
The IT Audit That
Boosts Innovation
Innovators tend to think that information technology systems
are too orderly and controlling even to cope with the messy
process of innovation—much less enable it. But as some
leading companies show, smart managers bring the whole IT
menu to the challenge.
BY STEVEN R. GORDON AND MONIDEEPA TARAFDAR

ANY LARGE OR MIDSIZE COMPANY runs the risk of becoming stale and losing market
share without tens, or more likely hundreds, of innovations under consideration and development
at any given time. But with so many simultaneous projects, the company also needs to minimize
duplication of effort, control the allocation of resources and ensure that it funds an appropriate
mix of low-risk/incremental and high-risk/potential-breakthrough ideas.

For Unilever, the answer is Inoplan, a homegrown informa-
tion system that aggregates and summarizes data from
individual projects, providing a high level of control and
review for upper-level management. For The Procter & Gamble
Co., one solution is a web-based service called InnoCentive,
which connects some 120,000 technical professionals from
more than 175 countries.

Examples such as these are not rare, but they are not as com-
mon as one might suppose. Though scientists, designers,
engineers and other innovators are used to working with com-
puters to analyze their data and visualize their designs, the
number one response to the question "How can IT help you?"
tends to be some variation on "Keep it away!" That is, the IT
department is generally seen as less of a help and more of a hin-
drance to innovation efforts.

The trouble is that information systems are traditionally de-
signed to impose structure on processes, achieve predefined
goals, produce metrics of progress and minimize the need for
human interaction, while innovation activities are highly
unstructured and emergent. They
require tolerance for ambiguity
and failure and the flexibility to re-
define goals when opportunities
or roadblocks arise. It is not sur-
prising, then, that many innovators
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FINDINGS
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quate control over
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easily store, retrieve and
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believe information systems will hamper their work
and present barriers to their creativity and produc-
tivity. IT managers are no less frustrated. From their
viewpoint, as a senior manager from E.I. du Pont de
Nemours and Co. told us, one of the biggest issues
is "IT getting a place at the [innovation-activity]
table versus being a utility."

Yet the potential of information systems to im-
prove the innovation process is too great to dismiss
them out of hand. For example, visualization tools
can help innovators make sense of data and un-
cover hidden relationships. Portfolio-management
tools can help keep the innovation pipeline full,
limit a company's financial exposure and fast-
track the development of promising ideas.
IT-enabled collaboration capabilities can bring
together innovators with different skills to solve
multidisciplinary problems. And IT-based knowl-
edge management can help innovators find
information they need from vast pools of organi-
zational knowledge resources.

We undertook research to learn how some lead-
ing innovators have used information systems to
make their innovation activities more effective and
efficient. We examined the ways in which they im-
proved the innovation process through better use
of IT and through effective partnership with the
IT department, thus accelerating the conversion of
research and development into business growth
and increasing the yield of the innovation portfo-
lio. (See "About the Research.")

The research results that follow essentially provide
a checklist by which enlightened innovation manag-
ers may review how IT can bolster their efforts.

Components of Innovation Success
Our research shows that companies require three
things in order to use IT for facilitating innovation
activities. First, they need specific IT-enabled organi-
zational capabilities, which are formed by combining
their IT assets (data, infrastructure and expertise, for
example) with non-IT assets (such as creativity of
innovators, technological sophistication of top man-
agement and laboratory resources) to enable the
across-the-board processes essential to developing
and applying innovations.1 Second, companies need
a strong set of IT-based tools to effectively sustain the
central activities required for innovation and to sup-

port the analytical work that scientists, engineers and
designers need to transform ideas into products,
processes and services. Third, companies need a sys-
tem of control that allows innovation workers to
access and use the IT resources effectively.

Capabilities, tools and control are the three legs
of the innovation stool. Excellence in any two of the
areas is insufficient. If the third is lacking, excel-
lence in innovation will be difficult if not impossible
to achieve.

I. Capabilities We identify six organizational capa-
bilities typical of companies that effectively use
information systems to boost their innovation per-
formance: (1) portfolio and project management;
(2) collaboration; (3) knowledge and information
management; (4) business-IT linkage; (5) ambi-
dexterity; and (6) competitive intelligence.

