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Preface

n 2004, the U.S. Commerce Department’s Bureau of Economic Analysis

(BEA), the agency responsible for the National Income and Product Accounts

(NIPAs), began an effort to convert the NIPA treatment of research and
development (R&D) expenditures from an annual business expense to an invest-
ment. The latter allows future returns, which contribute substantially to economic
growth, to be considered. The first step, supported by the National Science Foun-
dation, was to develop a Research and Development Satellite Account that would,
with further refinements, eventually be incorporated into the NIPAs. With the
completion of the first R&D satellite account in 2006, the lead BEA economist
on the project, Sumiye Okubo, approached the National Academies’ Science,
Technology, and Economic Policy (STEP) Board for assistance in organizing a
workshop to evaluate the satellite account’s progress, and the National Academies
agreed.

At roughly the same time, an influential study by Federal Reserve Board staff
economists Carol Corrado and Daniel Sichel and University of Maryland econo-
mist Charles Hulten (CSH)! estimated the nation’s investment in all intangibles
(not limited just to scientific R&D) to exceed total investment in tangible assets
(plant and equipment) and to account for a large share of economic growth. The
CSH analysis included other categories such as expenditures on software, brand
identification, employee training, and “nonscientific” R&D. The study was later
closely replicated by analysts studying Japan and the United Kingdom, with
similar findings.

ICorrado, Hulten, and Sichel (2006a). Intangible Capital and Economic Growth. Working paper
as part of the Finance and Economics Discussion Series, Divisions of Research and Statistics and
Monetary Affairs, Federal Reserve Board, Washington, DC, April.

Xi
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Xii PREFACE

Briefed on the CSH study, Senator Jeff Bingaman (D-NM), chairman of
the Senate Energy Committee and a member of the Senate Finance Committee,
encouraged BEA and STEP to broaden the meeting’s agenda to address intangible
investments beyond R&D. The STEP Board, in consultation with the National
Academies’ Committee on National Statistics (CNSTAT), readily agreed.

A steering committee was formed to plan the workshop, composed of Carol
Corrado, now with the Conference Board; Martin Fleming, IBM; Kenan Jarboe,
Athena Alliance; Richard Manning, Pfizer; EM. (Mike) Scherer, Kennedy School
of Government, Harvard University; Katherine Schipper, Fuqua School of Busi-
ness, Duke University; and myself as chair. Stephen Merrill, STEP executive
director, assumed the lead staff role, in consultation with Connie Citro, CNSTAT
director.

In addition to adopting a broad conception of intangible investments, the
steering committee and staff adjusted the scope of the meeting agenda to include
topics beyond measurement and accounting issues, which would promote discus-
sion in several other directions:

1. To compare the national studies of intangible assets to identify geographi-
cal differences in the composition and importance of intangible assets.

2. To probe corporate views of and practices with respect to intangibles,
especially the development of human capital.

3. To examine and estimate the magnitude of the federal government’s intan-
gible investments and how they can be better exploited.

4. To draw on U.S. experience and multinational, national, regional initia-
tives elsewhere in the world to identify a range of public policy instru-
ments that could promote private sector investment in, and better utiliza-
tion of, intangible assets.

Once the workshop was scheduled, four of the steering committee members—
Corrado, Flamm, Fleming, and Jarboe—assumed roles as speakers or moderators;
three other members—Manning, Scherer, and Schipper—were unfortunately
unable to attend. However, all were helpful in identifying participants, framing
the questions, and attracting an international contingent of participants to the
conference. We are grateful to them and to Stephen Merrill for assembling an
outstanding program and an engaged audience. The cooperation of BEA staff
and Jonathan Epstein of Senator Bingaman’s staff was indispensable; and we are
also indebted to Chris Mackie of the CNSTAT staff for preparing this summary
of the proceedings.

This workshop summary was reviewed in draft form by individuals chosen
for their diverse perspectives and technical expertise, in accordance with pro-
cedures approved by the Report Review Committee of the National Research
Council (NRC). The purpose of this independent review is to provide candid
and critical comments that assist the institution in making its report as sound as

Copyright © National Academy of Sciences. All rights reserved.
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possible, and to ensure that the report meets institutional standards for objectiv-
ity, evidence, and responsiveness to the study charge. The review comments and
draft manuscript remain confidential to protect the integrity of the deliberative
process.

The panel thanks the following individuals for their review of this report:
Martin Fleming, Corporate Strategy, IBM Corporation; Bronwyn H. Hall, Depart-
ment of Economics, University of California, Berkeley; and E.J. Reedy, Entre-
preneurship Division, Ewing Marion Kauffman Foundation.

Although the reviewers listed above have provided many constructive com-
ments and suggestions, they were not asked to endorse the conclusions or recom-
mendations, nor did they see the final draft of the report before its release. The
review of this report was overseen by Mark B. Myers, Senior Vice President for
Corporate Research and Technology, Xerox Corporation (retired). Appointed by
the NRC, he was responsible for making certain that the independent examina-
tion of this report was carried out in accordance with institutional procedures and
that all review comments were carefully considered. Responsibility for the final
content of the report rests entirely with the author and the NRC.

Kenneth S. Flamm, Chair
Committee for a Conference on Intangible Investments

Copyright © National Academy of Sciences. All rights reserved.
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Overview

ccording to a 2006 Federal Reserve Board analysis, investment in intan-

gible assets in the United States exceeds all investment in tangible prop-

erty and, if properly accounted for, would raise measured productivity
growth significantly (Corrado et al., 2006a, 2006b). These assets—which include
computer software, research and development (R&D), intellectual property,
workforce training, and spending to raise the efficiency and brand identification
of firms—comprise a subset of services, which, in turn, accounts for three-quar-
ters of all economic activity. Increasingly, intangibles are a principal driver of
the competitiveness of U.S.-based firms, economic growth, and opportunities for
U.S. workers. Some intangibles, like intellectual property, are being securitized,
auctioned, and traded; not long ago, few would have contemplated the existence,
let alone the proliferation, of “technology markets.” Yet, despite these develop-
ments, many intangible assets are not reported by companies, and, in the national
economic accounts, they are treated as expenses rather than investments. At the
moment, there is also no coordinated national strategy for promoting intangible
investments, apart perhaps from R&D.

Research on the role of R&D investments—specifically that supported by
the Bureau of Economic Analysis (BEA) and the Division of Science Resources
Statistics of the National Science Foundation (NSF)—indicates how important
just this single type of intangible can be in terms of its impact on the nation’s
economy. Switching from the current measure of gross domestic product (GDP),
which considers R&D as an intermediate expense (similar to salaries and mate-
rial inputs), to one that reclassifies these expenditures as business investment (a
category that includes such assets as buildings, structures, equipment with long-
term service capacity, and tools) leads to an increase of 11 percent for 2002. If

Copyright © National Academy of Sciences. All rights reserved.
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2 INTANGIBLE ASSETS

correct, R&D investments have contributed more to growth in GDP than tangible
capital investments over the past 50 years. And, according to the preliminary
results, their relative contribution is on the rise: R&D accounted for 4.5 percent
of growth in GDP between 1959 and 2002 and 6.7 percent for the period between
1995 and 2002 (Robbins and Moylan, 2007).

On June 23, 2008, the Board on Science, Technology, and Economic Policy,
jointly with the Committee on National Statistics, held a workshop to examine
measurement of intangibles and their role in the U.S. and global economies and
to discuss a range of policy-relevant topics:

*  What intangibles are and how they work.

* How intangible investments compare and contribute to growth in the
United States and other countries.

* How intangibles are created and used by firms.

e The variety and scale of emerging markets in intangibles.

* What government statistical agencies are doing in the area.

e What the government’s role should be in supporting markets and promot-
ing investment in intangibles.

In the keynote address to the workshop,! Senator Jeff Bingaman (D-NM)
presented his perspective on why policy makers and lawmakers should care
about improving measurement of intangible asset investments and nurturing
their development. Citing research by BEA and the Federal Reserve Board, he
emphasized the point that R&D, and intangible assets more broadly, significantly
affect worker productivity, GDP growth, and, in turn, the economic well-being of
the nation’s individuals and families. He challenged the workshop’s participants
to continue work to measure these economic factors as accurately as possible so
that Congress and other leaders will be adequately informed to enact the right
policy incentives—with regard to creating parity in tax incentives between tan-
gible and intangible output and to appropriate funds for the right mix of basic and
applied research—for today’s knowledge-based economy. Accurate measurement
of investment in intangible assets and implementation of policies to optimize
their value, he observed, are great technical challenges, ones that are especially
important as the nation works to remain globally competitive.

In the opening session, key terms were defined and their role in the modern
economy identified. Irving Wladawsky-Berger (IBM and Massachusetts Institute
of Technology) sketched out the salient factors in the U.S. economy’s transition
from an industrial to a knowledge economy. He described how the advent and
proliferation of the Internet and other information technologies marked a key
point in that transition. He argued that economic progress and growth now hinge
on asset development that is intangible in nature. In particular, he focused on the

IFull text of the address is reproduced in Box 1-1.
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OVERVIEW 3

leading role of talent and intellectual capital as the intangible assets most impor-
tant to future economic development.

Charles Hulten (University of Maryland) outlined the difficult issues that
need to be resolved in defining and measuring intangibles. His research, along
with that of Carol Corrado and Dan Sichel, his colleagues at the Federal Reserve
(referred to in this volume as CHS), has shown that investment in intangible
assets is larger than fixed capital investment, and that its inclusion in micro and
macro statistics is essential to the task of explaining corporate valuation, mea-
sures of economic growth, total factor productivity, and indeed GDP. He laid out
viable methodologies for advancing these measurement objectives and reported
results from this area of research.

1.1. MACROECONOMIC MEASUREMENT IMPLICATIONS

The second session of the day probed further into the macroeconomic impli-
cations of intangible assets. Carol Corrado (Conference Board and formerly the
Federal Reserve), extending comments made by Hulten, discussed the CHS
empirical results for the U.S. case. This research presents a clear and compelling
case for treating tangible and intangible assets in a methodologically symmetric
manner and for capitalizing the latter in the nation’s economic accounts. In this
way, the portrayal of business activity is brought up to date by recognizing the
role of innovation in the dynamic nature of production and capital accumulation
in the modern economy.

The workshop encompassed international perspectives as well. Jonathan
Haskel (Queen Mary College, University of London) presented evidence about
the role of intangible assets using the CHS methodology applied to the economy
of the United Kingdom. In the process, he identified several questions of concern
for policy makers, business executives, and academics in the United Kingdom.
Like Corrado, he concluded that including intangibles as investments makes a
significant difference in measured economic activity and growth, although the
patterns of intangible investment and sources of productivity growth are some-
what different from those detected for the United States; in addition, he reported
high levels of interest, in both the measurement and the policy communities, in
constructing an innovation index for the United Kingdom.

Kyoji Fukao (Hitotsubashi University and Research Institute of Economy,
Trade and Industry) provided estimates of intangible investments in Japan and of
their contribution to economic growth. His team’s research found the country’s
economic growth, from the mid-1990s on, to be characterized by slow growth in
total factor productivity in sectors with intensive information and communica-
tion technology (ICT); ICT investment was also found to be relatively stagnant.
Following the measurement approach of the CHS team (2005, 2006a, 2006b),
Fukao showed that, in comparison to the United States, Japan invests somewhat
less in intangible assets. The Japan case is also characterized by high levels of

Copyright © National Academy of Sciences. All rights reserved.
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4 INTANGIBLE ASSETS

BOX 1-1
Keynote Address: Importance of
Intangible Investments to Congress

The workshop’s keynote address was delivered by Senator Jeff Bingaman
of New Mexico. Senator Bingaman, one of Congress’s members with a longtime
interest in innovation policy, was architect of the America Competes Act. He is
chairman of the Senate Energy and Natural Resources Committee, placing him
at the nexus of two of the most important elements of America’s economic future,
innovation and energy.

