Lavish R&D budgets don’t guarantee
performance. A new Booz Allen Hamilton
study of the world’s 1,000 biggest
spenders reveals the value of an
innovation dollar — and the basics of
a better strategy.

by Barry Jaruzelski, Kevin Dehoff, and Rakesh Bordia
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The quest for innovation has long been a faith-based initiative: Spend more, and profit
will come. Are you losing out to nimbler competitors? On the high-cost end of global-
ization? Is your sales growth flattening? Are your margins narrowing? Want to prove to
Wall Street you're serious about growth? Don't worry; just increase the R&D budget. New
products or services will emerge that make the difference — won't they?

Not so fast. The results of our recent study of the
Booz Allen Hamilton Global Innovation 1000 — the
1,000 publicly held companies from around the world
that spent the most on research and development in
2004 — may provoke a crisis of faith. The study, which
we believe is the most comprehensive effort to date to
assess the influence of R&D on corporate performance,
suggests that nonmonetary factors may be the most
important drivers of a company’s return on innovation
investment (ROI2). The major findings:

Money doesn’t buy results. There is no relationship
between R&D spending and the primary measures of
economic or corporate success, such as growth, enter-
prise profitability, and shareholder return.

Size matters. Scale leads to advantage. Larger or-
ganizations can spend a smaller proportion of revenue
on R&D than can smaller organizations, and take no
discernible performance hit.

You can be too rich or too thin. Spending more does
not necessarily help, but spending too little will hurt.

There isn’t clarity on how much is enough. Instead
of clustering into any coherent pattern, R&D budget
levels vary substantially, even within industries. This
suggests that no single approach to spending money on
innovation development is universally recognized as the
most effective strategy.

It’s the process, not the pocketbook. Superior results,
in most cases, seem to be a function of the quality of an

organization’s innovation process — the bets it makes
and how it pursues them — rather than the magnitude
of its innovation spending.

Collaboration is key. The link between spending and
performance tends to be strongest in those areas most
under the control of the R&D silo, such as product
design, and weakest in those areas where cross-functional
collaboration is most difficult, such as commercialization.

These findings conjure up familiar images of frus-
tration. Hardworking R&D teams invest time and
money in the wrong projects; manufacturing, market-
ing, and sales drop the ball on winning products and
services; and senior executives and policymakers simply
throw more money at research and development in the
mistaken belief that it will make a difference. When it
comes to innovation investment, it appears that in many
cases, less may be more.

Innovation’s New Context
The myth that higher R&D spend translates into com-
petitive advantage has been around for decades, but it
appears to be particularly strong now. Pick up any busi-
ness magazine or newspaper. You'll find ample evidence
of the belief in the effectiveness of larger budgets, for
both corporate and national competitiveness:

* “US. spending on R&D will also have to in-
crease if the country wants to remain technologically
dominant.” — Fortune, July 2005
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* “We need at NEC to increase our R&D spending
by as much as 50 percent to keep ahead of the competi-
tion.” —NEC Corporation (#41 on the list of 1000)
senior vice president, quoted in 7he Age, July 2005

* “The European Commission will today appeal to
E.U. countries to increase spending on research and
development, or face being out-paced by competitors
such as China.” — Financial Times, July 2005

* “[Yahoo] spends as heavily on product develop-
ment and R&D as Google and Microsoft... falling
behind in this arms race would spell big trouble.”
—Fortune, August 2005

Perhaps this belief is a holdover from the past.
When products were simpler, industrial processes less
mature, and competition less fierce, companies could
make new products and be reasonably certain that their
customers would buy them. The R&D, manufacturing,
marketing, and sales silos could do their jobs independ-
ently with litde imperative to manage across depart-
mental boundaries.

We no longer live in that world. Shorter product life
cycles have led to an ever-faster flow of new offerings.
Customer demands for special features have generated
enormous complexity. In turn, these factors have
increased the competitive value of a fast and effective
innovation engine. Yet of all the core functions of most
companies, innovation may be managed with the least
consistency and discipline.

The comparison of R&D investment with eco-
nomic performance provides a lens through which we
can judge the innovation effectiveness of the Global
Innovation 1000. Despite significant variation in inno-
vation investment levels, the sheer magnitude of these
companies spending leaves little doubt that they are
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tions to this article.

committed to innovation. But the disconnect between
R&D investment and performance levels demonstrates
that commitment is no guarantee of success.

Happily, the analysis of top performers offers
important clues on how to increase innovation effective-
ness. It suggests that organizations — and nations, for
that matter — hoping to gain an innovation edge will
need to rely less on faith and more on creativity, analy-
sis, and disciplined management.