1. Portfolio and Project Management. This ca-
pability is required to organize and administer the
company's portfolio of innovation activities. Lack-
ing it, the company may not know when to
terminate projects that are in trouble or may un-
derfund those needing to clear a threshold. The
company also will not be able to aim toward opti-
mality in the size of its portfolio. On the one hand,
having too few innovations under development ex-
poses a company to the risk of being unable to
improve its products and services sufficiently to
fuel growth or even sustain market share. On the
other hand, supporting too many innovation proj-
ects runs the risk that the company will be unable
to marshal the resources necessary for proper and
timely development of its innovations. Therefore,
this capability draws on portfolio-management
tools to help managers maintain a viable pipeline
of innovation projects at various stages and fund-
ing levels. And it draws on project-management
software to allocate resources within projects, set
deadlines and monitor progress.

Many of the companies we surveyed or researched
had developed their own portfolio/project-manage-
ment systems. At Dow AgroSciences LLC, a leader in
biotechnology products, this capability is manifested
in a process, called "Create Product Success," that has
been in place since 1998. The process takes an inno-
vation project through five key documents: business
case, technological and commercial assumptions,



marketing plan, milestones and a benchmarking of
customer needs against competitors' products. An
information system supports this process, allowing
for distributed data preparation and entry, consoli-
dation of information and summarization at the
appropriate levels for decision making. As project-
level information filters through the business,
regional managers and "molecule" managers make
recommendations regarding the continuation of
ongoing projects and the funding of new ones. A
Portfolio Management Forum — consisting of
global business leaders for each line of business, in-
dividual business leaders for each molecule and
pertinent biotechnology experts — then follows up
on the recommendations.2

2. Collaboration. This capability allows inno-
vators with the requisite knowledge and expertise
to connect with one another synchronously or
asynchronously, across large distances and multi-
ple time zones, regardless of whether they are
employees of the company involved. Importantly,
this capability enables participants to stimulate
one another's creative efforts by sharing knowledge,
information and ideas. It relies on communication
tools such as networks, e-mail, virtual meetings,
webcams, instant messaging and blogs, and on
more relation-oriented tools such as file-synchro-
nization software, multiuser editors, blogs, wikis,
tagging and social networking.

IBM Corp. has demonstrated this capability with
its Innovation Jams — online brainstorming ses-
sions where participants interact and collaborate to
generate ideas — which the company has been run-
ning since 2001. The 2006 session involved
approximately 150,000 IBM employees, business
partners, clients and university researchers in 104
countries over two three-day phases. The payoff:
IBM invested $100 million in 10 new businesses that
evolved from ideas generated during that session.3

The Boeing Co. provides another example of
successful collaboration. Boeing developed and de-
ployed its Boeing 777 aircraft in record time because
of its ability to manage the collaboration of some
240 design/build teams. By sharing and coordinat-
ing information, these teams were able to proceed
with their respective subprojects concurrently.4

3. Knowledge and Information Management.
The innovation process, by its very nature, is knowl-

ABOUT THE RESEARCH
The authors used a variety of techniques to collect data for this study. Initially,
we administered a questionnaire to members of the Industrial Research Insti-
tute (IRI), a trade organization of research and development executives, and to
members of the Babson College Innovation & Corporate Entrepreneurship Re-
search Center. The questions aimed to identify the IT tools that these companies
have used for innovation activities, their degrees of success with the tools and
how the companies' IT departments have contributed to the success of innova-
tion. We also ran a nominal group technique exercise with 70 members of the
IRI to brainstorm on how IT can best contribute to company innovation projects.

Simultaneously, we hosted a series of six three-hour focus groups with
self-selected members of the IRI to seek their perspective on this issue and
their input on the parameters of our study. Attended by some 53 individuals
from 36 organizations — ranging from global multi-industry companies such as
E.I. du Pont de Nemours and Co. to industry leaders (e.g., The Boeing Co.) to
government entities such as the U.S. National Aeronautics and Space Admin-
istration — the focus groups provided especially rich data on the diversity
among organizations in their IT capability and its role in innovation.