Let me thank Steve Landefeld of the Bureau of Economic Analysis and Steve
Merrill of the National Academies for inviting me to give these remarks. This is an
appropriate conference at a time when our nation is deeply concerned about its
world economic standing.

In 1995, at the peak of the dot-com bubble, Alan Greenspan made the now
famous quote that sums up the importance of investments in R&D that perhaps is
the forebear to today’s conference: “Had the innovations of recent decades, espe-
cially in information technologies, not come to fruition, productivity growth would
have continued to languish at the rate of the preceding twenty years.”

About 10 years later, the value of innovation to our economy was quantified by
Carol Corrado, Dan Sichel, and Charles Hulten of the Federal Reserve by look-
ing at the broader category of so-called intangible assets, which include research
and development, intellectual property, information technologies, re-organization
of companies and worker training. Though these intangibles cannot be physically
seen or touched, they account for nearly 11 percent of our GDP, or roughly $3.1
trillion in 20083.

In 2007, the Bureau of Economic Analysis looked at a more narrow set of
R&D data provided by the National Science Foundation and, instead of treating R&D
as an expenditure, it is treated as an investment. The result is that the GDP would
have been on average about 3 percent higher—that is a pretty big number. The
BEA reported that, for my state, treating R&D as an investment would actually
increase my state’s average GDP by about 8 percent. That makes intuitive sense
given the strong role that Los Alamos and Sandia National Laboratories have in
science and technology.

So it is clear to me that R&D and perhaps a broader set of economic measures
have an important effect on our economic well-being. The question for those of you
assembled today is how we can accurately measure these economic factors so the
Congress can be informed and enact the right incentives for today’s knowledge-
based economy. In the area of R&D, the BEA points out the strong linkage of R&D
funding and GDP growth, but the question we ask is how much money should be
appropriated and what is the right mix of basic and applied research?

The OECD annually reports R&D as a percentage of GDP. The United States
is currently at 2.5 percent while Japan is 3.1 percent. Is there a strong correlation
with GDP growth in these data? In terms of the federal funding of R&D, are there

Copyright © National Academy of Sciences. All rights reserved.
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OVERVIEW 5

strong correlations between basic and applied research funding and growth in
GDP? Answering these funding questions is important to policy makers. So often
we simply state we should double a certain agency’s research budget, but in a
constrained fiscal environment it will come at the expense of other programs, so
it would be helpful to at least have some guideposts on what the proper levels of
investment are by the federal government.

The work of Corrado and colleagues raises questions which | believe the
Congress will have to eventually grapple with. For instance, it shows the impor-
tance of worker retraining and organizational re-engineering in a global economy.
In our country, worker retraining is often is handled through the Trade Adjustment
Act as an after-the-fact result of an industry closing down or re-engineering by
shedding a business line. Would it make more sense to offer tax credits to indus-
tries to retrain and retain employees before they re-engineer and restructure for a
global economy? Japan and Korea offer such tax credits.

In the Senate Finance Committee, on which | serve, “innovation” has long been
a watchword, and we regularly consider and debate proposals to promote innova-
tion through targeted tax incentives. But, too often, that word is construed only to
look to R&D that produces tangible output. The production of intangible output is
often not fully compensated—and carries significant positive externalities. This
creates an especially compelling need to reconsider our R&D tax incentives, and
to create parity in incentives for tangible and intangible output.

In the area of financial disclosure, would it make sense to require industries
to account for and disclose intellectual property assets to give signals to markets
and their investors? We in Congress are very concerned these days about the
transparency of companies’ balance sheets; is it time to look at intellectual property
as part of their overall capitalization?

Finally let me note that we should not look at the concept of intangible as-
sets from a perspective of companies shedding manufacturing jobs overseas
and becoming totally service oriented. Simply stated, recognition of the role of
intellectual property—whether it is patents, R&D, worker retraining or organization
re-engineering—is essential in manufacturing (as well as other sectors) if U.S.
companies are to stay competitive with other countries across the world. We should
avoid the “either-or” perception that there is either a knowledge economy and no
manufacturing or vice versa. Japan’s Ministry of Economy, Trade and Industry or
MET!I has programs to help their industries internalize the value of these assets
so they realize their full value. It seems entirely reasonable to me that we should
be doing the same through the Department of Commerce.

| encourage the Department of Commerce to continue these important efforts,
especially with the Bureau of Economic Analysis. What may appear to many as an
obscure area of economics is starting to be noticed by the Congress, and | believe
will grow in importance.

Let me thank you all today for inviting me to offer my views. This particular area
is one of great technical challenge but | believe important as we work to remain
globally competitive.
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investment in R&D; the contribution of intangible capital deepening to labor
productivity growth is relatively large in manufacturing but small in the service
sector. His presentation added evidence to the day’s theme that proper account-
ing of intangible investment leads to a significant impact on measured economic
performance and growth.

1.2. THE ROLE OF INTANGIBLES IN THE FIRM
AND IN FINANCIAL MARKETS

During the afternoon session, presenters tackled questions that took on a
more microeconomic perspective: How are intangibles created and used by firms?
How do intangibles operate in financial markets? And what efforts are being made
to capture intangibles in accounting and company valuation procedures? Baruch
Lev (New York University) discussed the consequences and possible remedies to
address the current deficiencies in information about spending and performance
of intangible assets. He struck a theme repeated throughout the workshop: “What
is not reported is not measured and is not managed.” According to Lev, the key
information that is needed at the firm level (as opposed to that needed for national
accounting) is systematic measures of the factors that drive business—specifically
structured input-output data on the performance of the major drivers of enter-
prise value, some of which are intangible assets. He suggested a collaborative
effort undertaken by various government and business organizations to establish
well-designed disclosure templates. Lev’s view is that a reasonably high level
of voluntary compliance could be achieved if usefully structured templates are
available.

Comments by Laurie Bassi (McBassi & Company) emphasized a particular
class of firms that markets seem to undervalue—those that invest heavily in
human capital and skill development, specifically education and training. To
begin correcting for this perceived undervaluation, she prescribed taking steps
to account for these investments in company reporting requirements. This, she
advised, would involve breaking out firm investments in human capital and
reporting them separately, even if they are still accounted for as an expense. Such
an approach alone would not be sufficient to correct for the undervaluation of
intangibles in general, but it would be a useful first step.

Jim Malackowski (Ocean Tomo) spoke about intellectual property and capi-
tal assets, focusing on the emerging markets for patents. Assets related to propri-
etary innovation are, in some respects, the output of R&D spending and human
capital development—the topics of previous presentations. He painted a picture
of a future that will involve an active marketplace for an array of different kinds
of intellectual property and innovations. Nir Kossovsky (Steel City Re) provided
additional insights about intangible assets from a finance management perspec-
tive, specifically the intriguing notion of insuring the value of intangibles. He
stated that policy goals should seek to advance the competitiveness of U.S. firms
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by helping them create, manage, and protect intangible assets—particularly those
that drive their ability to pursue ethical sourcing, environmental sustainability,
quality, and integrity.

A major theme throughout the day was that concise, transparent, and under-
standable accounting standards are essential to the efficient functioning of the
economy because optimal resource allocation decisions can be made only if
accurate financial information is available. This premise underlies the mission
of the Financial Accounting Standards Boards (FASB) to “establish and improve
standards of financial accounting and reporting for the guidance and education of
the public, including issuers, auditors, and users of financial information.”

Ron Bossio (FASB) provided an overview and update of the organization’s
standards-development activities, especially as they relate to intangible assets.
FASB'’s priorities include working toward international convergence with the
International Accounting Standards Board (IASB), the completion of codifica-
tion of the U.S. generally accepted accounting principles (GAAP), and ongoing
research and support activities. He reported that a comprehensive project on
improving accounting for intangible assets has been considered but is not currently
a top priority for the organization; however, the board has been asked by its advi-
sory council (and others) to develop a project on a disclosure framework, which
could eventually generate more accurate aggregate numbers. This may be a way to
achieve more transparency about firms’ expenses and capitalized expenditures.

1.3. GOVERNMENT MEASUREMENT

A key purpose of the workshop was to sort through the priorities of the sta-
tistical agencies for collecting better data on private investments in intangibles,
as well as the size and composition of public investments, and incorporating
them into broader measures of economic performance. Steve Landefeld (BEA)
described the role of BEA and its satellite work on measuring intangible assets.
Brent Moulton (BEA) provided additional details on BEA’s Research and Devel-
opment Satellite Account. Currently, the top priority for BEA is to finish the
work necessary to incorporate R&D satellite estimates in the national income
and product accounts (NIPAs) and to treat investment in these assets in a way
that is consistent with other business investment expenditures. BEA will also
work incrementally to expand measures of intangibles and to produce a version
of the satellite account that includes social science R&D, human capital, busi-
ness models, and firm-specific R&D. Landefeld emphasized the importance of
collaboration between businesses and national accountants. The goal, he said,
must be to take advantage of coincidental interests, to rely on market data, to
improve data accuracy and consistency, and to minimize respondent burden. Both
government and businesses have interests in further development of consistent
valuations of intangibles in order to promote a better understanding of firm and
general economic growth.
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John Jankowski (NSF) described NSF’s R&D and related data collections,
which feed into various measurement programs at the statistical agencies. His
comments focused on current initiatives to redesign its industry and academic
R&D surveys. BEA uses expenditure data from these annual surveys of govern-
ment, academic, industry, and nonprofit entities to produce the satellite account
(noted above), which supplements the traditional accounts to determine the
impact of R&D spending on U.S. growth and productivity. This information has
allowed BEA to more accurately account for the share of U.S. economic growth
attributable to R&D (it estimated a 6.7 percent contribution for the period 1995
through 2002).

Cynthia Glassman (U.S. Department of Commerce) provided an overview
of a major initiative—the Advisory Committee on Measuring Innovation in the
21st Century—set up to advise the secretary of commerce on new or improved
metrics to advance understanding of how innovation occurs in different sectors
of the economy, how it is diffused across the economy, and how it impacts eco-
nomic growth and productivity. Three sets of recommendations emerged from
this committee’s work, directed toward steps that can be taken by government,
the private sector, and researchers.?

1.4. GOVERNMENT POLICY

A final session addressed the role of governments, beyond improved mea-
surement, in facilitating or encouraging the development and use of intangible
assets. Presenters asked: What should the government do to encourage company
creation of intangibles? What should be the government’s role in creating or
supporting more robust markets in intangibles? And what are other governments
doing in these respects?

Ahmed Bounfour (Paris-Sud University) discussed the role of intangibles
and intellectual capital at the community level from the European perspective. He
raised the issue of how communities are affected by transformations in economic
systems, such as those brought on by the increase in networking and outsourcing.
From his perspective, there is a close link between the dynamic changes occur-
ring in the knowledge economy and the way people live and the way communi-
ties function. He provided insights into questions about what motivates people
to invest in the intellectual capital of a community, city, or nation, and about
what makes communities different from companies. He described fascinating
cases of communities or nations creating value from public-sector assets, includ-
ing intangibles, such as the French government’s branding and licensing of the
Louvre Museum.

2The full text of the committee’s recommendations can be found at http://www.innovationmetrics.
gov/.
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Douglas Lippoldt (Organisation for Economic Co-operation and Develop-
ment, OECD), discussed the roll of intangibles in European economies and
explained why the OECD is pursuing work in this area. Among the reasons is
the growing recognition that intellectual assets are central to value creation,
growth, and competitiveness of a modern economy. Also, as noted by nearly all
the workshop presenters, he emphasized that continued shortfalls in measurement
and understanding of these processes ultimately hamper decision making at many
levels. He concluded by outlining OECD’s interests in exploring the relationship
between intellectual assets and innovation.

