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When executives talk 
about “knowledge 
management” today, 

the conversation usually turns 
very quickly to the challenge of 
big data and analytics. That’s 
hardly surprising: Extraordinary 
amounts of rich, complicated 
data about customers, 
operations, and employees are 
now available to most managers, 
but that data is proving 
difficult to translate into useful 
knowledge. Surely, the thinking 
goes, if the right experts and the 
right tools are set loose on those 
megabytes, brilliant strategic 
insights will emerge. 

Tantalizing as the promise of big data is, an un-
due focus on it may cause companies to neglect 
something even more important—the proper man-
agement of all their strategic knowledge assets: core 
competencies, areas of expertise, intellectual prop-
erty, and deep pools of talent. We contend that in 
the absence of a clear understanding of the knowl-
edge drivers of an organization’s success, the real 
value of big data will never materialize.

Yet few companies think explicitly about what 
knowledge they possess, which parts of it are key 
to future success, how critical knowledge assets 
should be managed, and which spheres of knowl-
edge can usefully be combined. In this article we’ll 
describe in detail how to manage this process. 

Map Your Knowledge Assets
The first step is to put boundaries around what 
you’re trying to do. Even if you tried to collect and 
inventory all the knowledge floating around your 
company—the classic knowledge-management 
approach—you wouldn’t get anything useful from 
the exercise (and you’d suffer badly from cogni-
tive overload). Our goal is to help you understand 
which knowledge assets—alone or in new combina-
tions—are key to your future growth. We would bet 

heavily that if your company has a 
knowledge-management system, 
it doesn’t adequately parse out 
your mission-critical knowledge. 

Identifying and mapping stra-
tegic knowledge is iterative. In 
our work with organizations we 
generally start by assembling a 
multifunctional team—at the or-
ganizational, divisional, or busi-
ness unit level—to articulate what 
the members consider to be key 
dimensions of the company’s 
competitive performance and 
the knowledge that underpins 
them. It can be useful to shape 
this conversation by giving indi-
viduals assignments in advance. 
Senior managers might be asked 
to outline the business model 
and high-level critical knowledge, 
such as areas of advanced exper-
tise, intellectual property, and 
the relationships with customers, 

MANAGING YOUR MISSION-CRITICAL KNOWLEDGE

82� Harvard Business Review January–February 2015



suppliers, and distributors that make that model 
successful. Market researchers and sales managers 
might be asked to delineate the attributes of new 
products and services that customers will need in 
the near future. Technical and operations managers 
might describe organizational routines that support 
needed areas of expertise. And so on. (The right mix 
of people will depend on the business context and 
how clearly the senior team has thought through its 
future strategy.) 

This step alone can be quite challenging the first 
time around. When we worked with a group of de-
cision makers at ATLAS, the major particle phys-
ics experiment at the European Organization for 
Nuclear Research (CERN), we interviewed many 
stakeholders to get a holistic view of the knowledge 
underpinning its success and then surveyed nearly 
200 other members of the organization. Ultimately 
we mapped only a portion of the ATLAS knowledge 
base, but in the process we whittled down a list of 26 
knowledge domains to the eight that were deemed 
most important to organizational outcomes. 

Your list of key assets should ultimately include 
some that are “hard,” such as technical proficiency, 
and some that are “soft,” such as a culture that 
supports intelligent risk taking. You may also have 
identified knowledge that you should possess but 
don’t or that you suspect needs shoring up. This, too, 
should be captured. 

The next step is to map your assets on a simple 
grid along two dimensions: tacit versus explicit 
(unstructured versus structured) and proprietary 
versus widespread (undiffused versus diffused). The 
exhibit “What Kind of Knowledge Is This?” which 
includes a mapping grid, will help you figure out 
where to place your knowledge assets on your own 
map. (We owe a debt to Sidney G. Winter, Ikujiro 
Nonaka, and the late Max Boisot for their work on 

these dimensions. Had he lived, Boisot would 
have been a coauthor on this article.)

Unstructured versus structured. 
Unstructured (tacit) knowledge involves deep, 
almost intuitive understanding that is hard to 
articulate; it’s generally rooted in great expertise. 
World-class, highly experienced engineers may 
intuit how to solve technical problems that no-
body else can (and may be unable to explain their 
intuition). Rainmakers in a strategy consulting 
firm know in their bones how to steer a conversa-
tion or a discussion, develop a relationship, and 
close a deal, but they would have trouble telling 
colleagues why they made a particular move at a 
particular moment. 