Finally, we used a multisite case study approach at 12 companies, some in
the service industries, to explore in greater depth some of the compelling ex-
amples that were discussed in the focus groups.

edge intensive. Innovators might start with an idea
and a personal base of knowledge, but to transform
the idea into a new product, service or process, they
typically need to access the knowledge of others
and integrate it with their own. History clearly
shows that individuals and companies generate
more innovations — and innovations of higher
value — when they draw from a conceptually and
geographically diverse pool of knowledge. Thus the
capability of knowledge and information manage-
ment is crucial for connecting these isolated "pockets
of innovation." This capability can be enhanced by
expert systems, data mining software (for knowl-
edge creation and abstraction), database systems
(for storage and retrieval), portals (for knowledge
dissemination), decision support systems (for
knowledge application) and knowledge repositories
(for locating needed types of expertise).

4. Business-IT Linkage. The objective of this
capability is to make IT departments more like
partners with innovation centers, thereby foster-
ing productive interactions between them. Toward
that end, it is important that innovators have a
basic knowledge of IT and that IT professionals
appreciate the elements of innovation. Without a
business-IT linkage capability, innovators would
likely be reluctant to ask the IT department for as-
sistance because they would expect IT specialists
to lack creativity and favor standardization. The
result of such stereotyping is that the innovators



Boeing has developed the
capability to manage the
collaboration of some
240 design/build teams
concurrently.

could miss learning about IT-based tools that
might help them better execute their projects and
realize their goals.

One way to develop this capability is to hold
periodic conferences and focus groups at which IT
specialists and researchers share their expertise.
Another way is to require IT specialists to sit in on
important R&D meetings to help them gain a bet-
ter understanding of innovation processes and to
facilitate team building. Yet another way is to hold
IT specialists responsible for innovation-success
metrics such as ease of collaboration and effective-
ness of accessible knowledge. An innovator from
Archer Daniels Midland Co. told us, "Things like
simulation are half IT, half R&D. We have encour-
aged IT to understand more of what we do and
come up with their own ideas regarding what R&D
can use." At one of the other companies we studied,
the VP of innovation had dotted-line reporting
from the CIO.

5. Ambidexterity. This capability of the IT staff
allows it to achieve excellence in operations while
maintaining a clear strategic vision, balancing the
attention to each as warranted by the environment.

If the IT function lacks operational excellence, the
quality of its support will be inferior. Its networks,
servers, databases, intranets and portals — compo-
nents that form the infrastructural and support
backbone for companywide knowledge management
and collaboration systems—will lack adequate func-
tionality. Collaboration technologies such as wikis
and social networking will also be compromised, or
unavailable.

However, if the IT function lacks strategic vi-
sion, it could be driven by standardization zeal and
fail to appreciate the need for acquiring and sup-
porting the kinds of nonstandard applications and
processes often required by innovators. Further, IT
could be unwilling to explore ways to facilitate in-
novation. One company we studied demonstrated
strategic vision by granting resources to IT for in-
novation activities based on the need to stay at the
cutting edge rather than on detailed ROI/cost/stan-
dardization criteria.

6. Competitive Intelligence. This capability
facilitates learning what competitors are doing,
what they are failing to do and thus where innova-
tion opportunities might lie. For example, in

recent years companies have found that blogs and
wikis are effective for publishing and circulating
information about their own and competitors'
products and services. But while responses to a
blog posting often result in a long and hard-to-
read trail of opinions and counter-opinions, a
wiki page on a given subject will appear as a well-
conceived and organized article. Through frequent
editing, wiki pages converge into a coherent pre-
sentation, where alternative views can be presented
with their pros and cons. Companies are also
monitoring social networking sites to learn how
customers are responding to their products and
competitors' products. For such online competi-
tive intelligence tobeuser- friendly and productive,
a solid working relationship between IT staff and
innovators is essential.

II. Tools Innovators who routinely make effective
use of IT employ a robust set of tools that are easy
to learn and that address users' specific technical
needs. By contrast, tools that have long learning
curves relative to the frequency or length of tool
usage are less likely to "stick."