The importance of corporate reporting was stressed throughout the work-
shop. Following a common theme of the day, Lippoldt stated that the OECD
would pursue government policies to promote identification and dissemination
of best practices in voluntary reporting. His hope in voluntary measures rests
on the idea that disclosure can enable investors to better assess future earnings
and risks, improve transparency in financial markets, and foster the possibility
of allocating resources efficiently. On the business operations side, openness in
the management of assets and accountability can potentially reduce the cost of
capital. Lev and others called for the development of templates and the generation
of peer pressure to promote their use.

Kenan Jarboe (Athena Alliance) offered policy prescriptions, in the U.S.
context, for reversing the fact that, right now, intangibles are largely invisible.
In order to improve measurement and, in turn, management of these assets, he
offered policy recommendations to (1) encourage understanding of intangibles—
such as to create a safe harbor in financial statements for reporting of intangible
assets; (2) to encourage financial investment intangibles—for example, by creat-
ing a central national registry of intellectual property security interests; and (3) to
foster the use of intangibles—using such policies as a permanent knowledge tax
credit to increase investments in intangibles.
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intangible assets in the economy, workshop chair Kenneth Flamm (University

of Texas, Austin) identified the questions he hoped would be answered: What
are intangibles? What distinguishes tangibles and intangibles? How should these
business inputs be defined and measured? And how do these vary across indus-
tries and firms? For example, is a dollar of investment on advertising and brand
equity by Pepsodent the same as a dollar spent on advertising and brand equity
by Intel? Is a dollar of research and development (R&D) spent on innovation at
McDonald’s the same as a dollar of R&D at Microsoft? These are difficult ques-
tions, but presenters throughout the session enlightened aspects of each.

In introducing the first session, which was charged with defining the role of

2.1. TRANSITION FROM THE INDUSTRIAL
TO THE KNOWLEDGE ECONOMY

Irving Wladawsky-Berger began with a description of the recent evolution in
the economic landscape brought about by the digital technology revolution. The
distinguishing feature of this revolution, he noted, is the ever-increasing speed
and ever-decreasing cost of computer components. If steam power was the driver
of the industrial revolution, there is very little question that information technolo-
gies are driving the evolution of the knowledge economy.

Wiladawsky-Berger pointed to the advent and proliferation of the Internet
as a key point in the transition from the industrial to the knowledge economy.
Before the Internet, technology change mainly referred to components, such as
microprocessors, and the products that were built with them, like computers.
That has begun to change drastically in the past 10-15 years; as a result of

10
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advances related to the Internet, technology is being applied in many different
areas. Wladawsky-Berger predicts that, in the knowledge economy, the bulk of
the innovation will increasingly be “up the stack,” occurring in applications,
services, business practices, and the workings of society generally, as opposed to
the hardware, goods-producing side of the economy. The technology and product
innovations are now “market-facing” systems that are complicated and have to
be designed and managed in a way that reflects the essential differences between
machines and products, on one hand, and people and services, on the other.
Technology is being applied to help people performing services do them better,
which involves complicated emergent applications and systems, rather than well-
behaved deterministic machines that do what people tell them to do. Part of this
transition involves a world in which, increasingly, much that is needed to make
progress is intangible in nature.

Wiladawsky-Berger posed the question, “How can we structure a conversa-
tion about something as cosmic as the industrial and the knowledge economies
and the transition between them?”” He proceeded to examine how the knowledge
economy differs from the industrial economy on the basis of three concepts that
were at the heart of 18th century economist Adam Smith’s writings.

Division of Labor

Adam Smith observed that, when markets are big enough to warrant worry-
ing about efficiencies and productivity, then companies and people can achieve
greater productivity through specialization (instead of doing the same custom
jobs, as was the practice in agriculture). This involves breaking down a problem
into its components, which is all about specializing and improving processes.

The consequences of division of labor are fairly obvious when examining
a big industrial project, such as designing and building a new airplane. But how
does division of labor apply to the knowledge economy? Does it apply to the
knowledge economy and to more intangible types of activities? The answer,
according to Wladawsky-Berger, is that, more and more, people are able to apply
technology, engineering disciplines, information analyses, and collaborative
capabilities to the design, management, and operations of a business—and this is
evident in sectors from banking to health care. In fact, he pointed out, in a lot of
cases in which things are not working well—such as the health care system—it
is because these things have not been done to the extent that is needed.

The same principles of division of labor, specialization of processes, tech-
nology, and automation collaboration are still critical elements of economic
efficiency, but now they must be applied to very complex systems. Wladawsky-
Berger described how IBM has started a major drive toward services sciences,
management, and engineering, which examines this question of how to apply
technology up the stack to improve production processes of services. In the case
of IBM, services account for about 55 percent of revenues and, in the case of
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the U.S. economy, about 75 percent of gross domestic product (GDP). Without
improvements in productivity and quality that have already occurred in manufac-
turing, a company like IBM would have difficulty earning profits and a nation like
the United States would have trouble raising its standard of living. Indeed, devel-
opment of intangible assets and innovation generally facilitates division of labor
between big and small companies and across borders in the global economy.

The Invisible Hand

Wladawsky-Berger turned next to a second Adam Smith principle—the
notion of the invisible hand—wherein each participant in the economy must be
concerned only about how to do his or her job well and earn money, and need
not explicitly be concerned about the general economic interests of society. By
working in one’s own self-interest, chances are that society will benefit. How,
asked Wladawsky-Berger, does the concept of the invisible hand translate into the
world today? Does it apply in the same way to the globally integrated enterprises
and industries that characterize today’s economy, as it did to the baker or the fac-
tory owner in Smith’s day? He argued that, if ever there was a need to rely on the
invisible hand to help guide economic processes, it is in these times of incredibly
complex systems that people are increasingly building and living with. He added
that, with the world changing at an increasing rate, events that businesses encoun-
ter that used to occur with very low probabilities in a kinder, gentler world have
begun to happen with more frequency and with more cataclysmic effects.

Of course, things can be done to help better manage the emerging, increas-
ingly unpredictable, and complex world (one need only look at the current
financial crisis). Technology and innovation at all levels once again offer the
greatest hope for solutions, and, by Wladawsky-Berger’s reckoning, businesses
and markets need to do a far better job using information-based decision support,
information-based management, predictive analysis, and predictive simulations
to harness this promise. Work is ongoing to do just that, but these are the early
stages of an extremely complicated knowledge economy, so there is still a long
way to go.

Moral Sentiment

The third principle discussed by Wladawsky-Berger—one that perhaps is less
known about Adam Smith, as it derives from his Theory of Moral Sentiments (not
The Wealth of Nations)—is the idea that human beings have an innate sense of
sympathy for other human beings. This trait helps bind the community together
and is what puts a break on people’s worst impulses. While the invisible hand
says, “go do whatever you need to,” moral sentiment counterbalances with, “but
if you go too far, the community will ostracize you and, by the way, they may
decide not to do business with you.”
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Along with the first two Smith concepts, how does moral sentiment apply
in a global world? It is easier to see how moral sentiment was influential during
the 17th century, when people dealt with each other face to face on a village or
neighborhood scale, and even later at the town or city levels. But people on Wall
Street managing mortgages can act in a “semi-psychotic” way with no sympathy
whatsoever because they are detached from the people they are dealing with.
They can sell products that they know are poor and make a lot of money, while
not facing the kinds of brakes created by having to look somebody in the eye.
So the question is, how does a system scale up sympathy—Adam Smith’s moral
sentiment?

Wiladawsky-Berger then noted that some of the most exciting Internet-based
activities going on today involve transforming the Internet into a far more social
network and collaborative platform to bring people together from around the
world and let them work with each other. Beyond the social networks is the work
being done in open-source communities with Linux and other such areas. These
developments depend and are motivated by the concept that sympathy can be
scaled. It has to be managed carefully to deal with members of the community
who may not care, but the concepts do scale, and there are things being done to
make it happen on some level.

Talent-Based Intangible Assets

Wiladawsky-Berger closed by reiterating that, while information technology
plays a critical role in the transition from the industrial to the knowledge econ-
omy, it should be viewed only as an enabler for innovation in business society
and people’s personal lives. Some incredible things can be done to better leverage
technology on these fronts, and they all involve talent. And if talent capital is the
intangible asset that is most important in a knowledge economy, it must have a
value in which one can invest and monetize. Wladawsky-Berger added that it is
critical that these problems be framed properly, because the battle for talent is
going to be the most important one in the economic world.

During open discussion, one participant noted that the potential to learn to
improve performance, often thought of as something innate, is also important.
Given this, the question was asked “Isn’t the key characteristic the learning itself
and the content of knowledge?”” For example, R&D extends from basic physics to
designing the door handles on an electric car. The R&D category is an accounting
convention, but the content is hugely heterogeneous. And one can expand on that
for other kinds of knowledge. Wladawsky-Berger responded that “talent” was
not the only attribute contributing to capture this knowledge effect. For example,
what appears to be most important to his IBM clients is to help them build global
enterprises and cope with the changing market and improve their ability to design
processes; to become more efficient and robust; to gather information, analyze it
and take action on it; and to use social networks and collaborative mechanisms
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to help their employees work more effectively with each other and with the out-
side. A whole set of things exist that are critical to leadership in the knowledge
economy. He noted that the key ingredient that cuts across all of them (aside
from technology) is the need for talented people. Cutting-edge companies rely on
employees who are very well educated. It is conceivable that 20 years worth of
talent from current and earlier periods will have been embodied in the right tools,
the right software. Of course, this is already happening today, and the talent—that
is, the people creating these things—is the most important input. A major way
to monetize the value of these human capital components is to translate it into
products and tools and the like.

According to one participant, “competence” is another way to characterize
the essential intangible asset described in the presentation. Wladawsky-Berger
responded that competence is part of the story, but that great collaborative leaders
are not just born. A superior manager or organizational leader—a financial person
concerned about the impact of his or her decisions on the world—may require
the right personality, but many of the skills can be taught. One hopes, he added,
that academia contributes to this learning process.

2.2. DEFINING INTANGIBLES FOR MEASUREMENT PURPOSES

The measurement of intangible assets as productive inputs involves develop-
ing an operational framework that embeds a number of complex methodological
issues. Charles Hulten explained that, for macroeconomic analysis, the structural
shift that has occurred in business and in the world economy presents a real chal-
lenge, in part because most conceptual thinking on growth theory and accounting
has heretofore applied to an environment in which the production of goods was
the critical process to understand. However, in a world in which fewer and fewer
physical goods are being made, at least in this country, it is essential to under-
stand what modern companies really do. Hulten cited Apple Computer, Inc., as an
example of corporate success attributable to acumen in design, technical innova-
tion, and marketing—aspects of a business that embody significant integration
of intangible assets. The challenge ahead is to try to encapsulate this shift in the
nature of production in a set of measures, as well as to develop a parallel theory
that sheds light on the structure of the modern economy.

Traditional Views of Intangibles

There has been no lack of interest in the topic of intangibles over time,
although the primary focus has often been limited to R&D. This area of research
can be traced back to scholars in the 1960s, such as Zvi Griliches, and, in
some respects (as discussed by Wladawsky-Berger), as far back as Adam Smith.
Beyond R&D, intangibles involve marketing, worker training, and the entire set
of coinvestments and surrounding processes of which R&D is only a part. Much
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of the literature that exists has taken a part-by-part perspective in studying these
components. Hulten stated that one of the challenges is to find a way to integrate
these various parts. In order to progress in this direction, better approaches to
taxonomy and classification are needed.