A Thousand Top Spenders

In mid-2005, hoping to better understand how organi-
zations can maximize their return on innovation invest-
ment, we undertook an analysis of the world’s top 1,000
corporate spenders on research and development. Since
such an analytic undertaking demands a broad range of
comparable data on R&D spending and financial per-
formance over time, we focused on publicly traded cor-
porations. The top 1,000 companies were ranked on the
basis of the R&D spending reported in their 2004
financial statements. Consequently, the Global Inno-
vation 1000 omits privately held firms, along with pub-
licly traded firms that do not disclose their R&D spend.
For this reason, most financial-services companies and
retailers were excluded. (For more on the study, see
“Booz Allen Hamilton Global Innovation 1000: Study
Methodology,” page 13.)

The Global Innovation 1000 spent $384 billion on
R&D in 2004, representing 6.5 percent per annum
growth since 1999. And the pace is increasing — meas-
ured from 2002, the annual growth rate jumps to 11.0
percent. R&D spend appears to be highly concentrated.
The top 2,000 corporate R&D spenders spent $410 bil-
lion — only $26 billion, or 6.8 percent, more than the
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Sales Growth %

Global Innovation 1000. We estimate that the Global
Innovation 1000 list captures between 80 and 90 per-
cent of total global corporate R&D spending, and
around 60 percent of total global R&D, including that
conducted by governments. (For a detailed look at the
Global Innovation 1000, see “Profiling the Booz Allen
Hamilton Global Innovation 1000,” page 7.)

Money Doesn’t Buy Results

So what does this huge investment yield the Global
Innovation 10002 Although there are individual success
stories, we could find few statistical relationships
between R&D spend and business results. There is no
discernible relationship between spending levels and
most measures of business success.

For our analysis we used the R&D-to-sales ratio —
the percentage of an organization’s revenue that it spends
on R&D — as the primary metric for spending.
Although this measure has its limitations, it is com-
monly used and thus familiar and publicly available. It

Exhibit 1: The Performance Disconnect
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also enables comparisons that reveal the relative impor-
tance of innovation in different industry sectors (for
example, pharmaceutical companies spend more per
dollar of revenue on R&D than utilities do). This meas-
ure also eliminates any bias related to company size. For
example, Intel (#12) spends 80 times as much as Cymer
(#766), but both have an R&D-to-sales ratio of 14 per-
cent; Ford (#3) spends 130 times as much as Nissin
Kogyo (#790), but both have an R&D-to-sales ratio of
4.3 percent. Finally, the R&D-to-sales ratio can be
indexed across industries to enable meaningful analysis
of the Global Innovation 1000 as a whole.

Contrary to conventional assumptions, R&D
spending levels within the Global Innovation 1000 had
no apparent impact on sales growth, gross profit, oper-
ating profit, enterprise profit, market capitalization, or
total shareholder return. Whether we looked at R&D as
a leading or a lagging indicator, whether we looked at
absolute dollar amounts or growth trends for the per-
formance measures, and no matter what the time horizon

y=0.0116x + 0.0832
R2=0.0079

Indexed R&D-to-Sales Ratio

-60% [ J
-80%

Source: Booz Allen Hamilton Global Innovation 1000

This scatter plot shows no correlation between our primary metric for R&D spending by the Global Innovation 1000 — the indexed
R&D-to-sales ratio for 1999 (the x-axis), and sales growth during the following five years, from 1999 to 2004 (the y-axis). In 495 such
analyses, similarly uncorrelated results for profitability growth, enterprise profitability (gross, operating, and net), market capitaliza-
tion growth, and total shareholder return demonstrated that R&D spending has little or no impact on these indicators of success.
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Median Gross Margin %

for the analysis, the story was the same. (See Exhibit 1.)

This is big news. It suggests that strategies that focus
primarily on increasing the cash input to an innovation
“black box” — a process presumed to transform R&D
spending into results without anyone fully understand-
ing how — are more likely than not to fail to deliver the
desired performance.

It comes as no surprise, however, to our Booz Allen
colleague Dr. Allan O. Steinhardt, a former chief scien-
tist of the Defense Advanced Research Projects Agency,
the R&D arm of the U.S. Department of Defense. He
comments: “It’s absolutely a myth that money alone will
solve vexing technical problems. Rather, reckless fund-
ing largesse is actually a barrier to transformative inno-
vation as it turns scientists into constituents with an
incentive to maintain the status quo. Reasonable con-
straints are a spur to progress. Entitlement programs for
scientists and engineers are a drag.”

Better Mousetraps

We found only one strong performance correlation.
Higher R&D-to-sales ratios were associated with higher
gross margins: the percentage of revenue left over after
subtracting the costs of materials, labor, manufacturing,
and direct shipping, and after paying other expenses
incurred in making the products or services sold.