Structured (explicit or codified) knowledge 
is easier to communicate: A company that’s ex-
pert in the use of discovery-driven planning, for 
example, can bring people up to speed on that 
methodology quickly because it has given them 
recourse to a common language, rules of thumb, 
and conceptual frameworks. Some knowledge 
is so fully structured that it can be captured in 
patents, software, or other intellectual property. 

Undiffused versus diffused. To what extent 
is the knowledge spread through—or outside—
the company? One division may have expertise 
in negotiating with officials of the Chinese gov-
ernment, for example, which another division 
totally lacks. That knowledge is obviously undif-
fused. But most companies have certain broadly 
shared competencies: Those in the consumer 
packaged goods industry tend to have company-
wide strength in developing and marketing new 
brands; and many employees in the defense in-
dustry know a lot about bidding on government 
contracts. Some knowledge, of course, is diffused 
far beyond the boundaries of the organization. 

Idea in Brief
THE PROBLEM
Most of us work in the 
knowledge economy, but 
few companies have a clear 
understanding of which 
knowledge “assets” their  
future will be built on.

THE RESEARCH
It’s instructive to map  
your most important  
knowledge resources along  
two dimensions:
• Is it tacit or codified? 
• Is it restricted or diffused? 

THE TAKEAWAYS
To create value and growth, 
you can develop tacit 
knowledge, help spread 
expertise where it’s needed, 
put old knowledge to new uses, 
or spot connections between 
different spheres of expertise. 
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Interpret the Map 
Simply mapping your knowledge assets and then 
discussing the map with your senior team can un-
cover important insights and ideas for value creation, 
as our experience with decision makers at Boeing 
and ATLAS demonstrate. 

Global sourcing at Boeing. Sourcing manag-
ers at Boeing were aware that their relationships 
with internationally dispersed customers, suppliers, 
and partners were changing. The whole ecosystem 
was sharing in the creation of new aircraft technolo-
gies and services and in the associated risks. Future 
success would depend on learning to manage this 
interdependence. 

With that insight in mind, the managers mapped 
the critical knowledge assets in their global sourcing 
activities, which ultimately resulted in a research 
paper that one of us (Martin Ihrig) coauthored with 
Sherry Kennedy-Reid of Boeing. They saw that cost-
related knowledge—performance metrics, IP strat-
egy, and supply-base management—was well struc-
tured and widely diffused. However, knowledge 
about supplier capabilities, although codified, had 
not spread throughout the Boeing sourcing com-
munity. And other knowledge that was important 
to future value creation—how to leverage Boeing’s 
potent and technically sophisticated culture for ef-
fective communication and negotiation, determine 
Boeing’s business needs and global sourcing strat-
egy, and, most important, assess the geopolitical in-
fluences on global sourcing decisions—was neither 
codified nor widely shared. 

Taken together, these observations suggested 
that Boeing was placing greater emphasis on tech-
nical efficiencies, such as improving processes and 
productivity, than on strategic growth, such as cre-
ating research initiatives with suppliers or building 
a shared innovation platform. As Boeing’s business 
became progressively more intertwined with that of 
its ecosystem partners, the development of knowl-
edge assets would need to change. 

Insights from this mapping exercise enabled the 
team to recommend several initiatives aimed at de-
veloping and disseminating tacit knowledge, such 
as a program to help employees who had a deeper 
understanding of geopolitical influences to put some 
structure around their knowledge and pass it on to 
others in the company, and a program to identify 
the capabilities of key suppliers and determine how 
Boeing could work more strategically with them. 

Advanced physics at CERN. The experimental 
work done at ATLAS is carried out by thousands of 
visiting scientists from 177 organizations in 38 coun-
tries, working without a traditional top-down hier-
archy. This extraordinary operation has had spec-
tacular results, including the discovery of the Higgs 
boson, for which Peter Higgs and François Englert 
were awarded a Nobel Prize in 2013. Our mapping 
of ATLAS’s knowledge base was done in a research 
partnership with Agustí Canals, Markus Nordberg, 
and Max Boisot. 