According to Hulten, in the view of traditional accounting and of formal
economic growth theory, much of what is now discussed in terms of intangibles
was not considered investment in a company’s future. Marketing, innovation,
and so forth were basically seen as current expenses. These kinds of inputs were
treated in a similar manner to any type of material that was used up and that did
not generate lasting effects.

The key point is that there was no output associated with the production of
these intangibles. Thus, for example, when Apple busily prepared for its future
by inventing the iPod and doing all the things necessary to make it a successful
innovation, none of that counted toward (GDP) investment by the firm. As dis-
cussed below, the Bureau of Economic Analysis (BEA) is now moving to correct
this by capitalizing R&D. Hulten pointed out that some intangibles do appear in
part in firm accounts as a residual between the market value of the company and
the reported book value.

Alternative Methods

Hulten presented some of the findings that have emerged from his research and
that of his colleagues. Corrado, Hulten, and Sichel (2005, hereafter CHS) looked at
the relationship between what firms report in terms of their capital base—the equity
base—and the book value over time. It is a backward-looking metric of what firms
invested and what the market says they are worth. The wedge between the two,
the market-to-book gap, is a measure of something that has not been explained. It
could be the volatility and irrationality of the markets, but, Hulten posited, the gap
is probably a little too big to chalk up to that. Beginning with changes in financial
accounting standards that took place in 2001, companies have been asked, when
they acquire another company, to fill in as much of that gap as possible with specific
line items. And, according to Hulten, this has not been an easy task. He spoke with
one executive who had complained how difficult this is.

Part of the difficulty has to do with the lack of conventions in reporting
and classification systems. Hulten discussed how classification systems could be
modernized to make it possible to move from a more traditional view that ignores
own-firm-produced intangibles toward one that accounts for them more explicitly.
One alternative for structuring the taxonomy, outlined in Lev (2001), distinguishes
three classes of intangibles by their structural characteristics: (1) innovation-
related intangibles, such as research, products, and so forth; (2) human resources,
such as developing and retaining talent; and (3) pure organizational intangibles,
such as management schemes and capacities, use of information technology, and
business models in general.
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This ambitious taxonomy involves broader coverage than anything that could
be implemented in a short period of time. Hulten also pointed out that intangibles
that actually appear in a firm’s annual report might involve blends of these con-
ceptual categories. These, he said, are ingredients of the dish, not the dish itself.
He then suggested that one way to think about what the dish might look like is
to examine the functional characteristics by valuing the output of the tangibles.
One prominent strand of research in the late 1990s used the stock market value
of companies as a starting point. Hall (e.g., 2001) wrote several papers on this
but rejected some of the ideas after the stock market crash following the dot-com
bust.!

Another way of proceeding would be to model the classification structure
along the lines recommended by the Financial Accounting Standards Board
(FASB) for companies acquiring intangibles; this involves forecasting the income
streams associated with various identifiable intangibles, such as copyrights, cus-
tomer lists, and so forth. Business Week is doing something similar in its study
on the valuation of brands (Kiley, 2007). The study estimates that the top 100
companies account for about $1 trillion in brand equity, about two-thirds of
which is in U.S. companies. Hulten also noted the securitization option. Various
organizations, such as Ocean Tomo, discussed later in this report, are attempt-
ing to create markets for identifiable intangible assets. This is an interesting and
perhaps promising method that could be applied to certain types of intangibles,
but perhaps not for all categories.

The final method presented by Hulten on how to proceed involves valuing
intangibles according to their input cost. As he noted, this is largely what is done
now on the tangible capital side. When a building or automobile is acquired, the
value of that investment is recorded according to how much is paid in the transac-
tion; there is no underlying assumption that it must be worth at least that much
to the company. This same thinking could apply to intangibles as well and is the
insight that led the CHS team in this research direction; Leonard Nakamura (e.g.,
Nakamura, 2008) has also done work in this area, as have researchers at BEA and
the United Nations System of National Accounts. As a first cut at the problem,
this is probably the way to go; later, other information may be used as a correlate
to enrich the analysis. The problem, as Hulten put it, is one of trying to put a
reasonable set of principles around a broad set of intangible asset types. He and
his colleagues are encouraged by the results produced from treating intangibles
analogously with tangible capital—that is, as resources that could be used in the
production of current or future consumption and hence conceptually satisfy the
definition of investment.

'McGrattan and Prescott (2000) also featured prominently in this literature. Microeconomic work
on the stock market value of firms and their R&D by Griliches (e.g., 1981), Hall (2000), and others
is also highly relevant to the issues raised.
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Unique Measurement Difficulties for Intangible Assets

Significant conceptual differences between tangible and intangible assets
exist that have measurement implications, not the least of which is the potentially
very long gestation lags—up to 14 years, for example, for a pharmaceutical patent
life. Another is that intangibles, like R&D, are not continuous inputs to produc-
tion. If Apple doubles its R&D budget, it will not necessarily double its produc-
tion of iPods. This involves a different concept of the transformation of inputs
into outputs that deviates from a conventional production function; it is a more
general transformation process in which these intangibles are not fixed costs, but
continuous inputs in other dimensions.

Also, with tangible assets, one can observe on a plant floor or in a parking
lot the various machines and figure out what vintage models they are and depre-
ciate accordingly. One can inspect what has survived from the past. Intangibles,
in contrast, are generally produced within the company, but there is no market
transaction. This presents a measurement complication and may be the principal
reason that accountants have been reluctant to try to capitalize them; there is too
much latitude for discretion and all that it implies. But it also leaves the statisti-
cian and the growth accountant with the difficult task of trying to figure out what
these assets are really worth.

An example of the difficulty of establishing a link between intangible asset
value and age is illustrated in an article by Jonathan Rauch (Atlantic Monthly,
July/August 2008) describing the Chevrolet Volt electric car program. According
to the article, the enabling idea for the research came from a program that had
been discarded because the electric charge for the car was inadequate to allow
it to drive very far. General Motors had the idea to use the gasoline engine to
recharge the battery—an old idea, but one that would not be seen “in the plant.”
It would have been difficult to observe this input.

Another important measurement difficulty discussed by Hulten concerns the
strong nonrival characteristics often present in knowledge capital—patents are an
exception. When intangibles are discussed as something symmetric with tangible
investment, one is dealing only with the commercialized part of the investment,
because a process of diffusion ultimately takes place for any major set of ideas
that develops. Knowledge diffuses to other companies, to other industries, and
to other countries, either directly copied or through spillovers; at this point, it
benefits society, not as an investment, but as an idea that penetrates the business
culture and is reflected in increased productivity and lower costs. Thus, a discon-
nect exists between the private return to intangibles and their general social value
(their public return). Hulten suggested that the broader impact is more relevant
from the point of view of public policy, and the private return is most relevant
for establishing dollar metrics.
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CHS Methodology and Results

Hulten summarized some of the conclusions of the CHS research to imple-
ment an input-based model, acknowledging along the way the limitations and
question marks associated with the approach. In that research, the authors looked
at software and innovative property, which amounts to a broader definition of
intangibles than scientific R&D only. In constructing a list of items to be accounted
for, he acknowledged an element of arbitrariness in drawing the boundary. For
example, they included only about 40 percent of advertising and had to make
assumptions about other categories as well. Hulten suspects that, if anything, the
research underestimated the size of more categories than it overestimated. For
example, CHS include only advertising and not marketing, which tends to be a
much broader expenditure. At IBM, the advertising budget is only one-sixth of
marketing; this is probably roughly true of the pharmaceutical industry as well.

Although sensitivity analysis has been left for the next generation of research
on the topic, CHS were able to show that including intangibles makes a measure-
ment difference. Hulten noted that scientific R&D (along the lines defined by the
National Science Foundation, NSF, for its survey) is not particularly significant—
and to think that R&D equals intangibles would be a mistake. By their estimates,
in 2003, R&D accounted for just under $200 billion of the over $1 trillion spent
on intangibles, which is greater than for business—fixed investment. The spending
levels are also higher than they are for many of the inputs looked at as indicators
of innovation activity—such as computer investment, software investment, and
conventional R&D. So these, in and of themselves, do not provide a full picture
of what is happening with business processes.

The CHS analysis also provides some evidence on the extent to which mea-
sured GDP gets a boost from including investment in intangibles. Hulten again
emphasized the idea that research on the topic is needed not only to measure inputs
into production more accurately, as an enabler of making things, but also to pick
up the augmentation on GDP itself. These intangible resources are being used to
build the future just as tangible assets are. It follow that they should be counted as
GDP—and, in fact, such an approach makes a large difference in final estimates.

CHS estimated that the stock of intangibles amounted to about $3.6 trillion in
2003. Again, because of relatively high rates of depreciation assumed in the paper
(compared with similar work in the literature), Hulten suggests that this may be
an underestimate of their actual levels. The depreciation issue is an important
question, though, and one that BEA is already working hard on.

Independent of the depreciation issue, ignoring intangibles leads to more
than a level error in statistics. It is not that measured GDP will be wrong by 10
percent now and 8 points in the past. Business intangibles are growing as a frac-
tion of business output. There are also huge private expenditures—on education,
for example—that are another large source of investment for the economy. In this
realm alone, the growing presence of these factors changes the dynamic path that
researchers are analyzing.
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Hulten then returned to the book-to-market-value gap issue. Taking the
strategy developed in CHS and using Compustat data, he estimated the value
of intangibles at cost. He analyzed individual companies at the level of their
income statements and balance sheets to ask the question, “How much of the
gap could we explain?” The answer turned out to be “a lot” for a sample of
research-active firms. Although the picture is incomplete—it is hard to derive
from Compustat data what other firms would look like, because so many data
points are missing—the bottom line is that much of the gap can be filled. One
can go from explaining one-quarter to one-third of the gap under the pure-equity
view of the world (the prevailing view in accounting) to 80 or 90 percent. The
conclusion that is warranted from the research is that good progress can be made
to understand much of corporate valuation by including intangibles. Investors and
corporate managers ought to be interested in this information as well, or some
more accurate version of it, and it might be something that they themselves could
be encouraged to produce.

Pointing toward the next presentations on the program, Hulten reiterated that
intangibles are important for measuring total factor productivity. CHS showed
this, and there is evidence dating back to the literature of the 1960s and even
before, but it has a defeatist tone along the lines of “Yes, this stuff should be in
there, but what can you do?” Investment in intangibles, however, is something
that both researchers and policy makers should attend to, since it determines a
lot of what transpires in the economy and, in particular, it shifts our sense of
what drives growth. There is, Hulten concluded, lots of work ahead in order to
develop a more complete understanding of both the private and social returns
from intangible investment.

During open discussion, Flamm pointed out that advertising and brand equity
expose the empirical difficulties of trying to measure intangibles. For example,
when Macy’s runs an ad in the newspaper, a part of the function of that ad is
building the Macy’s brand image, but the firm is also communicating informa-
tion about prices or product characteristics, which has a very transitory value and
which clearly is not a capital investment in any sense. In this case, there is a com-
bination of investment in an intangible and a current expenditure in producing
sales. He wondered how these components might be disentangled and whether
the method for doing so would be the same for retail stores as for computer
manufacturers or for advertising in some other industry.