This link between R&D spending and higher gross
margins was evident in aggregate, where the median
gross margins of the top 500 companies based on
indexed R&D-to-sales ratios were 40 percent higher
than those for the bottom 500. Out of 10 industries we
assessed, while the amount of the performance boost
varied from industry to industry, none showed a differ-
ent pattern. (See Exhibit 2.)

Of all the performance measures we studied, gross
margin percentage is most subject to the control of, and
influenced by the skills of, the R&D silo. Researchers on
innovation have long known that 70 percent of the final
cost of a product (the cost reflected in gross margin) is
driven by R&D-based design decisions, such as the
degree of standardization of parts, the specifications that
determine which suppliers will be used, and the level of
complexity in a product’s feature set. In this study, the
correlation of gross margin with R&D spending shows
that the R&D silo is succeeding in the traditional but
narrow role of making “better mousetraps”: products
and services that are less expensive to build (like a Dell
computer), desirable enough to sell at a premium (like a
BMW car), or both (like an Apple iPod).

But these better mousetraps arent catching more
mice. The products and services created have not uni-
versally led to improved enterprise performance. Once

Exhibit 2: Impact of R&D Spending on Median Gross Margin, 2004
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Gross margin percentage is an indicator of “better mousetraps”: product differentiation, low manufacturing cost, or both. Across the
2004 Global Innovation 1000, it was the only consistent financial benefit of a higher-than-median R&D-to-sales ratio. As shown here,
higher-than-median spenders (the light bars) have a higher gross margin percentage than lower spenders (the dark bars).
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Median R&D-to-Sales Ratio

Exhibit 3: Scale Effects (R&D-to-Sales Ratios, 2004)

25%

Overall

20% . Below Median Sales

Above Median Sales

15%

10%

5%

0%
Overall
Industry
Indexed

Aerospace & Auto
Defense

Chemicals & Computing &
Energy Electronics

Source: Booz Allen Hamilton Global Innovation 1000

Consumer

By Industry

Health Software &

Internet

Industrials Technology Telecom

R&D-to-sales ratios show the proportion of revenue that a company devotes to innovation. In nine out of 10 industries, smaller

companies (the dark bars) spent proportionally more on R&D in 2004 than did their larger competitors (the light bars). Such a pattern

suggests the value of scale: To achieve the minimum innovation ante for their industry, smaller companies must devote a greater

percentage of their revenue to R&D.

you add in all the expenses not directly related to the cre-
ation of the product or service — marketing, sales, and
the rest of the general and administrative expenses —
the gross margin benefit is masked and the relationship
between spending and performance disappears.

The story of Sony (#14) and its Betamax videotape
format is a classic example. Higher-quality Betamax lost
to VHS primarily because more companies supported
the latter format — a factor that had nothing to do with
R&D spending per se. No doubt the Betamax recorders
sold delivered an attractive gross margin, but not enough
were sold to boost Sony’s results materially.

Particularly in the technology sector, the high quali-
ty of a product or service design may blind companies to
the gaps in the rest of their system. In short, when a com-
pany is seeking to grow through innovation, it’s more
important to develop a robust business model and good
cross-functional capabilities than to boost the R&D
budget. (For another example, see “Flying Blind,” by
Nicholas G. Carr, s+, Winter 2005.)

Size Matters

A lot has been written about the advantages of the nim-
ble newcomer. Counter to popular belief, however, the
data suggests that incumbency has a big advantage as
well: scale.

Companies that are larger than median (on the
basis of sales) tend to spend a smaller proportion of sales
on R&D than do smaller-than-median ones. (See
Exhibit 3.) In fact, the industry-indexed R&D-to-sales
ratio for the Global Innovation 1000’s bottom 500 com-
panies ranked on sales is 2.3 times that of the top 500
companies. On an industry basis, nine out of 10 of our
industries showed this pattern. For example, consumer
products companies with larger-than-median revenues
are more than twice as likely to be in the lower half of
companies ranked on R&D-to-sales ratios.

Although bigger companies tend to spend pro-
portionally less, they are not penalized for their thrift.
Their performance on such measures as sales growth,
profitability, and market value growth is statistically
indistinguishable from that of the smaller, relatively
higher-spending firms.

Too Rich or Too Thin
If spending more doesn’t get you more, is it time to cut
budgets? Maybe, but with great care. There are signs
that both overspending and underspending may con-
tribute to the performance disconnect in the Global
Innovation 1000.
Companies in the bottom 10 percent of indexed
continued on page 9
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Profiling the Booz Allen Hamilton Global Innovation 1000

The Booz Allen Hamilton Global
Innovation 1000 is a diverse yet ex-
clusive club. Individual company
research and development spending
ranges from a high of nearly $8 billion
(Microsoft, #1) to a low of $39 million
(McCormick & Company, #1000). As
that range suggests, the Global
Innovation 1000's R&D spending pro-
file is highly concentrated, with the top
100 organizations accounting for 64
percent of the total outlay.