Our team had a surprising insight when a study 
of that map revealed that “overview of the ATLAS 
experiment” was one of the top eight knowledge 
domains. We hadn’t given much thought to that 
domain, but we quickly realized how central it was 
to a knowledge-development program like ATLAS. 
Changes in the overall direction of a project can’t 
easily be codified when the project is so complex. 
The direction is continually evolving, and not neces-
sarily in a linear fashion, as the technical and scien-
tific work advances; but individual researchers can’t 
adapt their work accordingly when they don’t know 
what that direction is. ATLAS requires that huge 
numbers of people, from many countries and cul-
tures, understand what others are learning and how 
it affects the overall technical direction. 

Without the knowledge map, the leadership 
team at ATLAS would have predicted that scien-
tific and technical knowledge were regarded as 
mission critical—indeed, most existing resources 
went to helping those domains make progress. But 
we found it extraordinary that the soft domains of 
project management and communication skills 
also emerged as central to ATLAS’s performance. 
Retrospectively, that made sense: A consensus on 
overall direction depends on the successful sharing 
of knowledge among specializations and between 
scientists as they cycle back to their home orga-
nizations and new people take their place. These 
important soft domains were much less developed 
and not well diffused; clearly, they needed more re-
sources and attention.

Identify New Opportunities
Mapping knowledge assets and discussing their im-
plications often leads directly to strategic insights, 
as it did at Boeing and ATLAS. But we also find it 
helpful to systematically explore what would hap-
pen if knowledge were moved around on the map 
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or different spheres of it were combined. Here are 
some examples:

Selectively structure tacit knowledge 
(move it up on your map’s Y axis). The propri-
etary knowledge assets in the lower left corner of 
your map are often the most important knowledge 
your company has—the deep-seated source of future 
strategic advantage. You need to think about which 
of them can and should become more structured so 
that (for example) your basic research will lead to the 
creation of bona fide intellectual property that can 
be developed into new products, licensed, or other-
wise monetized. Structuring tacit knowledge often 
involves capturing expert employees’ insights with 
the ultimate goal of disseminating them to many 
more people in the company. In general, speeding 
up codification will increase the value of knowledge. 
But making the tacit explicit can also be dangerous. 
The more codified the knowledge is, the more easily 
it may be diffused and copied externally. 

When you’re trying to decide what to structure 
further and what to keep tacit, it can be useful to 
distinguish between product and process. Suppose 
you’ve decided that your expertise in some techni-
cal domain can be codified into intellectual prop-
erty. You may want to capture some of your process 
knowledge—whether it’s an engineer’s know-how or 
the conversational routines your marketing people 
use to tease out emerging customer needs—only in-
formally. That way, even if a patent expires or codi-
fied knowledge is leaked, essential experience stays 
within the company. 

Disseminate knowledge within the com-
pany (move it to the right on your map’s X axis). 
Purposefully deciding which knowledge to diffuse 
internally can pay huge dividends. Very often one 
division is wrestling with a problem that another di-
vision has solved, and close study of the map will 
reveal the potential for productive sharing—as it 
would with the exemplary business unit’s expertise 
in negotiating with the Chinese. Productive sharing 
can also be done between functions: Korean chae-
bols (conglomerates) expend considerable money 
and effort to ensure that knowledge is transferred 
from company to company as well as from head-
quarters to subsidiaries. 

The ease of knowledge sharing is directly pro-
portional to the degree of knowledge codification, 
of course: A written document or spreadsheet is 
easier to share than tacit experience accumulated 

USE THESE CATEGORIES TO HELP PLACE YOUR ASSETS  
ALONG THE Y AXIS FROM BOTTOM TO TOP:

• An expert can use the knowledge to perform tasks but cannot articulate it in a way 
that allows others to perform them.

• Experts can perform tasks and discuss the knowledge involved with one another.
• People can perform tasks by trial and error.
• People can perform tasks using rules of thumb, but causal relationships aren’t clear. 
• It’s possible to identify and describe the relationship between variables involved in 

doing a task so that general principles become clear. 
• The relations among variables are so well known that the outcome of actions can be 

calculated and reliably delivered with precision. (Knowledge assets covered under 
patents or other forms of copyright protection generally fit here.)