This is where a lot of conceptual spadework needs to be done, Hulten
responded. The default assumption seems to have been, at least in many areas,
that advertising was primarily transitory. In areas where there is a lot of techni-
cal innovation, that may be a mistake, according to Hulten. Wladawsky-Berger
added the point that maybe Macy’s advertising in The New York Times and its
sponsorship of the Fourth of July fireworks and the Thanksgiving parade could
be reasonably separated, as those things are quite distinct; and maybe that is at
the root of short-term versus brand-building activities and actions.
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Hulten noted that a lot of new pharmaceutical drugs emerge as a result of
intensive R&D over a long period of time by small biotech companies. However,
in the later phases of the development, these companies tend to want to partner
with a larger pharmaceutical firm, in part, to help with the approval process by
the Food and Drug Administration and also to use the marketing muscle and sales
expertise of these companies. Typically, when drugs become successful, they do
not suddenly jump to a huge market share. Their success is more often the result
of serious effort, and so these calculations get factored in at an earlier stage in the
innovation. He cautioned against the too-easy assumption that all such expendi-
tures should be considered transitory.

During open discussion, Senator Bingaman was asked his view about the pace
and the outlook for improved financial accounting in terms of disclosure and trans-
parency, given that it is from the business sector that the statistical agencies would
ultimately look to for source data. He responded that the likelihood of any action
depends on whether a strong justification can be produced for requiring changes in
accounting in the area of intangibles. If, he said, there is a real purpose served by it,
then support can be generated for making those kinds of changes. To the extent that it
is solely an academic inquiry that does not have clear policy implications, either for
the company or for investors or for public policy issues, then it is more difficult.

Another participant asked whether the senator, as a member of the finance
committee, could assess the outlook for the creation of tax incentives for intan-
gibles. He noted that various members of Congress had been dealing with the
R&D tax credit for a long time, but that no one could seem to make progress on
an investment or knowledge tax credit for worker training, although the idea has
been around for at least a decade and a half. He was also asked whether there was
any hope of making some of these things, like the R&D tax credit, permanent.

Bingaman replied that the only way to make the R&D tax credit permanent
would be as part of a larger reform effort. Whether the new administration will
ever have this as a top priority was unknown at the time of the workshop. He
added that there is a tendency to think that it will happen, but the reality is that the
current deficit situation is such that the nation has to find a way to generate more
revenue; rather than just raising taxes, politicians typically like to do that as part
of a tax reform package. He expressed the view that the chances of a substantial
tax reform might be reasonably good in the next Congress, and maybe some of
these things could be done as part of that.

He noted that the reason many tax credits are temporary in the first place is
because of the Budget Act of 1974, which, by putting limits on the size of the
deficit that can be run each year, causes Congress to pass short-term tax exten-
sions instead of making them permanent. The Joint Tax Committee takes the posi-
tion that the effect on cost projections of making them permanent is substantial,
and no one wants to have to factor that in. The president does not want to factor
it into the budget he sends to Congress, and Congress does not want to factor it
into the budget it passes.
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Macroeconomic Implications of
Intangible Assets

ductivity in the United States? How does this contribution compare with

other industrialized countries in the global economy when efforts have
been made to estimate it? And how significant are international flows of intan-
gible assets? In this session, Carol Corrado, Jonathan Haskel, and Kyoji Fukao
addressed these questions.!

l l ow do intangibles contribute to gross domestic product (GDP) and pro-

3.1. EMPIRICAL IMPLICATIONS OF CAPITALIZING INTANGIBLES
IN U.S. ECONOMIC ACCOUNTS

Carol Corrado presented a set of empirical results indicating that measured
patterns of growth depend significantly on how spending by firms is categorized.
When expenditures made by firms to develop intangible assets are treated as
investment rather than expensed, a new picture of economic growth emerges.
The key idea advanced by the research of Corrado and her colleagues (Corrado,
Hulten, and Sichel, 2005, 2006a, 2006b; CHS) is that an expanded view of
investment—one that considers the innovation-promoting activities by firms as
part of the output and capital measures used in the calculation of multifactor
productivity—is grounded in economic theory.

The work of CHS recognizes that innovation is not costless; that firms invest
to bring new products to the marketplace, and that the pattern of output changes
with these investments. This is a departure from analyses of innovation that take

'Brent Moulton from the Bureau of Economic Analysis at the Department of Commerce, who ad-
dressed these issues as they relate to the national income accounts, also presented during this session;
most of his observations are discussed in Chapter 5.
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output as given and then seek to uncover the determinants of existing measures
of labor productivity or multifactor productivity. Corrado noted that, when she
was working at the Federal Reserve during the late 1990s and early 2000s, it
was common to associate information technology (IT) spending with underlying
productivity change. This led her to wonder about the extent to which innovation
was more than this, and to think about related effects from firms coinvesting in
other inputs (including workers) along with IT.2 The CHS work, as well as that
by other researchers working in this area, sought to determine whether a broader
set of innovation inputs could be captured and measured.

Implementing an expanded view of investment required CHS to develop a
framework for measuring what is, in essence, the knowledge capital of the firm.
This framework—which included three broad categories and then expanded to
identify nine broad asset types (and many subcategories)—was grounded in an
earlier literature that included important contributions by Leonard Nakamura and
Baruch Lev.

Corrado presented results, updated through 2007, that emerged from the
researchers’ analytic process aimed at estimating a macroeconomic series for
intangible investment. Figure 3-1 shows investment shares of output for business
investment in both tangible and intangible assets. The trajectory of estimated
business investments in intangible assets (the triangle plots) has a decidedly
upward trend over the nearly 60-year period, whereas that for tangible invest-
ments (the diamond plots) includes extended flat and downward portions. U.S.
intangible investment was more than $1 trillion in the late 1990s and, after falling
off during the recession, returned to that level by 2005. In the first seven years
of this decade—2001 to 2007—intangible business investment was 45 percent
larger than tangible investment.

For estimating GDP, the Bureau of Economic Analysis (BEA) already capi-
talizes an important intangible, software, along with some other smaller items.
However, nonfarm business output would have been 12 percent higher if the new
intangible categories were included. And, despite the flattening of intangible
investment relative to output in the early parts of this decade, if BEA were to
capitalize the remaining CHS intangibles, saving rates and capital accumulation
would have been higher; for example, the value of capital would have been more
than $3 trillion higher in 2003; and the updated estimates show the value of
intangible assets at more than $5 trillion in 2006, nearly $4 trillion higher than
those currently capitalized in the national accounts.

In new work, Corrado and Hulten have built a system for producing macro-
economic estimates of output and productivity including intangibles from 1959 to
2007 (the CHS work covered the period from 1973 to 2003). Corrado referred to
a forthcoming paper for technical explanations, stating that the idea was to design

2Corrado also pointed out the historical roots of these ideas dating back to “Schumpeterian entre-
preneurs” and “Nelson-Phelps managers,” among others.
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FIGURE 3-1 Investment shares: Tangible and intangible investment relative to nonfarm
business sector output.
SOURCE: Workshop presentation by Carol Corrado. Reprinted with permission.

a system that allows exploration of the macroeconomic implications of alterna-
tive prices for intangible output and allowance for specific intangible risk. As in
the original CHS work, the new framework enables the modeling of production
and capital accumulation resulting from innovative investments and knowledge
appropriation, and it expresses the effects of advances in knowledge through
two mechanisms rather than one. Because knowledge capital, unlike most plant
and equipment, is nonrival, its benefits can diffuse through the economy without
necessarily diminishing the quantity available to the original producer or to the
original innovator. The first of the two mechanisms through which an investment
in knowledge may diffuse is the commercially recoverable value of the research
or the original investment. The second is the diffusion of the innovation to other
users, an effect that is reflected in the standard growth accounting framework in
total factor productivity (TFP) residual.

Corrado then showed how, in this framework, the growth of output per hour
can be decomposed into multifactor productivity, capital deepening, and “labor
composition” components. She referred to the Bureau of Labor Statistics (BLS)
website for details on the labor composition effect, noting that it is the standard
way in which education is accounted for in empirical analyses of economic
growth and is, in essence, what is challenged in the new view that also allows for
knowledge creation by businesses to be measured.
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Other results presented by Corrado involve breaking the contribution of
intangible capital to economic growth into its different components. As in the
original CHS work, the results indicate that nonscientific research and develop-
ment (R&D) and firm-specific resources have been growing in prominence over
the years. Though imprecisely estimated, these appear to be two major compo-
nents driving the dynamism in their productivity results. Corrado noted that the
updated results were produced using measures of own-account software adjusted
for what BEA considers a double count with R&D. The results for scientific R&D
are based on BEA data for performer spending deflated by the nonfarm business
output price index.

The residual of the multifactor productivity calculation, which Abramovitz
(1956) famously called ““a measure of our ignorance about the causes of economic
growth,” is lower when intangibles are accounted for. This makes sense: To the
extent that intangible investments represent previously unmeasured inputs to
the innovation process, a broader macro-level indicator of the innovation process
has been created. Business capital investment is a key macro data series, and an
updated measure including intangibles would help researchers and analysts better
understand sources of and trends in productivity and innovation growth.

The other result from the analysis that Corrado is still struggling to present
in a satisfying theoretical framework relates to the share that labor contributes
to total output. The labor share is trendless when intangibles are treated in the
conventional manner, but it falls when intangible investments are capitalized.
The logical interpretation of these data is that the returns to tangible capital are
relatively constant over time. The action, then, is in the returns to talent (as dis-
cussed by Wladawsky-Berger), competency, knowledge capital, or education in
the workplace. Someone whose view is rooted in the Becker-Mincer thesis that all
education, including professional education and experience, belongs in the produc-
tion function as an augmenter of the raw labor input would have a hard time with
this idea. Corrado cited the work by Richard Nelson and Edmund Phelps (1966)
as among the early scholarly research on economic growth that posited a broader
role for education. They claimed that advanced education (mainly college educa-
tion) was necessary for managers to evaluate innovations. In this view, education
plays a direct role in the innovation process and in business growth in a way that
goes beyond simply augmenting raw hourly labor input. And, whether people cite
that work or not, this has become a view that is widely held to this day. The CHS
research takes another step and recognizes that, if long-lasting knowledge—which
is more than an augmenter to the labor term in the productivity analysis—is cre-
ated and funded by the firm, then that knowledge is partially appropriated as the
capital of the firm and, in turn, generates capital income or profits.

Having now done the original work and gone through this extensive updat-
ing of growth numbers back to 1959 and forward through 2007, and having done
some sensitivity analysis, Corrado was able to summarize the implications of the
CHS work for research on economic growth and capacity:
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e The symmetric treatment of intangible and tangible assets results in a
higher growth of labor productivity, an explicit role for knowledge appro-
priation in economic value creation, and a larger role for capital as a
source of economic growth. Historically, an increasing fraction of total
capital is knowledge capital.

* The results of the earlier CHS work seem to be bolstered by subsequent
research. In terms of the sensitivity of the results to the many assump-
tions that were needed for the analysis, what has been learned is that the
choice of price deflators used to estimate intangible investment in real
terms make a big difference on measured growth of real output and capital
input.

* Depreciation rates also are important, but the choices used play virtually
no role in the major conclusions of the CHS research about patterns of
growth and productivity.

e Some people have questioned some of the arbitrary assumptions used
to estimate economic competencies; but, when those parameters are
changed, the impact on estimates of real output growth and productivity
is also relatively small.

* Estimates of the value of knowledge capital, however, are sensitive to
assumptions about depreciation rates and the levels of investment.

Corrado concluded that there is a clear and compelling case for capitalizing
intangibles in the nation’s economic accounts. Not only does it modernize the
portrayal of business activity, it also has important macroeconomic implications.
Including intangibles allows for more accurate quantification of the sources
of economic growth and of the dynamics of production and capital accumula-
tion, and the aggregate empirical analysis of productivity and innovation is
improved.