On average, the Global 1000 compa-
nies spend 4.2 percent of their rev-
enue on R&D. This average has been
relatively stable over the last five
years, ranging from 4.0 percent to 4.4
percent, and even more stable over
the last three years, ranging from 4.2
percent to 4.4 percent.

Industry Breakdowns

R&D spending is heavily concentrated
in the technology, health, and auto-
(See Exhibit A
Computing and electronics tops the

motive sectors.

list, with 25 percent of total spend;
health follows, with 21 percent; and
automotive, with 18 percent.

Software and Internet at 15.0 per-
cent per annum and health at 12.4
percent have demonstrated the
fastest pace of five-year R&D growth,
while telecom (2.2 percent) and chem-
icals and energy (1.4 percent] have
grown the slowest.

The R&D-to-sales ratio — a meas-
ure that illustrates the importance of
R&D to an industry or enterprise —
shows huge variations. We see on
average software and Internet (12.7

Exhibit A: Global Innovation 1000, Industry Profile

R&D Distribution by Industry, 2004

Telecom
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& Defense $88B (2% $9.85 (29)
$12.2 B (3%)

15%

percent) and health (11.2 percent) out-
spending consumer (2.1 percent) and
chemicals and energy (1.5 percent).
Furthermore, we have seen the gap
between high-spending industries
and low-spending ones widen as
R&D-to-sales ratios in both the soft-
ware and Internet and health sectors
have grown, while those for chemicals
and industrials have declined.

Regional Breakdowns

Since companies rarely disclose the
geographic breakdown of their R&D,
this study assigns R&D to the region in
which the corporate headquarters is
located (see “Booz Allen Hamilton
Global 1000:  Study
Methodology,” page 13). As a result, it

Innovation

is difficult to draw a truly definitive

R&D-to-Sales Ratio by Industry, 2004
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Exhibit B: Global Innovation 1000, Regional Profile

R&D Distribution by Region, 2004

China & India
Rest of World $1.3 B (0.3%)

$11.1 B (2.9%)

Japan
$92.2 B (24.0%)

Europe
$110.9 B (28.9%)
Total: $384 Billion

Source: Booz Allen Hamilton Global Innovation 1000

picture of where R&D money is being
spent.

We do, however, see some regional
differences in the data. (See Exhibit B.)
Although companies headquartered in
North America, Europe, and Japan
account for 96.8 percent of the Global
Innovation 1000’s R&D spend and are
likely to remain dominant players for
the foreseeable future, companies
from China, India, and the rest of the
world are turning up the volume on
R&D spend. (For more on this, see
“China’s Five Surprises,” by Edward
Tse, s+b, Winter 2005.) The lower five-
year growth rates in North America
(6.6 percent), Europe (6.2 percent),
and Japan (4.8 percent] are probably
functions of the relative maturity of

40%
North America
$168.4 B (43.9%) 35%
30%

25%

20%

R&D Spend Growth Rate (%)

15%

0/
10% 6.6%

5%

North
America

these companies and the magnitude
of their current spending. The differ-
ences among the three main spending
regions are partially explained by dif-
ferences in industry mix, with lower-
growth automotive and consumer
electronics in Japan and higher-
growth software and health in North
America and Europe.

Regional disparities also exist on
R&D-to-sales ratios. Here China and
India lag, spending only 1.0 percent
of company revenue on R&D, com-
pared with 4.9 percent for North
America, 4.0 percent for Europe, and
3.8 percent for Japan.

One clear trend is the rapid expan-
sion of worldwide investment in inno-
vation. Large companies are increas-

Europe

R&D Spend Growth, 1999-2004

36.7%

China &
India

Rest of
World

Japan

ingly targeting R&D away from head-
quarters and toward local markets
and development partners. Although
that trend is not necessarily reflected
in publicly reported R&D numbers
(which list companies according to
their headquarters location), it is evi-
dent in the activities of the top-spend-
ing companies themselves. For exam-
ple, only one of the top 10 R&D
spenders has opened a new facility in
the United States recently, and only
two have opened facilities in Europe.
(See Exhibit C, page 9.)
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Profiling the Booz Allen Hamilton Global Innovation 1000

continued

Exhibit C: R&D Footprints of the Top 10 Global R&D Spenders, 2004

Company Home Country Global R&D Operations Newest R&D
Locations

Microsoft United States Half of its 6 major R&D labs are located outside the U.S.: Cambridge, England; Beijing, China; India
and Bangalore, India.

