for the new and often quite
different contexts in which they will be used. In this
view, as one widespread advertisement recently
claimed, knowledge management i nothing more
than getting the right information to the right peo-
ple at the right time.

This is a nice picture, but one with which we are not
comfortable. Whereas there is no denying the im-
portance of factual knowledge and the usefulness of
mformation technologies, we believe that there are
many other issues that are of critical import. Qur
goal, therefore, is to bring forward a set of results—
ranging from basic research findings to practical tech-
niques—that we believe to bevery relevant to knowl-
edge management, even as they are at risk of being
left out of the KM picture. Overall, our strategy in
this paper is to back away from a coherent picture
of knowledge management. We suggest that it &
more valuable to see knowledge management as a
puzzle, especially if we focus on the puzzle pieces:
our hasic approach will be to add a number of new

“Capyright 201 by International Business Machines Corpara-
tion. Copying in printed form for private use & permitted with-
out payment of royalty provided that {1)each reproduction isdane
without alieration and (2) the Jowrnal reference and IBM copy-
right natice are included on the first page. The title and abstract,
but no other portians, af this paper may be copied ar distributed
voyalty free without further permission by compute rhased and
ather information-service systems. Permission to reprbfish any
ather portion of this paper must be obtained from the Editor.
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The Global Innovation Outdook provides a platform for some

The IBM GI 2 O (2006) explored the nature of innovation

'":E:’f'_

*

aan Aﬂ“%j‘““w
Global
Innovation
Outlook

20

WP wji

29 Open Innovation Learning: Theory building on open sourcing while private sourcing

of the world’s most interesting thinkers—provocateurs and
pragmatists alike—to engage in a series of open, candid and
freewheeling conversations about important issues of our day,
from healthcare to the environment, the role of government to
the future of the enterprise. Rather than predicting the future,
it is a search for the sparks that will ignite meaningful change
for individuals, businesses and the world.

The GIO also investigates innovarion itself—and the profound
ways in which it is changing. In fact, the most essential finding
of the first GIO, which was conducted in 2004, might be that

innovation is no longer invention in search of purpose, no longer

the domain of a solitary genius looking to take the world by
storm. Instead, innovation is increasingly:

Global. The widespread adoption of networked technologies
and open standards is removing barriers of geography and
accessibility. Anyone and everyone can participate in the
INNovation economy.

Multidisciplinary. Because the challenges before us are more
complex, innovation now requires a diverse mix of talent
and expertise.

Collaborative and open. More and more, innovation results
from people working together in new and integrated ways.
‘Within this collaborative environment, notions of intellectual
property are being re-examined. And those endties that view
intellectual assets as “capital” to be invested and leveraged—
rather than “property” to be owned and protected—will likely
reap the greatest returns.

Perhaps that’s why the GIO proves to be such a compelling
exercise for IBM and our ecosystem partners. It is an
investigation that invariably uncovers themes or patterns that
transcend particular industries or interests. Ultimately, the
GIO is an investigation of innovation that matters for us all.

February 21, 2018

For GIO 2.0, 248 thought leaders
from nearly three dozen countries
and regions, representing 178
organizations, gathered on four
continents for 15 “deep dive”
sessions to discuss three focus
areas and the emerging trends,
challenges and opportunities

that affect business and society.
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In the 271° century, the nature of innovation is increasingly...

Open

Collaborative

Multidisciplinary

Global

“Innovation as open, collaborative, multidisciplinary, global” | June 13, 2008 at
http://coevolving.com/blogs/index.php/archive/innovation-as-open-collaborative-multidisciplinary-global/
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An inferred shift from Industrial Age innovation educates

Industrial Age

Private

methods and development
enabling autonomous control
over designs

Transactional
production chains linked by
inter-organizational contracting

Analytical
problem-solving

Colonial
trade

strategy

relationship

method

economics

“Innovation as open, collaborative, multidisciplinary, global” | June 13, 2008 at

http://coevolving.com/blogs/index.php/archive/innovation-as-open-collaborative-multidisciplinary-global/
31 Open Innovation Learning: Theory building on open sourcing while private sourcing

21st Century

Open

standards and interfaces leveraging
expedient platforms for advancing
design

Collaborative
alliances coproducing accelerated
learning

Multidisciplinary
conversations

Global

talent

@ David Ing, 2018
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Three descriptive theory building streams are alongside 3 paradigms