One way to increase the stickiness, or sustain-
ability, of tools is to let the R&D department choose
its own, based on the tools' perceived value. An-
other approach, which has been adopted at The
Clorox Co. and elsewhere, is for R&D to work
jointly with the IT department to identify, acquire
and implement specific tools. As an innovator from
Corning Inc. told us, "letting the users drive the de-
sign of the tools," even though they are developed
by IT, leads to tools that stick. This approach en-
sures alignment with R&D needs and tool
characteristics, leading to better and more sustain-
able solutions. In fact, the approach often creates
R&D "superusers" who become expert in the use of
the tool and can be resources for deploying and
training, which further increases its stickiness.

Conversely, as one of our study participants said,
"IT should not dictate" what tools should and
should not be used. When IT departments select
the tools, innovators may not understand their
value or may simply find the tools unsuited to their
needs. It is wishful thinking that IT specialists can
use their expertise in software to purchase a tool-
box containing a relevant and appropriate set of



innovation tools for their company. Innovators
need to work with their IT departments to identify
or develop the tools that they need to do their jobs.

Meanwhile, to address concerns about intellectual
property, corporate leaders responsible for the pro-
curement, development and maintenance of tools
(innovation managers or corporate IT) need to offer
guidance to innovators. They must provide clarity
about steps that need to be taken and processes to put
in place to prevent data loss or intrusion.

For each type of tool, products from many ven-
dors exist, and they may differ from one another
subtly, yet in ways that are significant for those who
obtain the most value from them. (See "IT Tools to
Support and Manage Innovation," p. 44.)

III. Control One of the most important roadblocks to
innovation occurs when R&D staff lack adequate con-
trol — of the computing resources and tools they
require—owing, for example, to rigid standardization
policies. An absence of innovation-facilitating IT gov-
ernance practices is often at the root of the problem.

We observed many different models of control.
Some organizations put significant IT resources di-
rectly in the hands of the R&D department; others
provide for shared control of resources with the IT
department; and still others assign control to a
third party. The specific mode of control is not as
important as its capability to facilitate routines and
policies for addressing innovators' requirements.

IT departments have good reasons for wanting
to control hardware and software. The standards
they set can smooth the flow of intraorganizational
data, reduce hardware and software redundancy
and lower costs. But innovators sometimes wish to
acquire nonstandard or "one-off" tools for special-
ized tasks, even as they would ideally like such tools
to be supported by the IT department. Neither may
be possible if these tools are not compatible with
existing standards.

Our study showed, however, that letting stan-
dardization be the driving IT philosophy is not
effective when it comes to innovation tools. Asking
innovators to create a "business plan" to explain



IT TOOLS TO SUPPORT AND MANAGE INNOVATION
Innovators use a broad variety of IT tools, which vary in sophistication, capability and price. In most cases, organizations operating on tight budgets
can make use of open-source versions to keep costs low. The placement of examples shown is illustrative; many products provide support outside
the row in which they appear.



and justify nonstandard-tool expenditures is also
not a good idea; the effort can be time-consuming,
counterproductive, unnecessary and an impedi-
ment to acquiring the tools in question. In such
cases, R&D departments can be well served if they
are allowed to control their own IT tools, especially
those that are specialized and unique. Archer Dan-
iels Midland, for example, has a well-staffed IT
group within R&D.

Another approach is for R&D and corporate IT
to work out variance policies for permitting devia-
tions from standardization when appropriate and
for supporting the tools involved. At DuPont, for ex-
ample, an IT manager is responsible for evaluating
R&D tool requests that require variances from the
corporate standard and for presenting them to the
IT department for approval. The manager is careful,
however, not to tread on the R&D department's cul-
ture. Similarly, at Illinois Tool Works Inc., any IT
liaison to R&D would "have to listen very hard first"
before making any suggestions. Also, R&D depart-
ments allow for more failure and greater slack, so
cost — often the primary criterion used by the IT
department in its selection of products — is not nec-
essarily a good criterion for R&D tool selection.