3.2. EVIDENCE FROM THE UNITED KINGDOM

Jonathan Haskel presented evidence about the role of intangible assets in
the economy of the United Kingdom (UK). In the process, he identified several
questions of concern to UK policy makers, business executives, and academics.
In addressing the first of these questions—*“In the United Kingdom, where is
the new economy?”’—Haskel pointed to a couple of facts. First, the investment
to GDP ratio has been more or less flat since the 1950s. This has led analysts to
ask, if a revolution with new information technologies is under way, where is all
that investment? The second empirical observation is that the ratio of profits to
GDP is more or less flat as well. So, similarly, where are the returns to this new
industrial revolution? Also, in contrast to the U.S. concerns, labor productivity
growth (LPG) and TFP growth both fell from the mid-1990s onward—and those
numbers have been falling in most of Europe.
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These statistics have created several notable policy concerns. In 2000, prime
ministers of the European Union (EU) met in Lisbon and issued the statement
proposing to make the European Union “the most competitive and dynamic
knowledge-driven economy by 2010.” Given the immediacy of that date, Haskel
noted that this is becoming a concern. Another target set was to attain a ratio
of R&D spending to GDP in Europe of 3 percent. In Britain, at the moment,
the figure stands at about 1.9 percent, and in most other countries it is also well
below 3 percent. Given these trends, it appears that EU countries are going to
have difficulty meeting this target. Kenneth Rogoff, who was chief economist
of the International Monetary Fund, remarked in 2003 during his twice-yearly
assessment of global prospects that the only way most Europeans were going to
see an economic recovery at that time was by watching it on American television.
It was a stinging comment that heightened the issue and raised further concerns
about innovation in the European Union.

Another development in the United Kingdom about which Haskel reported
is that calls for creation of an innovation index have increased. The idea gained
momentum in part due to the influence of the innovation metrics report (in Chap-
ter 5). Indeed, the UK equivalent to the U.S. Commerce Department stated that it
was a priority to have an innovation index in the near future.

The remainder of Haskel’s presentation dealt with two topics: First, the extent
to which adding intangibles to the UK data matters—Carrado argued persuasively
that it matters a great deal for the U.S. case. Second, he addressed the extent to
which it would be possible to develop better data on intangible investments—for
example, whether European innovation-type surveys might provide some useful
types of information for measuring intangibles.

Addressing the first of these topics, Haskel presented statistics indicating
that, in the United Kingdom, both LPG and TFP growth (without intangibles)
have been falling over the 1990-2004 period. Work to explain poor productivity
performance has been carried out by a joint Federal Reserve and Bank of England
project. Basu and colleagues (2003) and Oulton and Srinivasan (2005) looked
at the productivity growth and total growth slowdown in the United Kingdom
between 1995 and 2000 and compared the results industry by industry with
the United States. In an attempt to explain the sources of the UK slowdown,
the authors used industry-level data, and they reexamined the way work hours
are calculated to see whether there was something unusual about UK measure-
ment that might slow down observed rates. They also attempted to distinguish
between capital services and stocks when, previously, only capital stocks had
been examined. Finally, they capitalized software, a method that the official
Statistics Bureau had not yet implemented.

Even with these adjustments, the authors still observed the slowdown in
labor productivity growth and total factor productivity growth for 1995-2000.
The question that arises, then, is whether intangibles can explain this. At the
time, when Hulten briefed the UK treasury on the CHS research, people in the
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department recognized that this was something that should be examined for the
UK case as well.

In the research by Haskel and others, the treatment of intangibles in the
United Kingdom mirrors that used by CHS for the United States (see Table 3-1).
Software is treated as investment. Mineral exploration and some artistic originals
are also treated as an investment—as they are in the UK national accounts (the
UK Statistics Bureau has been working to capitalizing these elements). Following
the U.S. lead, scientific R&D is not yet capitalized in the analysis, nor is brand
equity.

In the broader economy, for the period 1970 to 2000, the United Kingdom
experienced a strong increase in the percentage of market-sector gross value
added, which consists roughly of nonfarm and business-sector output. The fig-
ures are similar to those found by CHS for the U.S. case; for example, in both
countries, computerized information accounted for around 13 percent of GDP.
For every British pound of tangible investment, the authors found, more or less,
a British pound of intangible investment as well. The numbers for both nations,
Haskel reported, look remarkably similar.

Next, Haskel and his colleagues recalculated GDP to include intangibles
treated as investment. Adjustments were made to labor service quality along edu-
cation, gender, and age dimensions. The results for the United Kingdom, with and
without intangibles included, are shown in Figure 3-2. The left-hand side shows

TABLE 3-1 UK Treatment of Intangibles

Current Treatment in

Type of Investment Includes the Following Intangibles UK National Accounts
Computerized (1) Computer software Both treated as
information (2) Computer databases investment
Innovative property (1) Scientific R&D Only (2) and (3)

(2) Mineral exploration treated as investment

(3) Artistic originals

(4) New product development costs
in the financial industry

(5) New architectural and
engineering designs

(6) R&D in social science and

humanities
Economic competencies (1) Brand equity None of these treated
(2) Firm-specific human capital as investment

(3) Organizational structure

SOURCE: Workshop presentation by Jonathan Haskel. Reprinted with permission.
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Table 3). Reprinted with permission.

the gradual fall in labor productivity over this period using the existing national
accounts conventions (without intangibles). A good deal of capital deepening is
occurring. The right-hand side figure applies the CHS methodology (with intan-
gibles) and leads to several interesting results.

First, each bar is higher than for the corresponding measurement of the
left, which means that, overall, measured labor productivity has increased. This
makes sense because, again, additional items are counted as output, or, more
accurately, as GDP. Second, between the early and the late 1990s, an increase in
measured labor productivity is observed with intangibles included, as opposed
to the decrease without intangibles. This is not surprising given that a consider-
able amount of investment occurred in the intangible categories during the late
1990s. However, a fall does occur for the 2000-2004 period, probably reflecting
the dot-com bust.

Haskel also compared the UK and U.S. experiences for the period 1995-2003
using numbers from the (earlier) CHS paper. Ignoring intangibles, overall produc-
tivity growth over this longer period in the United States and the United Kingdom
are quite similar. However, there is an important difference—more TFP growth is
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detected in the U.S. data than in the UK data, whereas there is more capital deep-
ening going on in the United Kingdom than there is in the United States. Since,
in the United Kingdom, a large share of productivity growth is driven by capital
deepening, there is much less of this “measure of our ignorance” to be explained.
Intangibles are still important to measure accurately but, Haskel suggested, per-
haps less so relative to the U.S. case. The research agenda, implied by the need
to explain this large amount of TFP growth, may therefore be slightly different
in the United Kingdom. Once intangibles are included in the data, more activity
and more labor productivity growth is captured. Much more capital deepening is
picked up in the United States (as reported by CHS) than in the United Kingdom.
Total factor productivity becomes smaller, but not by as much as it shrinks in the
United States, in part because there was less productivity growth accounted for
by total factor productivity in the first place.

The overarching question is “Are patterns of intangible investment different
in the United Kingdom than they are in the United States?” Table 3-2 breaks the
amount of intangible capital deepening into the categories identified by CHS. In
the United States, 32 percent of capital deepening over this period was accounted
for by computerized information, 26 percent by innovative property, and 42
percent by economic competencies. The comparable numbers for the United
Kingdom show similar levels of investment for many of the categories though,
in the United States, there is a larger measured contribution from scientific R&D.
And 10 percent of that capital deepening came from U.S. R&D and only 1 per-
cent from UK R&D. Haskel reported that concern in the United Kingdom about
the lack of spending on scientific R&D seems to be warranted by the numbers.
On the nonscientific R&D side, the United Kingdom appears to spend a bit
more—the data show high levels of spending on design and financial innovation.
He expressed the view that design is reasonably well measured, but that financial
innovation may not be.

TABLE 3-2 Contribution of Intangible Capital Deepening to the Annual
Change in Labor Productivity, Nonfarm Business Sector (percentage

points)
United States United Kingdom
1995-2003 1995-2003
Intangible capital deepening
Computerized information 32 31
Innovative property 26 24
Scientific 10 1
Nonscientific 17 24
Economic competencies 42 45
Brand equity 10 6
Firm-specific resources 32 39

SOURCE: Workshop presentation by Jonathan Haskel; see also Marrano et al. (2009:Table 6). Re-
printed with permission.
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Next, Haskel discussed what he called the Community Innovation Survey,
a European Union-wide survey that will be used to attempt to better measure
innovation. The EU innovation survey asks the following:

1. Broad questions about innovation such as, “Did you innovate in the last
three years or not?” This is followed by a question about fraction of
sales—a metric that businesses themselves would use. For example, it
might ask, “What fraction of sales was accounted for over the last three
years by your new products?”

2. Questions about level of spending on R&D, design, marketing, training—
categories that look very much like the CHS intangibles categories and,
in that sense, the innovation survey.

3. About information sources. Again, these are typically yes/no questions of
the form: “Did you have a joint venture?” or “Did you learn from your
clients? Learn from your suppliers? From trade fairs? The Internet?”

4. Questions about the barriers to innovation: “What stopped you from inno-
vating? Too many costs? Shortage of skilled labor?”” And then there is a
ragbag of other questions such as: “Did you do organizational change?”
and “Did you get public support?”

Haskel reported that the innovation survey was yielding mixed results in
terms of the value of the data. The British Community Innovation Survey, as
follow-up to the “Did you innovate?” asked firms to specify what was their most
significant innovation. It can be difficult to obtain that response because it may
disclose valuable information to competitors for particular types of innovations.
Many firms answered that question by identifying a recent purchase of capital
equipment. So it typically provides information about capital deepening. For
example, a firm that produced eyeglasses specified that they had a new machine
for grinding eyeglasses, and it was a piece of new technology. This may not
be what economists typically think about when trying to get at disembodied
types of innovation. So, Haskel concluded, that is basically a capital-deepening
question.

Information on spending on R&D, design, marketing, and training have been
extensively used in academic work, but it is less clear, Haskel noted, whether
one could get a lot of useful information from a national accounting kind of
measurement process there. The barriers-to-innovation questions are not useful,
as a serious identification problem is present; he advised strongly against using
these. The companies that report the most barriers to innovation are also the most
innovative companies. The IBMs and other companies that are doing extensive
innovation report how difficult it is to innovate. And, indeed, those questions will
be dropped from the survey.

The UK Community Innovations Survey consists of about 12 pages of ques-
tions. Because the statistics authorities rightly worry about questionnaires being
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too long, and therefore overly burdensome, Haskel posed the question, “If the
survey could only be a half page long, what should be asked?” The response sug-
gested asking the spending questions—and maybe that might be useful for think-
ing about a U.S. survey. He concluded that in the United Kingdom (1) intangibles
make a big difference; (2) it is therefore of tremendous interest to construct an
innovation index; and (3) some of the questions from the UK survey have turned
out to be useful.

3.3. MEASURING INTANGIBLE INVESTMENT IN JAPAN

Kyoji Fukao presented results from recent research on intangible investment
in Japan, providing new estimates of their contribution to economic growth. His
coauthors in this work were Tsutomu Miyagawa (Gakushuin University and
RIETI), Kentaro Mukai (Cabinet Office, Government of Japan), Yukio Shinoda
(Cabinet Office, Government of Japan), and Konomi Tonogi (Hitotsubashi
University).

The motivation for the study was to explain why the convergence of labor
productivity rates in Japan to the U.S. level came to a halt in the mid-1990s.
Growth accounting shows that the cause of this phenomenon was a slowdown in
capital deepening and TFP growth in Japan and an acceleration of TFP growth
in the United States. This pattern can be seen in Figure 3-3. Further motivation
was provided by the need to explain that, while Japan’s TFP growth was high
in the information and communication technology (ICT)-producing sector, TFP
growth stagnated in ICT-using sectors, such as distribution services and non-ICT
manufacturing, which have much larger output shares in the economy than the
ICT-producing sector. The data seemed to indicate that Japan and continental EU
countries did not experience an ICT revolution on the same scale as the United
States, partly because of the stagnation in ICT investment (see Figure 3-4).