Pfizer United States Of 10 major research centers, 5 are located outside the U.S.: Sandwich, England; Amboise, China
France; Nagoya and Tokyo, Japan; and Toronto, Canada. A new research center in Shanghai is
planned.

Ford United States Although a majority of R&D work takes place in Dearborn, Mich., 15 percent of Ford’s Research Germany
and Advanced Engineering employees work in Aachen, Germany.

DaimlerChrysler Germany Of 10 research centers, 4 are located in Germany, 4 in the U.S., 1in India, and 1 in Japan. A new Japan, China
facility is opening in China in 2006.

Toyota Japan Six of Toyota's 7 R&D centers are located outside Japan: 2 in the U.S., 2 in Europe, 1 in Australia, Thailand

and 1in Thailand.

General Motors United States GM operates 11 design centers on 6 continents, including centers in the U.S., Mexico, Brazil,

China, Korea, and Australia. Two more are planned in Germany and Sweden.

Germany, Sweden

Jodau jeads |saunies)

Siemens Germany Siemens operates 150 development centers in 30 countries; only 25 centers are in Germany. China, India, Russia
Matsushita Electric Japan The 589 consolidated companies of Matsushita include among their major R&D centers at least China

10 sites in the U.S. along with centers in Europe, Canada, Malaysia, and China.
IBM United States Of 9 research centers and labs, 5 are located outside the U.S.: Tokyo; Beijing; Delhi; Zurich; and India

Haifa, Israel.

Johnson & Johnson United States Research facilities for the J&J family of companies are located in geographies including the U.S. (La Jolla,
U.S., Australia, Belgium, Brazil, Canada, China, and the U.K. J&J Pharmaceutical R&D has 9 Calif.)

labs: 4 in the U.S. and 5 in Europe (the U.K., Belgium, Spain, France, and Switzerland).

Source: Booz Allen Hamilton Global Innovation 1000

continued from page 6
R&D-to-sales ratios do worse than others. They under-

either a top or a bottom spender unless you have a clear
and compelling rationale. Companies, for example,

perform spenders in both the top 10 percent and the
middle 80 percent on gross margins, gross profit, and
shareholder returns. (See Exhibit 4.) But we found signs
that the top 10 percent of the Global Innovation 1000
may be spending too lavishly as well. Although there are
performance differences between the top 10 percent and
the middle 80 percent, none are statistically significant.

These results offer one clear lesson: avoid being

might overspend for a time to stake out a leadership
position in a critical emerging technology; they might
underspend for a time to concentrate scarce resources on
a major product launch. Once these time-limited objec-
tives are met, however, companies will generally be bet-
ter off returning to a more moderate spending level.
Broader use of partnerships to share investment
costs and spread risks can help bring spending levels
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down; so can being open to ideas that come from out-
side the corporation. (For example, the development
and use of global and/or cross-company innovation net-
works — a practice known as open innovation —
enables companies to access critical innovation capabili-
ties and to pool resources to achieve virtual scale.) These
approaches can help big spenders cut back, and can pro-
vide critical leverage to smaller firms seeking to over-
come their innovation scale disadvantage.

We all can think of examples of once-great compa-
nies with a history of innovation and a culture of R&D
that have little to show for their above-average invest-
ment in R&D. The Palo Alto Research Center at Xerox
(#101), Xerox PARC, was fabled for its breakthrough
innovations, but few ever benefited Xerox’s shareholders.
Its most famous invention, the graphical user interface,
was commercialized first by Apple (#148) and then by
Microsoft (#1). Its invention of the Ethernet protocol
for computer communications was a boon to 3Com
(#527). Likewise, Bell Labs was a national asset. In the
early 1980s, just prior to the court-ordered breakup of
its parent company, AT&T, it spent $2 billion a year on
R&D. During its 80-year history, Bell Labs scientists
created the transistor, the
communications satellite, the

laser, and Unix — yet firms Bottom 10 Percent
other than Ma Bell reaped the 3.0

primary economic benefit of

these inventions. 25

These findings seem to

g
=}

suggest that at any given time
there’s only so much research
that a company can nurture

Indexed Performance
-
3]

and commercialize. Beyond

-
o

that, the company provides a
public service — valuable to

e
o

society perhaps, but not to its
shareholders. These findings 0.0
also help explain why in a sep-

Gross Margin Index

arate study we found no rela-
tionship between the number
of patents issued to an organ- ~ Potom10%at10
ization and its business

results. (See Exhibit 5.)

ROIZ2. The data demonstrates the difficulty. Were there
clear industry norms for R&D spend — a sense of “what
worked” — we would expect R&D spend for any indus-
try, over time, to cluster around some mean. None of the
Global Innovation 1000 industries show this pattern,
suggesting that even the largest R&D spenders are strug-
gling to find their ideal investment level.