USE THESE CATEGORIES TO HELP PLACE YOUR ASSETS  
ALONG THE X AXIS FROM LEFT TO RIGHT:
• Only one person in the organization has this knowledge. 
• A few people in the organization have this knowledge.
• Many people in one part of the organization have this knowledge. 
• People throughout the organization have this knowledge. 
• Many people in the industry have this knowledge.
• Many people both inside and outside the industry have this knowledge.

What Kind of Knowledge Is This?

A GENERIC ENGINEERING COMPANY’S KNOWLEDGE ASSETS
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INSIGHT INTO 
CLIENTS’  
STRATEGIC 
NEEDS

TACIT KNOWLEDGE OF 
LEAD ENGINEERS

COMPANY STANDARD 
OPERATING PROCEDURES

COMPANY PRODUCT 
SPECIFICATIONS PUBLISHED 

ON THE WEBSITE

PROJECT MANAGEMENT 
CAPABILITIES 

WORLDWIDE 
ENGINEERING 
COMMUNITY OF 
PRACTICE 

COMPANY-SPECIFIC 
TECHNICAL SKILLS 

PROPRIETARY 
BLUEPRINTS

UNDIFFUSED

INSIDE THE COMPANY

DIFFUSED

OUTSIDE THE COMPANY

You can plot your mission-critical knowledge on a map like the 
one below. 

SOURCE THE MAP AND ITS DIMENSIONS ARE BASED ON MAX BOISOT’S CONCEPTUAL FRAMEWORK INFORMATION SPACE. 
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over many years. Some tacit 
knowledge can’t be codified 
but can be shared. One power-
ful way to do so internally is to 
run workshops that bring to-
gether people who have subject 
matter expertise with people 
facing a particular problem for 
which that expertise is relevant. 
Apprenticeship programs, too, 
have long been an effective way 
to transfer difficult-to-codify 
tacit knowledge. 

Diffuse knowledge out-
side the company (move it 
farther right on your map’s X 
axis). The most straightforward 
way to create value through 
knowledge dissemination is to 
sell or license your intellectual 
property. DuPont, for example, 
commercializes only a small 
fraction of the hundreds of pat-
ents it owns; the rest can be licensed, sold, or shared 
with other companies. Even companies without 
patents can often identify new markets for existing 
IP. This magazine is an example: Reprints of HBR 
articles have been sold to MBA and corporate learn-
ing programs for decades. A few years ago someone 
had the idea of collecting the best of those articles in 

“Must Read” collections for individual buyers, and a 
profitable business was born. 

Many companies are experimenting with less 
familiar ways of sharing knowledge across organi-
zational boundaries. If suppliers, customers, and 
even competitors that work together on projects are 
creating value within your ecosystem, as at Boeing, 
this is worth considering. But you should keep in 
mind what knowledge must be protected; your map 
of assets will help you make those judgment calls. 

Some companies even give away knowledge, ulti-
mately making more money than they would if they 
kept it proprietary. In the early 1990s Adobe Systems 
saw an opportunity to develop a file-sharing format 
that would retain the text, fonts, images, and other 
graphics in a document no matter what operating 
system, hardware, or software was used to send and 
view it. Adobe was among the first to develop the 
idea behind the PDF. It then structured that knowl-
edge in the form of the Adobe Acrobat PDF Writer 

and Adobe Reader. It shared the Reader on the in-
ternet, thereby creating demand for the Writer (at 
$300 and up), which was free from competition 
for years and remains one of Adobe’s leading prod-
ucts. Similarly, McKinsey shares selected insights 
through McKinsey Quarterly, generating demand for 
its proprietary problem-solving skills. 

The recent decision of the business magnate 
and inventor Elon Musk to share Tesla Motors 
patents with anyone who wants to use them was 
also very astute. Clearly, Musk believes that Tesla 
(like Adobe) will make more money if more people 
build on the platform he has provided. His decision 
also recognizes that in order to thrive, Tesla (like 
Boeing) needs to create a strong ecosystem. It’s 
a vote of confidence in the company’s capacity to 
protect enough tacit knowledge to stay ahead of the 
competition. (Musk told a reporter for Bloomberg 
Businessweek, “You want to be innovating so fast 
that you invalidate your prior patents, in terms of 
what really matters. It’s the velocity of innovation 
that matters.”) This is one of the most interesting 
examples of open innovation that we’ve seen: Musk 
is betting not just that he can pull more partners 
into the world of electric cars but that he can pull 
the mainstream automobile industry into a more 
responsible position with respect to climate change. SO
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Contextualize knowledge (move it down on 
your map’s Y axis). Codified knowledge can be ap-
plied in less structured spaces in a variety of ways. 
Sometimes it’s a matter of taking well-established 
routines and applying them to new businesses. 
This approach is central to the growth strategies of 
many companies. Procter & Gamble, for instance, 
uses world-class brand-building competencies 
when it moves into new markets and develops new 
products. Similarly, Goldman Sachs rapidly gener-
ates new investment banking offerings by apply-
ing its analytics capabilities to changes in financial 
market conditions.