Fukao reported that empirical studies and interviews show that the productiv-
ity payoff from ICT investment depends on successful reorganization and training
of workers (a form of intangible investment). For example, the ratio of custom
software investment to packaged software investment is much larger in Japan than
in the United States. When Japanese firms introduce ICT, such as an ICT system
for customer services or the management of information flows within the firm,
they prefer custom software in order to get around the reorganization and training
of workers. This results in a smaller measured productivity improvement from
ICT investment and suggests that it is important to compare intangible investment
in Japan with that in other developed economies.

Like Haskel and colleagues, the authors measured intangible investment in
Japan following the CHS approach. As shown in Figure 3-5, the principal find-
ing was that the intangible investment/output ratio in Japan is smaller than that
in United States. And, as shown in Figure 3-6, Japan invests at a high level in
scientific R&D but, relative to the United States and the United Kingdom, only
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FIGURE 3-3 GDP per person-hour input in Japan and the United Kingdom in compari-
son with the United States: 1975-2005, based on gross output purchasing power parity
of 1997.

SOURCE: Workshop presentation by Kyoji Fukao (Hitotsubashi University and RIETI),
based on EU KLEMS, March 2008. Reprinted with permission.

a small portion is directed toward economic competencies. Fukao suggested that
the pattern of intangible investment in Japan leads to less capital deepening and
lower labor productivity growth than that in the United States. The authors also
conducted growth accounting of intangibles by sector, in which they found that
the contribution of intangible capital deepening to labor productivity growth is
relatively large in manufacturing and relatively small in the service sectors.

In discussing these results, Fukao noted that the divergent patterns of mea-
sured intangible investment between Japan and the other countries reflects, in
part, differences in data sources and the definition of intangible investment.
Focusing his comments on the measurement of firm-specific human capital and
organizational change (an area in which there is a large gap in expenditures
between Japan and other countries), Fukao noted that on-the-job training is not
included in the measure of investment in firm-specific resources employed (CHS,
2005). However, Japanese firms often use on-the-job training to accumulate firm-
specific human capital. According to a survey by the Cabinet Office in 2007,
Japanese workers spend about 9 percent (weighted average across all types of
workers and all industries) of their time in on-the-job training.

Another related issue is double counting. CHS (2006a, 2006b) uses off-the-
job training cost data from BEA. If workers gain nonfirm-specific skills from

Copyright © National Academy of Sciences. All rights reserved.
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FIGURE 3-6 Intangible investment by category: Share in total intangible investment.
NOTE: Japan: authors’ calculations; United States: Corrado, Hulten, and Sichel (2006a,
2006b), United Kingdom: Marrano and Haskel (2006).

SOURCE: Workshop presentation by Kyoji Fukau (Hitotsubashi University and RIETI).
Reprinted with permission.

off-the-job training, such accumulation of human capital will theoretically be
reflected in their wage rates. Since, in standard growth accounting, wage increases
by age are already taken into account as improvements in labor quality, there is
a risk of double counting. According to a survey conducted by Keio University,
workers answered that 63 percent of total skills gained through off-the-job train-
ing supported by their employers will be useful even if they change their jobs.
Fukao turned next to the topic of organizational structure. Referring to
Nakamura (2001), the CHS work (2006a, 2006b) assumes that executives spend
20 percent of their working time on managing organizational structure; they go
on to calculate investment in organizational structure by multiplying the remu-
neration of executives (as captured in BLS data) by 0.2 (reflecting the portion of
time spent managing organizational structure). The gap in expenditure on organi-
zational structure between the United States and Japan may reflect the difference
in the levels of remuneration of executives, which are much higher in the United
States. According to Robinson and Shimizu (2006), Japanese executives spent only
9 percent of their working time on strategy development, developing new business,
and reorganization. This survey shows that following the approach of CHS (2005,
2006a, 2006b) leads to an overestimate of investment in organizational structure.
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According to interviews conducted by the authors, in many Japanese firms,
divisions specialize in corporate strategy, create plans, and conduct organizational
restructuring. But there are no data about expenditures for these tasks in such divi-
sions. Fukao concluded that a new survey was needed to capture these factors.

The authors conducted sensitivity analysis to examine the robustness of their
results across several different cases and under different assumptions about depre-
ciation rates of firm-specific human capital. The analysis indicates that, if on-the-
job training costs are taken into account, the ratio of intangible investment to GDP
in Japan is actually higher than that in the United States or the United Kingdom.
Figure 3-7 shows the investment levels under different measurement scenarios.
In case 1, the depreciation rate of firm-specific human capital is assumed to
be 20 percent rather than the 40 percent assumed by CHS (2006a, 2006b); in
case 2, the figures include on-the-job training costs + 0.37 X off-the-job training
costs + 0.09 x the remuneration of executives. The results on TFP growth remain
unchanged because of the stagnation of estimated firm-specific human capital in
Japan. Fukao offered a number of conclusions from his team’s research:

e Like continental EU countries, Japan’s economic growth from the mid-
1990s is characterized by slow TFP growth in ICT-using sectors and
relatively stagnant ICT investment.

16
15 1
14
13 1
g 124
3
g 11
1<
[0
o 10
9 Informal training cost
—¥-Case 2
81 -@- Base case
7 +F Case 1
6 T T T
1985-1989 1990-1994 1995-1999 2000-200¢

FIGURE 3-7 Share of intangible investment in Japan’s gross domestic product (see
text).

SOURCE: Workshop presentation by Kyoji Fukao (Hitotsubashi University and RIETI).
Reprinted with permission.
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e Following the measurement approach of CHS (2005, 2006a, 2006b),
Japan invests a lot in tangible assets but less in intangible assets relative
to the United States.

* Japan’s intangible investment is characterized by high levels of investment
in R&D but very little in economic competencies. And the contribution
of intangible capital deepening to labor productivity growth is relatively
large in manufacturing but small in the service sector.

Fukao’s assessment of data quality was that estimates of intangible invest-
ment were relatively weak in the area of firm-specific human capital and orga-
nizational structure. Japan, he said, does not have good official statistics for
on-the-job training costs. Furthermore, very little is known about expenditures
on organizational restructuring by firm divisions specializing in such tasks. As for
the estimation of investment in broad categories of intangible assets at the firm
level, a new survey has begun in Japan. Based on data that emerges, the authors’
results can be reexamined in the near future.

During open discussion, several points were raised. Moderator Kenneth
Flamm observed that the data presented showed clear increases at the national
level (United States and United Kingdom) in intangible investments relative to
tangible ones. He wondered whether, at the company level, the data might be cap-
turing an offshoring effect; that is, companies may still be engaging in significant
amounts of tangible investment, but many of the activities may have been shifted
to other countries. Corrado responded that the increase in intangible investment
in the United States is most obviously correlated with the increase in the growth
of the service sector relative to manufacturing. She offered the view that, while
it is hard to get at the cause and effect, offshoring is part of what is going on.
For this, it would be useful to have a worldwide calculation of tangible versus
intangible investment. Fukao agreed that the effects associated with internation-
alization of companies are difficult to pick up. For example, he noted that Toyota
now produces more cars abroad than it does in Japan. However, it still conducts
the majority of its R&D domestically in Japan.

Flamm asked Corrado how she would interpret the observation that, in
the United States, the unadjusted labor share was roughly constant, but that
it declines when intangibles are included and an adjustment made for labor
quality. Corrado responded that a large and growing component is being added to
income—namely the rental income, or return to, knowledge capital. She specu-
lated that a lot of what is going on is associated with growth in the demand for
workers with higher skills that has nothing to do with the labor share.

Haskel interpreted this as evidence that, if the firm is going to pay for an
investment in a worker, it has to see some returns. Therefore, a gain in knowledge
capital may not show up in the workers’ wages (at least not fully); otherwise,
the worker would pay for it. So the numbers from which training estimates are
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derived come from responses to questions about how much firms pay to train
workers and about the opportunity cost of that time. Corrado noted that deprecia-
tion also has to be taken into account. If the process is modeled, one may observe
very short lives for knowledge capital.
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Intangibles in the Firm and
in Financial Markets

level measurement issues. However, investment in intangibles and steps

to innovate are most often taken at the firm level, so the microeconomics
of the topic are essential. A series of presentations addressed questions such as:
How are intangibles created and utilized by firms? How do intangibles operate
in financial markets? And what efforts are being made to capture intangibles in
accounting and company valuations?

Baruch Lev addressed the question raised by Senator Bingaman, “Why
would private-sector firms be motivated to care about these measurement issues
and participate in any sort of reporting or data collection?” Laurie Bassi focused
on human capital, a topic raised a number of times during the earlier sessions. Jim
Malackowski shared the work that his company, Ocean Tomo, has been doing on
emerging markets for intellectual property that involve understanding and esti-
mating the value and discovering the prices of these assets. Ron Bossio described
the state of systems for reporting and recording all of this financial information
from the perspective of the Financial Accounting Standards Board (FASB).

S everal sessions during the workshop focused on large national and global-

4.1. INFORMATION DEFICIENCIES REGARDING INTANGIBLES—
CONSEQUENCES AND REMEDIES

Baruch Lev opened the session by relating an anecdote about a senator
who, 10 years ago, asked him who is damaged—and how—by the lack of data
and reporting of financial issues by companies. This question, Lev reported,
had a profound effect on his work. He identified a number of serious adverse
consequences to capital markets that can arise due to deficiencies of information

39
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at the company level about intangible assets. He then discussed what kinds of
information investors need and how it can be generated. The most basic theme
of his remarks was that, in capital markets (unlike life in general), no news is
bad news. Without information about an asset or an investment, it will be heavily
discounted, or people will simply walk away from it.

Trends in Research and Development Investment

Lev noted that studies consistently show that stock shares of intangible-
intensive companies are systematically undervalued. When shares are underval-
ued by investors, the cost of capital for these companies is excessive, and the
consequence is a suboptimal level of investment in intangibles. This can lead to
substandard growth, adverse effects on employment, and even to excessive insider
trading gains at research and development (R&D)-intensive companies.

Lev next illustrated some of these points using examples from his research.
One study (Lev, Nissim, and Thomas, 2007) used a methodology that is com-
monly used in finance and economic research and in capital markets them-
selves to identify undervaluation or overvaluation of securities. The methodology
involves ranking securities by a piece of information that, a priori, is suspected
to be either overappreciated or underappreciated by investors; subsequent risk-
adjusted returns on the portfolios of these securities are then examined. If inves-
tors, on average, properly price securities based on known information, there is
no way, months or years after that, to gain or lose from this information. This
is a clear and very powerful test of whether securities are mispriced relative to
specific information.

Figure 4-1 aggregrates into three categories a ranking of about 1,600 com-
panies on the basis of R&D capital spending relative to total assets. The ranking
is based on information published in the income statements of the companies.
The risk-adjusted rates of return, subsequent to the ranking of 3 years of data,
have been estimated for each company for the past 25 years. Stocks of companies
with large R&D capital (depreciated) have systematic growth in rates of return,
risk adjusted, of about 15 percent by about the 20-month mark. This is, by Lev’s
assessment, an abnormally high rate of return, which means that, at the time the
companies were ranked when financial reports came out, investors systematically
undervalued large R&D capital and overvalued low R&D capital. This, reported
Lev, is consistent across practically every study with which he is familiar.