Perhaps when executives have greater insight into
the real drivers of innovation performance, we will start
to see a clearer pattern. For example, as marketing ana-
lytics have become more sophisticated, marketing budg-
ets have increasingly gravitated toward an optimal level.
The same may ultimately happen for R&D and innova-
tion budgets, but there’s no sign of it to date.

Processes, Not Pocketbooks

The potential overspending identified in this study
resonates with prior research by Booz Allen Hamilton
Vice President Alexander Kandybin (“Raising Your
Return on Innovation Investment,” s+6, Summer 2004)
demonstrating that financial returns on innovation
investment depend on the effectiveness of innovation
processes: the way a company generates, selects, devel-

Exhibit 4: The Performance Disadvantage of Spenders in the

Indexed Bottom 10%
R&D-to-Sales Ratio Indexed Middle 80%

. Indexed Top 10%

Gross Profit
Growth Index

Operating Profit
Growth Index

Regionally Adjusted
Shareholder Return
Index

Note: R&D-to-sales ratio indexed by industry across all 1,000 companies; performance measures indexed by industry
across all 1,000 companies; performance measure comparisons indexed based on setting median performance for

Source: Booz Allen Hamilton Global Innovation 1000

This chart shows the relative performance of three groups of R&D spenders: the bottom 10

percent on the basis of indexed R&D-to-sales ratio (the light bars, whose performance index of

How Much Is Enough?

Optimizing innovation spend-
ing is difficult, but it is essen-
tial to achieving an attractive

1.0 represents the base level of 100 percent), the middle 80 percent (the medium bars), and the
high spenders, the top 10 percent (the dark bars). Both the top and middle groups outperform
the bottom 10 percent. The chart shows strong consistency across four performance metrics.
Although top 10 percent spenders are often viewed as performing better than middle spenders,
our analysis shows no consistent difference in performance between these two groups.
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ops, and commercializes ideas. The innovation effective-
ness at Toyota (#5) is a benchmark for competitors, yet
Toyota is only the third-highest spender in the auto
industry. The company’s focus on product and process
excellence has resulted in the shortest development cycle
time in the industry, the leadership position in hybrid
technology, and a market value (in October 2005)
greater than that of the next three largest vehicle manu-
facturers (ranked by market capitalization) combined
($167 billion versus $160 billion).

At the spending levels represented by the Global
Innovation 1000, companies can maximize their return
on innovation investment through better processes for
ideation, project selection, development, and commer-

Exhibit 5: Performance of High- vs. Low-Patent Companies

1999-2004 Market Cap Growth

Industry <40 patents

40 and more

1999-2004 Sales Growth
<40 patents

cialization. The imperative, then, is to identify the pri-
ority areas where process improvements will raise the
curve the most.

For Apple in 1996, the issue was portfolio manage-
ment. After Steve Jobs was reinstated as CEO, he led a
massive review of the R&D effort. As a result, Apple cut
a large percentage of projects, focused its development
resources on the short list of those that had the greatest
potential, and started an innovation machine that even-
tually produced the iMac, iBook, iPod, and iTunes. This
record re-earned Apple a reputation as one of the world’s
most innovative companies. Yet it had achieved these
results by brains rather than budgets. Apple’s 2004
R&D-to-sales ratio of 5.9 percent trails the computer
industry average of 7.6 percent,
and it was consistently below
average in the years we studied
(1999 through 2004). Further-
more, the $489 million Apple

40 and more

Se;'ospace& 15.6% 11.6% 11.8% 6.7% puts into R&D is not even one-
efense
tenth the amount spent by IBM

Auto 12.7% 1.0% (#9), the top R&D spender in
computing and electronics. (This

Chemicals &  10.7% 12.4% 7.8% 47% study covers the period before

Energy IBM sold its personal computer

———— business to Lenovo.)

Computing & 11.5% 5.3%

Electronics .

——— Collaboration Is Key

Consumer Successful innovation requires an

exceptional level of cross-func-
I . .

Health 8.4% 15% 141% 5 5% tional cooperation among R&D,
marketing, sales, service, and
manufacturing. And collabora-

Industrials 9.1% 1.6% 6.6% 3.3% . .
tion failures can have a devastat-

— ing impact on the success of the

Software & innovation process:

Internet * Ideation. Customer insights

I

Technology 7.0% 2 6% 8.4% 5 6% from marketing, sales, and service
teams are essential to identifying
attractive opportunities for new

Telecom -8.7% -14.8% 12.9% 4.0%

products and services.

. High-patent companies outperformed low-patent companies.