Paradigm: Paradigm:
Architectural Inhabiting
problem disclosive
seeking spaces
Theory building: Theory building:
Quality-generating Affordances
sequencing wayfaring
88 Open Innovation Learning: Theory building on open sourcing while private sourcing
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Paradigm:

Governing
subworlds

Theory building:
Anticipatory
appreciating
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With architectural problem solving, a theory of quality-generating sequencing

Paradigm:

Architectural problem seeking
Morphogenesis
Theory building: _ _ Articulating space
Quality-generating sequencing ~ (dividing into parts,
: _ putting together by joints)

Generative codes (Christopher Alexander) s .
: : . Autop0|etlc (self-reproducing)

Structural quality (elaboration of form as horizontal) vs.

j . or allopoietic (produced by
dynamical quality (elaboration of organization as vertical) something external to the self)

Unfolding wholeness over time Problem-seeking
Cross-scale interactions (pacing layers) (wicked problems
Patterns concerns entailed: o.f- PIOSSEES e Y )

Program envisioning
Program realizing
Program elaborating
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With inhabiting disclosive spaces, a theory of affordances wayfaring

35

Theory building:
Affordances Wayfaring

Affordances as complementarity of an animal and
its environment, furnishing an invariant meaning

Wayfaring as embodied experience of living through,
around, to and from places

Attentional ina labyrinth c.f. intentional in a maze)
Material entities, recognized as boundary objects
Patterns concerns entailed:

Enskilling

Equipping

Legitimating

Open Innovation Learning: Theory building on open sourcing while private sourcing

Paradigm:

Inhabiting disclosive spaces

An organized set of practices
for dealing with oneself and the world

DweIIing, dissolving distinctions
between occupying and building

Worlds not shared,

as customary skills
not appropriate everywhere

Taskscapes
in the temporality of work practices
(c.f. dwelling on the land on landscapes)

() DOO) pavid ing, 2018
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With governing subworlds, a theory of anticipatory appreciating

Paradigm:

Governing subworlds

Moral syndromes,

e (1 commercial and guardian

L g Order regulated by forces
AntICIpE\_tqry appreCIatlng _ (within, as self organization;
AppreC|atlng model as norm-seeklng without as environmental constraints)

(c.f. rational model of goal-seeking) Subworlds as local
Anticipatory behaviour as changes in a system elaborations of a

In the present, caused by events that have not yet commonsense world we share
happened, but entailed in the future Governing as

Pattern_s N enta_lled: setting and enforcing bounds
Judging material reality _
(c.f. managing the conduct

JUdg!ng for_m_al V§|UG(S) _ of an enterprise or organization)
Judging efficient instrumentality

36 Open Innovation Learning: Theory building on open sourcing while private sourcing February 21, 2018
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http://coevolving.com/blogs/index.php/archive/innovation-as-open-collaborative-multidisciplinary-global/

Normative theory defines “what causes the outcome of interest”

J PROD INNOV MANAG 2006;23:39-55
' 3006 Product Development & Management Association

PRODUCT
INNOVATION
MANAGEMENT

The Ongoing Process of Building a Theory of Disruption

Clayton M. Christensen

he easiest way to respond to the critiques and
T complements the other authors in this issue have

written about the model of disruption would
simply be to address them head on—to accept some as
useful additions or corrections and to suggest that others
are ill-founded. Because this special issue of JPIM rep-
resents a unique opportunity to examine the process of
theory-building as it unfolds, however, this article is
structured in a way that addresses the other scholars”
suggestions in the context of a model of the process by
which theory is built and improved. My hope in doing so
is that this issue might not just be an examination of this
particular theory of disruptive innovation but that it
might also constitute a case study about theory-building
itself—a study that can help scholars of management in
different fields to conceptualize how the theory-building
process is or is not at work in their domain—and how
they might help the process work better.