Lessons for R&D Managers
and Innovation Leaders
Building an organization's capabilities for innova-
tion implies not only the acquisition of technologies
but also the recognition that the IT department has
an important role to play. It can contribute signifi-
cantly to identifying the technologies appropriate
for a specific company and project, to applying them
to the innovation process and to maintaining the
necessary capabilities. Thus the primary lesson for
innovators is that IT can and should be an active
partner in innovation, not an enemy. All too often,
however, the IT department is not even at the table
when its ideas and support would be most valuable.

Establishing a working relationship between
R&D and IT is not always easy, especially because
researchers typically have little time to spare in cre-
ating and nurturing it. One solution is to invite IT
specialists to attend, and possibly present, at R&D
conferences and brainstorming events that are
already on innovators' schedules. There might well
be beneficial outcomes. For example, at one such

event at DuPont, a staff member from IT presented
a game engine he had developed to help produce
atomic-force microscopic images. A fabrics re-
searcher attending the event recognized that the
software, with modest adaptation, could help him
understand and solve problems in his own field.

This serendipitous result actually reflects a large
and chronic problem — insufficient appreciation
by R&D professionals of what IT may have to offer.
Innovators often fail to use the tools that are already
in-house because they (1) underestimate the tools'
value and forgo their adoption, (2) find them diffi-
cult to use or (3) fear the threat of intellectual
property leakage. R&D managers need to address
all three objections, which are discussed below.

To facilitate adoption of a promising tool that
was "not invented here," research leaders should set
a strong example by adopting the tool for their own
work and encouraging others to follow suit — not
for superficial reasons but because of the benefits
that could accrue to individual researchers and the
organization as a whole. One manager told us that
at first he had to urge people to use the wiki devel-
oped by another department. "It was seen as
another form of tax," he said, and therefore adopted
at the lowest possible levels and often with reluc-
tance. But once "people actually started using it
internally as a way for them ... to track their own
progress — to be able to say'here is what I've done'
and be able to tell a story" that benefited their proj-
ects — its use blossomed.

R&D leaders can address the difficulty of tool use
by working with IT to simplify the interfaces and add
features that offer the user some help. At Corning, for
example, scientists and research managers have been
heavily involved in the formation of such an IT tool-
set to support the company's Revitalizing Innovation
Globally initiative. R&D management can also em-
ploy a"technologyfacilitator"whose role is to become
an expert in and standing resource for some of the
more complex or infrequently used tools.

The heightened usage of tools, however, can increase
the visibility and availability of innovation-related in-
formation, which is often sensitive and intellectual
property related as well. Because R&D staff might
perceive the tools' levels of data security and privacy to
be inadequate, innovation leaders need to work closely
with their IT counterparts to create appropriate
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safeguards for every information repository that might
hold intellectual property. Both sides must understand
the risks of corporate espionage and strengthen their
tools against it.

Finally, R&D managers may need to educate the
IT department about the technologies underlying
the innovations under consideration and about
the innovation process itself. By being drawn into
the process, IT gains the potential to help lead in
the development of innovation capabilities rather
than simply react to the day-to-day needs of the
research community.

Lessons for IT Managers
We have identified four roles that IT departments
should assume in the innovation process — bench-
marker, integrator, educator and enabler.

As a benchmarker, the IT department can sort
through the plethora of tools available to identify
those that have been successfully used in similar en-
vironments. The success of knowledge management,
collaboration and competitive intelligence in par-
ticular depends on using the right technologies for
the given organizational setting. One of our partici-
pants said that the "IT department n«eds to inform
users about best practices in these areas — and tell
us what the industry is doing."

As an integrator, and consistent with its position as
keeper and analyzer of knowledge, IT should identify

opportunities to dissolve information silos, integrate
knowledge systems and instigate collaborations. At
DuPont, for instance, innovators at central R&D were
initially using segregated external online sources for
knowledge dissemination, but they ran into problems
of integration and consolidation across customers
(other DuPont divisions). Adopting a different ap-
proach, the innovators worked with IT to develop
and deploy a homegrown knowledge-management
system through a consolidated portal.