Source: U.S. Patent Office data for 2003, Booz Allen Hamilton Global Innovation 1000

This table compares five-year growth rates for companies awarded a relatively low number
(fewer than 40) and high number (40 and more) of U.S. patents in 2003. Correlation with
two key financial metrics is weak or nonexistent: Sometimes high-patent companies do

better, and sometimes they do worse.

* Project Selection. Gener-
ated by marketing staff, robust
estimates of sales and profit
potential make it possible for the
R&D team to place educated bets
on the projects with value propo-
sitions most likely to gain market-
place success.
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Top 20 R&D Spenders, 2004

Representing $111 billion, or 28 per-
cent of total Global Innovation 1000
R&D spend, the Top 20 companies
are largely North American and

Exhibit D: Top 20 Global R&D Spenders, 2004

m R&D Spend ($M) Headquarters Industry R&D-to-Sales Ratio

European. Four are Japanese, and
one, Samsung, is Korean.

The Top 20 have an average R&D-
to-sales ratio (7 percent) nearly twice

that of the next 980 companies (3.6
percent). This difference is driven pri-
marily by the prevalence of computing
and health firms in the Top 20.

Microsoft $7,779 North America Software & Internet 21%
2 Pfizer $7,684 North America Health 15%
3! Ford $7,400 North America Auto L%
4 DaimlerChrysler $7,032 Europe Auto 4%
5 Toyota $7,025 Japan Auto 6%
[ General Motors $6,500 North America Auto 3%
7 Siemens $6,159 Europe Industrials 7%
8 Matsushita Electric $5,726 Japan Technology 7%
9 IBM $5,673 North America Computing & Electronics 6%
10 Johnson & Johnson $5,203 North America Health 1%
1 GlaxoSmithKline $5,200 Europe Health 14%
12 Intel $4,778 North America Computing & Electronics 14%
13 Volkswagen $4,719 Europe Auto 4%
14 Sony $4,670 Japan Computing & Electronics 7%
15 Nokia $4,640 Europe Computing & Electronics 13%
16 Honda $4,352 Japan Auto 5%
17 Samsung Electronics $4,320 Rest of World (Korea) Computing & Electronics 6%
18 Novartis $4,207 Europe Health 15%
19 Roche Holding $4,067 Europe Health 17%
20 Merck $4,010 North America Health 18%

Note: On the basis of the raw data supplied by Bloomberg, Sanofi-Aventis (#31) was the leading R&D spender for 2004, with a reported R&D spend of $9.3 billion. However, R&D
spend data for Sanofi-Aventis was adjusted in the Global Innovation 1000 to reflect a one-time merger accounting change.

Source: Booz Allen Hamilton Global Innovation 1000

* Development. The marketing team can also pro-
vide a deep understanding of customer needs, while
manufacturing and suppliers can offer critical sugges-
tions on design for manufacturability and better leverage
of resources.

* Commercialization. The product or service can
succeed only if all functions — R&D, marketing, man-
ufacturing, sales, and service — are integrated as a team
and each function is doing its part to support the value
proposition through a seamless launch.

So what’s an organization to do? Based on in-depth
observations of real-world innovation practice and our
analysis of the Booz Allen Global Innovation 1000, we
find that effective innovators do four things well:

1. Align innovation strategy with corporate strategy.
It is surprising how often this alignment does not take
place. When it does, it gives all functional silos an incen-
tive to support the corporate strategy.

2.Make the right bets. This imperative requires
managing not only the portfolio of projects and tech-
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Of all the core functions of most companies,
innovation has the most competitive value —
and is managed with the least discipline.

nologies that will maximize tomorrow’s profits, but also
the portfolio of business models the company fields to
bring these products or services to market. Any choice of
a project to “greenlight” should be evaluated in the con-
text of both customer needs and development costs.

3. Manage the pipeline with speed and efficiency. It is
critical to have clear processes both to manage the inno-
vation effort (e.g., program management standards) and
to support it (e.g., knowledge management).

4.Recombine your “organizational DNA” to drive
results. An organization’s DNA, as defined by a body of
recent research at Booz Allen Hamilton and elsewhere,
includes its structures and systems, and the degree of
alignment of these elements with strategy. Companies
should ask themselves: Are incentives in place to reward
desired performance? Are governance and decision-
making protocols clear and consistent? Does the structure
of reporting relationships enable streamlined processes

and support the company’s strategy? And are there clear
channels for sharing knowledge about innovation and
productivity?

As a result of their choices on these dimensions, dif-
ferent organizations have different organizational DNA
profiles. There is a clear link between a corporation’s
organizational DNA profile and its performance results
from innovation: Organizations with healthy profiles sig-
nificantly outperformed those with dysfunctional ones.

Within the Global Innovation 1000, companies
that performed consistently well on at least six of the
seven indexed performance measures we studied tended
to have practices in place consistent with the four steps
outlined above.