A Model of the Theory-Building Process

Some years ago in a doctoral seminar my students and
I examined how communities of researchers in a
variety of disciplines had cumulatively built bodies
of understanding. Seeing some stunning commonali-
ties in the processes these scholars had followed, we
synthesized a model of the process of theory building
(for a summary, see Carlile and Christensen, 2005).
My students and I found this model extremely useful
as we designed our own research, positioned our work
within streams of prior researchers’ efforts, and eval-
uated the reliability and validity of various papers.
The present article recounts the development of the
theory of disruption within the context of this model

Address correspendence to: Clayton M. Christensen, Harvard
Business School, Boston, MA 02163, E-mail; cchristensen i hbs.edu
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of what theory is and how it is built. It also suggests
how the comments of the other authors in the current
issue of JPIM might contribute to the improvement of
this body of theory. In this way, I hope that both the
content of this theory and the process by which it is
being built might become clearer.

Our model asserts that theory is built in two major
stages: the descriptive stage and the normative stage.
Within each of these stages, theory builders proceed
through three steps. The theory-building process iter-
ates through these three steps again and again. In the
past, management researchers have quite carelessly
applied the term theory to research activities pertain-
ing to only one of these steps. Terms such as wtility
theory in economics and eontingency theory in organ-
ization design. for example, actually refer only to an
individual step in the theory-building process in their
respective fields. It is more useful to think of the term
theory as a body of understanding researchers build
cumulatively as they iterate through each of the three
steps in the descriptive and normative stages. This
should be abundantly clear as we examine the theory
of disruption. It already has evolved considerably as a
growing group of scholars, including those whose
work is published herein, have worked to refine it
Among the most notable improvements to date have
been Adner and Zemsky (2003), Adner (2002), Gilbert
(2001), Christensen and Raynor (2003), and Christen-
sen, Anthony, and Roth (2004).

Building Descriptive Theory

The descriptive stage of theory building is a prelimi-
nary stage because researchers penerally must pass
through it before developing normative theory. The
three steps researchers use to build descriptive theory
are observation, categorization, and association.

Statement
of Causality

Categorization of the
Circumstances in which we
Might Find Qurselves

Anomaly

Preliminary
Statements of
Correlation

Observe, Describe, and
Measure the Phenomena

I Normative Theory

Categorization by the
Atiributes of the Phenomena

t
|

Anomaly

Observe, Describe, and Measure the Phenomena

Descriptive Theory

Descriptive theory produces “statements of correlation”.
An “understanding of causality enables researchers to assert what
actions managers ought to take to get the results they need”.

February 21, 2018 @ David Ing, 2018



http://coevolving.com/blogs/index.php/archive/innovation-as-open-collaborative-multidisciplinary-global/

Normative theory on Innovation Learning may guide emerging cases

Innovation Learning with the rise of: Innovation Learning with the rise of: Innovation Learning with the rise of:
Polycentric The Internet of Things Cognitive Computing
Governance (loT) (Intelligence Augmentation)
Deglobalization, Brexit, Physical world interweaved ° An evolution from
Trump presidency with actuators, sensors + mechanical tabulating
International innovation as: ~ computational elements era (1900s-1940s); to
complete concentration; through network digital programming era
or connectivity (1950s to present); to
core-periphery Smart cities cognitive era (2011,
concentration; or Smart homes IBM Watson winning
sequential dispersal; or < Smart grid Jeopardy). ' g
modularized dispersal; Smart buildings Man-machine symbiosis
or Smart transportation In cooperative interaction
inclusive dispersal. Smart health Open Al
Smart industry Partnership on Al
39 Open Innovation Learning: Theory building on open sourcing while private sourcing February 21, 2018 @ David Ing, 2018




Three normative theory building streams are alongside one paradigm

Paradigm:

Co-responsive movement

Ecological anthropology: getting a grip on the larger world
Material culture studies: artifacts with physicality + history with associated human beings

Theory building: Theory building: Theory building:

Innovation Innovation Innovation

learning learning learning

for by alongside
Enskilling Weaving flows Agencing
attentionality iIn form-giving strands
Episteme Techne Phronesis
(know why) (know how) (know whom, when, where)

40 Open Innovation Learning: Theory building on open sourcing while private sourcing February 21, 2018 @ David Ing, 2018




Innovation learning for: enskilling attentionality as 3 types

Paradigm:

Co-responsive movement

Type: Proto-learning

Theory building: i .
A . Selecting an alternative

InnO\{atlon in context
learning _
for Type: Deutero-learning
Enskillin Changing the set or sequence of alternatives
_ 9 _ in contextual change
attentionality _ _
Episteme Type: | rito-learning
(know why) Changing systems of alternatives in
meta-contextual change
41 Open Innovation Learning: Theory building on open sourcing while private sourcing February 21, 2018
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Innovation learning by: weaving flows in form-giving as 3 types

Paradigm:

Co-responsive movement

s Type: LeArning-by-doing
Innovation Accumulating experience, in both
| _ organizational + personal senses
earning _ _
by B Tytpe: tI__ear_[:]mg-_by-?walflng >
. onstructing with sociomaterial creativity,
W?avmg_ﬂpws in critical making
INn TOrm-giving : _
Techne Type: LE€Arning-by-trying
(know how) Co-configuring architecturally + dialogically,
social interaction + technology
42 Open Innovation Learning: Theory building on open sourcing while private sourcing February 21, 2018 @ David Ing, 2018




Innovation learning . agencing strands as 3 types

Paradigm:

Co-responsive movement

i A Type: POlyrhythmia entangling

Innovation eurhythmia
Experience in living beings

learnin _ _
alongs%de Type: R€generating entangling
' preserving
/;?ae;\glsng Continuity in living nature vs. form
Phronesis Tyre: LESS-leading-to-more entangling

(know whom, when, where) m0r9-|eading-t0-m0re
Increasing complicatedness or complexity

43 Open Innovation Learning: Theory building on open sourcing while private sourcing February 21, 2018
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Teleonomy learns from teleology in a philosophy with alternative stable states

Teleology:
Goals,
objectives,
ideals

Emphasis on final cause, of Aristotle’s four causes:
(i) material cause (that out of which);
(ii) formal cause (the account of what it-is-to-be);
(iii) efficient cause (the primary source of change or rest);
(iv) final cause (the end, that for the sake of which a thing is done).

Teleonomy:.
Environmental change,
somatic (cellular) change,
genotypic change

A process or behaviour which owes its
goal-directedness to the operation of a program
Coded or prearranged information that controls a

process (or behaviour) leading it toward a given end.

Alternative stable states:
Panarchy, resilience, regime shifts

From community ecology, changes in state variables (e.g. population densities).
From ecosystem ecology, changes to the parameters governing interactions within an ecosystem.

44 Open Innovation Learning: Theory building on open sourcing while private sourcing
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“Stable equilibrium is death”. Is innovation learning a living system?

... if one physical law exists more absolute than another, it
Is the law that stable equilibrium is death.

AMERICAN TEACHERS EATsociety in stable equilibrium is — by definition, —

A LETTER

OF

A one that has history, and wants not historians. [adams, p. 186]

) ... Gould has shown that evolution has been by :
HENRY ADAMS catastrophes, like the one that caused the demise of the dinosaurs WI]“[IPNHI “P
and more serious ones that extinguished up to percent of all species o A

nearly six hundred million.
Gould has concluded that such catastrophes have been more

o instrumental in shaping the course of evolution than competition and i
natural selection. =
If so, then no necessary direction can be imputed to story o
FASHINGTON . - L o
wamane evolution, and the current state of nature may not be i

1910

inevitable and predictable. [Burich p. 645] STEPHEN JAY 6l

Adams, Henry. 1910. A Letter to American Teachers of History. Washington [Press of J.H. Furst]. http://archive.org/details/alettertoamericaO0adamucoft.
Burich, Keith R. 1992. “Stable Equilibrium Is Death’: Henry Adams, Sir Charles Lyell, and the Paradox of Progress.” The New England Quarterly 65 (4): 631-47.
doi:10.2307/365825.
“Stable equilibrium is death” at https://stream.syscoi.com/2017/09/24/stable-equilibrium-is-death/
46 Open Innovation Learning: Theory building on open sourcing while private sourcing February 21, 2018

() DOO) pavid ing, 2018

EY MG SA




Is your (theory building) system generative?

Systematic

Somatic
(adaptive, cellular)
change

Non-living,
effect-producing
(allopoletic)

Reactive

47 Open Innovation Learning: Theory building on open sourcing while private sourcing February 21, 2018

Systemic

Genotypic
(generational)
change

Living,
systems-generating
(autopoletic)

Co-responsive
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