There were two major outcomes: Customers could
easily identify and retrieve relevant information, and
the portal could be expanded and updated to include
more functions and information domains. As a result,
many applications that had hitherto been disparate
were folded into the portal, so that the process of
storing and retrieving knowledge became more ef-
ficient and effective. The cycle time for searching
and providing information fell virtually to zero. The
same approach was applied to another case, in which
different innovation teams were initially using dispa-
rate collaboration tools. The tools were folded into
one collaboration mechanism, leading to a "feder-
ated" system that scientists across areas could use.

In a similar manner, innovators at Corning have
been moving toward a central repository of infor-
mation that synthesizes ideas about cutting-edge
practices in the company's diverse fields of research
and communities of practice. Such advances
require not only technology-integration skills on
the part of IT but also a bird's-eye view of the orga-
nization's full range of innovation activities.

As an educator, the IT department can extol the
virtues of structured process-management practices
such as Six Sigma and House of Quality. When an in-
novation project enters the later stages of development
and implementation, and an increasing number of
physically dispersed innovators are involved, the ap-
plication of structured project-managementpractices
improves the project's efficiency and throughput.
Three companies in our study — DuPont, Corning
and Mercy Health Partners — have incorporated
such practices, which were conceived primarily by
the IT department and implemented jointly by IT
and the innovators. The logic in doing so was to
achieve an "ability to work with the lack of structure
inherent in innovation while simultaneously impos-
ing a more rigorous and linear structure on the



innovation process," as one participant put it.
Direct involvement of IT specialists in project

teams ensures awareness of innovators' needs on the
part of IT and greater leverage in the use of formal
project-management methodologies and practices.
IT specialists can therefore work on "pull" rather
than "push" modes and fruitfully participate in proj-
ect decisions, thereby speeding up experimentation,
collaboration, prototyping and documentation.

As an enabler, the IT department should provide
and support tools required by the innovators, and it
should be directly involved in developing new tools as
the need arises. We found, however, that IT depart-
ments often fail to assume this role. Apart from what
it ought to do, what the IT department should avoid
doing is mandating standardization, which acts to
prevent a "bottom up" emergence of IT tools inspired
by the innovators. As one DuPont participant noted,
"It is important for IT people to position themselves
as credible research partners — to create the sense
that their work can bring value to the research."

Lessons for CEOs
Because innovation capabilities reflect the overall
organization, the CEO is ultimately responsible for
ensuring their continuous development. This com-
pany leader may delegate that responsibility to
some extent, but ultimately he or she must keep a
firm hand on the tiller. In doing so, the CEO can:
• Actively participate in deciding what innovation

initiatives are funded and ensure that the appro-
priate controls and information are in place for
making those decisions.

• Recognize and reward collaborative work, insist on
cross-functional and cross-disciplinary projects
and support funding for the technological infra-
structures that enable collaborative activities.

• Play a key role in creating the business-IT linkage
capability by appointing to the IT leadership posi-
tion someone who has a strong knowledge of
company processes, goals and strategy and who is
trusted by other business leaders — as opposed to
someone whose primary attribute is experience
with technology.

• Enhance this capability by ensuring that IT lead-
ership has a role in the executive "cabinet" and is
consulted on key decisions.

• Encourage ambidexterity in the IT department

by insisting on strong operational performance
goals in conjunction with a compelling R&D-fo-
cused strategic vision.

• Help ensure that innovators have adequate con-
trol over the computing resources that they need
to be most efficient. Although issues of control
play out between departments, the CEO is the
ultimate arbitrator of these governance conflicts.

• Recognize that innovation is not simply a matter of
R&D but a socially complex process engaging other
corporate functions such as manufacturing, legal,
marketing and sales. Because information systems
are critical to coordinating and increasing the effec-
tiveness of these functions' interactions, they are
also critical to facilitating the innovation process.

When R&D managers, innovation leaders, IT
managers and senior leadership all understand the
role that information technology can play in stream-
lining and accelerating the innovation process, a
company will be well on its way toward producing
more innovations, and better innovations, with the
resources at its disposal.

Steven R. Gordon is a professor of information sys-
tems and technology management at Babson College
in Babson Park', Massachusetts. Monideepa Tarafdar
is an associate professor of information, operations
and technology management at the University of
Toledo in Toledo, Ohio. Comment on this article or
contact the authors at smrfeedback@mit.edu.
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