John Deere (#44), for example, delivered superior
results by (1) aligning its strategy and incentives across
all functions using shareholder value added (SVA, a set

of cascading metrics and incentives used by Deere exec-

Booz Allen Hamilton identified the 1,000
public companies around the world for
which data on R&D spending was pub-
licly available that spent the most on
R&D in 2004. Companies with noncalen-
dar fiscal years were coded as 2004
when (1) their fiscal years ended before
June 2005, and (2) their FY2005 results
were available; otherwise, their 2004 fis-
cal year results were used.

We then obtained a variety of financial
metrics for the Global Innovation 1000
going back six years: revenue, gross
profit, SG&A (selling, general, and
administrative) expenses, operating prof-
it, net profit, capital expenditures, and
historical R&D spending. We also added
six years of shareholder value measures

to the data set, including total share-
holder return (TSR) and market value.
Each company was coded into one of
10 industry sectors (or “other”) according
to Bloomberg's industry designations,
and into six country or regional designa-
tions according to reported headquarters
locations for each company. This
approach means that, for example,
Chrysler’'s R&D, though largely conducted
in the United States, is reported to be in
Europe given that DaimlerChrysler (#4)
is headquartered in Germany and our
practice is not to include consolidated
subsidiaries in our rankings. This was
the best possible approach, since R&D
spending is only rarely broken out
by subsidiary or region in corporate

Booz Allen Hamilton Global Innovation 1000: Study Methodology

financial statements.

To enable meaningful comparisons
across industries on R&D spending lev-
els, we indexed the R&D spending level
for each industry against the median
R&D spending level for that industry.
Similarly, to avoid having the shareholder
returns analysis be skewed by differ-
ences in performance across regional
stock markets, we adjusted shareholder
returns data to show each corporation’s
performance relative to that of a leading
index of its regional market. (ALl data on
R&D spending and financial metrics
came from Bloomberg’s data bank of
publicly filed financial statements; share-
holder-related measures came from
Datastream.)
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utives to tie decision-making behavior to the drivers of
shareholder value), (2) enhancing portfolio planning by
including customers and suppliers throughout the plan-
ning and design process, and (3) improving speed and
decreasing product costs through the adoption of lean
techniques. CEO Robert Lane, in a speech at the
Kellogg School of Management in April 2003, com-
mented on the value of listening to customers: “Too
often we were leading customers, providing them with
products and features they didn't want to pay for.... It
was an expensive way to conduct business.”

Samsung (#17), another top performer, has moved
from innovation also-ran to leader in the last decade.
Samsung’s executives are careful with the bets they
make, entering only markets in which they have a
chance to become dominant — and they are just as
rigorous in managing their project portfolio. Organ-
izationally, because they saw design as a major differen-
tiator, they added a chief design officer to ensure that
designers and engineers work together to deliver what
the customer wants. And Samsung manages its pipeline
with great efficiency: For example, from 2000 to 2002,
the company increased its number of new product
introductions by 67 percent (to 30,000) without
increasing the number of parts required.

Beyond Conventional Wisdom

These companies, and similar top performers, recognize
that the stakes are too high to leave results purely to
chance. For others, the findings of the Booz Allen
Hamilton Global Innovation 1000 should be a wake-up
call. Investments in R&D may lead to prestige, or may
have other benefits, but for most corporations, the pri-
mary benefit must be to shareholders. Regulated
monopolies can sometimes justify excess innovation
investment as part of their implicit or explicit bargain
with government overseers, as AT&T did with Bell
Labs. Such organizations are creating a national benefit,
for example, increasing the pool of technically trained
people or building out strategically important infra-
structure that can lead to investment, jobs, and a sharp-
ening of the nation’s competitive edge.

But for corporations competing in the free market,
excess or ineffective spending is a drain on shareholder
returns that saps the resources available for future inno-
vation. Leaders of those companies should ask them-
selves the question, Are we focusing on the right projects
and pursuing them with adequate resources and
admirable efficiency?

As Larry Huston, the vice president of innovation
and knowledge at Procter & Gamble (#51), noted in
2003 in Business 2.0: “A lot of R&D in America is not
sustainable.... The rate of increase of R&D spending is
going up faster than the rate of increase in sales.”

For policymakers, the Global Innovation 1000
findings raise different questions. If R&D spending is
no guarantee of competitiveness, what metrics provide
the best guide to future success? Is there an effective role
for government in promoting innovation best practices?

From any perspective, the conventional wisdom has
been exposed as false. There is no easy way to achieve
sustained innovation success — you can’t spend your
way to prosperity. If you're a corporate leader, it’s time to
roll up your sleeves, open the innovation black box, and
start retooling the works. The future viability of your
enterprise depends on it. +
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