Contextualization can also come from combin-
ing structured and unstructured knowledge. The 
people who originally tried to build knowledge-
management systems for consulting firms quickly 
discovered that most consultants used codified in-
formation as a networking tool: They would notice 
who wrote an article on sourcing from Indonesia 
(for example) and then talk with that person directly, 
picking her brain for more-tacit insights. Indeed, 
many companies build competitive advantage on 
just such combinations. 

To be applied in a new setting, codified knowl-
edge must generally be contextualized. If Boeing 
USA comes up with a new production process and 
then ships the related knowledge to China in the 
form of supporting documents, Chinese engineers 
have to assimilate the knowledge and adapt it to 
their context.

Discover new knowledge (move it to the left 
on your map’s X axis). The most challenging—and 
highest-potential—opportunities often come from 
spotting connections between disparate areas of ex-
pertise (sometimes inside the company, sometimes 
outside it). The analytic techniques that can turn big 
data into big knowledge are used partly in hopes of 
finding such unexpected connections. 

In the pursuit of innovation, flashes of insight 
can come from many sources. Sometimes a new 
technology embedded in an existing product makes 
it possible to change your value proposition. That 
happened when Rolls-Royce’s jet engine sensors 
provided the company with new performance data, 
which in turn made it more profitable to sell power 
by the hour than to sell engines outright. Thinking 
about someone else’s business model can lead to 
strategic insights as well. After managers at CEMEX 
studied how FedEx, Domino’s, and ambulance 

squads operate, they decided to charge for deliver-
ing truckloads of ready-mix concrete within a speci-
fied time window rather than for cubic meters of the 
product. Changes in the external environment can 
create new opportunities. Subway went from an 
also-ran to a high-growth fast-food business when it 
capitalized on consumers’ growing interest in tasty, 
more-nutritious, low-calorie food. Your company 
may have developed valuable process expertise that 
you could sell through consulting to other compa-
nies even outside your industry. IBM has done that 
many times over. 

It’s not easy to systematize this part of the 
knowledge-development process, which arises to 
some extent from intuition, tacit knowledge, and 
time spent studying the map. The ATLAS team’s in-
sight about the importance of soft skills is an exam-
ple. So is Boeing’s insight that becoming part of an 
interdependent ecosystem had major implications 
for what kinds of knowledge would have to be de-
veloped. A small publishing industry that is devoted 
to helping companies make innovative connections 
of this kind includes the book MarketBusters: 40 
Strategic Moves That Drive Exceptional Business 
Growth, which one of us (Ian MacMillan) wrote with 
Rita McGrath; William Duggan’s Strategic Intuition: 
The Creative Spark in Human Achievement; and 
Frans Johansson’s The Medici Effect: What Elephants 
and Epidemics Can Teach Us About Innovation. 

One thing we can assure you: Your competitors 
will have access to the same kinds of data and gen-
eral industry knowledge that you do. So your future 
success depends on developing a new kind of exper-
tise: the ability to leverage your proprietary knowl-
edge strategically and to make useful connections 
between seemingly unrelated knowledge assets or 
tap fallow, undeveloped knowledge. 

COMPANIES INVEST tens of millions of dollars to de-
velop knowledge but pay scant attention to whether 
it contributes to future competitive advantage. The 
process we’ve outlined here is meant to prevent that 
lapse. Once you’ve mapped your mission-critical 
knowledge assets, the challenge is to be disciplined 
about which of them to develop and exploit, keep-
ing future growth front and center. (Remember, 
strategy always includes deciding what not to do.) 
If your company thoughtfully manages its knowl-
edge portfolio, it will achieve a distinct competitive 
advantage.  � HBR Reprint R1501F
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