He then pointed out other studies that directly estimate the cost of capital for
R&D-intensive companies. Almost all of them reveal substantially higher costs of
debt for the R&D-intensive companies relative to other companies. As an aside,
R&D is the only intangible investment that is reported by companies separately
in financial reports, which makes it easier to do research on it. All other invest-
ments, things like software and branding, tend to be buried in larger cost items,
which make it difficult to disentangle the data to do firm-level research. Lev also
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cited a set of studies showing that managers of R&D-intensive companies, not
surprisingly, are able to take advantage of investor ignorance about the company
and gain financially, sometimes through insider trading; he noted that they trade
in the shares of their own companies at a rate four times the average of managers
working in non-R&D-intensive companies.

Next, Lev presented data on trends in R&D and advertising intensity of all
companies covered by Compustat. Advertising, he noted, is a very rough proxy for
investment in the enhancement of the brands. Figure 4-2 shows R&D-over-sales
averages for the 1,600 companies in the study (there are roughly 2,400 total firms
in the population). The level was below 3.5 percent in the mid-1980s and increased
quite significantly to over 4.5 percent with the technology bubble in the 1990s;
since then, it has declined significantly. The R&D intensity today of companies is
not substantially different from what it was 20 years ago. Yet, during this period,
whole industries were emerging with huge investments in R&D—software, bio-
technology, Internet—which means that there was a substantial reduction in the
R&D intensity of all other industries.

Firm Measurement of Intangibles

Once again, the key theme that Lev raised for the workshop is that what is
not reported is not measured and is not managed. He pointed to a quote from
Bamford and Ernst (2002):

Most large companies now have at least 30 alliances, and many have more
than 100. Yet despite the ubiquity of alliances—and the considerable assets and
revenues they often involve—very few companies systematically track their
performance. Doing so is not a straightforward task. . . . Our experience sug-
gests that fewer than one in four has adequate performance metrics. . . . Few
senior management teams know whether the alliance portfolio as a whole really
supports corporate strategy.

As Bamford and Ernst point out, despite this ubiquity of alliances—among manu-
facturing, marketing, R&D, and other firms—and the considerable assets and
revenue they often involve, very few companies systematically track their perfor-
mance. Lev reported that the typical reaction of chief executive officers (CEOs)
and chief financial officers (CFOs) is, “Yes that’s all nice, but our financial ana-
lysts do not ask for this information.” If they do not ask for this information, Lev
asserted, it does not have to be provided; if it is not provided, it is not measured.

When presented with evidence of undervaluation of subsequent high returns,
finance scholars perennially raise the question: Is what one observes a compensa-
tion for risk that will be natural in capital markets? If R&D is riskier than other
investments, then clearly there will be higher returns on R&D. Or is it the result
of information issues? The answer emerging from the literature, Lev argued, is
that it is the latter.
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Jonathan Haskel, reflecting on the evidence that information about intangible
investments is valuable, wondered why there is little communication within firms
about these assets. Bassi noted that people are not typically rewarded in their
compensation packages for doing this kind of measurement work, so it does not
get done. Lev agreed, citing as an example some consulting work he did with a
major chemical company. He was asked to estimate the return on product and
process R&D in which the firm had been engaged. The R&D was aimed at reduc-
ing production costs and investment in brand enhancement. When he asked them
for examples of previous R&D measurement projects, the company, which has
existed more than 130 years, said it had never done it before.

Though measures of intangibles should be considered essential information
for resource allocation within companies, they are not. Even in the case Haskel
cited, the reason the company asked for the study was not so much a routine
desire to know how to allocate resources, but was largely political. Previously,
a consulting company had stated that brand valuation was important and that
R&D was largely a waste of the company’s resources. The R&D group in the
company needed counterbalancing expert analysis. Unless there are pressing
issues on management, the regular need-to-know in order to inform decisions is
not always there.

Lev continued, noting that many managers somehow believe that when it
comes to intangibles—R&D, branding, or human resources—they more or less
know what to do. CEOs have said, “We don’t really have studies, but we think we
know what is adequate in this area.” He noted a study of his on a sample of biotech
companies. Some of these companies disclose quite a bit of information in their
initial public offering—about the drugs they are developing, the target markets, the
tests they perform, at what stage the drugs first face clinical tests, second-phase
clinical tests, patent coverage, etc. Other companies disclose much less.

Lev constructed a detailed index of the amount of information that is dis-
closed. The study showed that biotech prospectus disclosure reduces stock vola-
tility and bid-ask spreads (which reflect uncertainty). Disclosing patent royalties
increases R&D valuation. The reason for this is clear. If there are customers
for a company’s patents, this means that, like a Good Housekeeping seal, it has
a good technology. It is this kind of information that drives what one sees in
capital markets. In addition, managers’ guidance mitigates share undervaluation.
When managers regularly impart information about future prospects, a sub-
stantial amount of this undervaluation and the resulting cost of capital increase
disappears.

So what, according to Lev, is the key information that is needed? First, col-
lecting information about capitalizing R&D on the macro level, as in the national
accounts, discussed earlier, is important. On the firm level, capitalizing R&D,
while a step in the right direction, is not something that investors will get terribly
excited about. What is needed is not haphazard, nonstandardized measures, such
as employee or customer satisfaction grades, brand values, corporate reputation,
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or the triple bottom line. Investors want to know about factors that drive the busi-
ness. What is needed is structured input-output information on performance of
the major drivers of enterprise value—these are things that accounting is not yet
designed to provide. Lev provided two examples of this type of information, one
prevalent in the pharmaceutical and biotech industries, the other in Internet and
telecommunications firms.

Input-output linkages for these industries involve high levels of R&D. Com-
panies may provide information about the product pipeline and the outcomes
from these programs—how many products they are working on and where are
they on the scale of development. These pieces of information are major value
drivers of biotech companies. If a company has a few products in an advanced
development stage, like Phase II clinical tests, a high value will be generated. If
they are all in the preliminary stage, a very low value will emerge.

Good disclosure, by Lev’s definition, is something that relates the R&D to its
consequences. Innovation revenue, a percentage of total revenue that comes from
recently introduced products, is an extremely powerful measure of innovation,
in that it can be indicative of two things. The first is the ability to come up with
new products and services and bring them quickly to the market. Most compa-
nies provide information about the target market expected launch date and how
much they intend to capture from the market. This information can be directly
factored into an evaluation model. The second is something that is somewhat less
prevalent. Most Internet and telecommunications companies provide a spectrum
of information that explains the market value of the company, starting with the
cost of acquiring customers, then the consequences. Subscribers increase in some
cases and decrease in others. These variables, along with the churn rate and rev-
enues from new customers—which are analogous to innovation revenue—allow
computation of customer lifetime value.

Lev has recently examined companies with large differences between mar-
ket value and book value—companies that, in some cases, show balance sheet
book values on the order of one-fourth of the market value. When he computed
customer’s lifetime value, which is the piece of the franchise missing from the
balance sheet, it can account for 60-70 percent of the entire difference—just this
one intangible. This is useful information—not haphazard indicators that are not
connected to anything, but something that guides the investigator from the inputs
to the outputs and, by implication, to the future.

Accounting practices are, by Lev’s estimation, a long way from includ-
ing this level of detail because they are not designed to directly trace inputs to
outputs. He believes that the only way to get companies to track and report this
information would be through a concerted effort by an interested government
agency working with the Securities and Exchange Commission (SEC) and the
FASB, the accounting standards setting body, and at least some representation of
accounting firms and managers, to establish well-designed disclosure templates.
The idea would be not to force companies to comply—they already have a lot
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to do to conform to generally accepted accounting principles—but to essentially
codify successful voluntary practices.

Lev’s view is that a reasonably high level of voluntary compliance could
be achieved if good disclosure templates are provided, which might vary across
industries. When an influential body, particularly an organization or combination
of bodies, comes out with good templates, some companies will adopt them.
Others will follow suit because, in the capital market, no news is bad news. If
some companies report something and others do not, investors will suspect that
those that do not report have something to hide. This idea was recommended by a
commission in which Lev participated, set up by Richard Marshall while he was
chair of the SEC. It can be done. This is, he concluded, the way to solve this cycle
of poor information—both at the capital markets level and at the firm level—
which leads to undervaluation, the high cost of capital, and low investment.

4.2. HUMAN CAPITAL AND SKILL INVESTMENT

A unique feature about human capital as a productive input and an intangible
asset is that it is not owned by firms; it is owned by individuals and it is portable.
Laurie Bassi’s presentation focused on this intangible asset, noting that the uncer-
tainty created by this characteristic adds a unique element of risk for firms. It also
explains why human capital depreciates more rapidly, and, in some sense, firms
may be prone to underinvest in it relative to other forms of intangibles. From the
perspective of employees, they are able to capture a portion of the investment that
firms make in their education and training in the form of future wage premiums;
it may also decrease their likelihood of unemployment.

Investments in human capital, education, and training in the workplace are
of extraordinary importance both to individuals over their life cycle and to the
evolution of economies and societies. Labor economists have estimated that much
of the growth in productivity over the years is attributable to human capital gains.
Once people leave the education system, the workplace becomes the primary
source of economically consequential learning.

The tendency to underinvest in human capital intangibles carries with it some
clear negatives for the workforce viewed in the aggregate. Bassi pointed out that,
while data are scant on the issue, some evidence suggests that investments in
workforce education and training by employers in the United States are smaller
than elsewhere in the developed world. One could hypothesize that this is an indi-
cation of a highly educated, highly productive workforce and that therefore less
investment is needed. Alternatively, the evidence could suggest that the United
States should be concerned about falling behind countries that are making larger
investments.

From the perspective of the firm, employee mobility undermines incentives
to invest in developing human capital in the workplace. For a variety of reasons,
the pressure to underinvest in human capital is likely to be even more severe

Copyright © National Academy of Sciences. All rights reserved.



Intangible Assets: Measuring and Enhancing Their Contribution to Corporate Value and Economic Growth: Summary of ¢

INTANGIBLES IN THE FIRM AND IN FINANCIAL MARKETS 47

than it is in other forms of intangible assets. Since firms do not own human
capital, investments in it are accounted for as a cost; they are hidden in general
and administrative costs. Bassi asked participants to imagine two firms: Firm A
invests heavily in workplace education and training, while Firm B does not make
similar investments. All that the analysts can see is that Firm A is a high-cost firm
with lower current earnings.

Since data on human capital are not reported, it is difficult to produce evi-
dence to support the theoretical argument that there is underinvestment. However,
Bassi and a group of colleagues have been collecting data on investments in
education and training for well over a decade, and the picture is becoming less
murky. From an economic point of view, evidence of underinvestment has to
indicate that a supernormal risk-adjusted rate of return is attributable to the asset.
The easiest way to do this is to analyze publicly traded firms for which data exist.
The research by Bassi’s team has provided this evidence of underinvestment by
revealing (1) very high wage premiums accruing to employees from even modest
investments by their employer and (2) outperformance of publicly traded firms
that (appear to) make the largest investment in human capital (education and
training). Of course, past performance is no guarantee of future performance.
With that caveat, Bassi presented data on a backward-tested portfolio and an
actual portfolio of firms that make large investments in workplace education
and training relative to the Standard and Poor’s (S&P) 500. (Bassi’s company
actually runs investment funds around this idea of picking firms that make large
investments in education and training relative to the S&P 500.) The top line in
Figure 4-3 shows the significantly better performance for a set of high human
capital investment firms.

As in Lev’s example, Bassi pointed out a situation in which markets seemed
to undervalue firms at the time investments are made—in this case, firms that
are making large investments in education and training. An obvious measure to
begin correcting this underinvestment would be to account for and report on these
investments differently. Bassi’s prescription would be to break out investments
in human capital and report them separately, as is done for R&D, even if they
continue to be accounted for as an expense. Lev showed that this is not sufficient
to correct the underinvestment in intangibles in general, but it would be a useful
first step.

Bassi concluded with three summary points. The first is that the unique
nature of human capital—it is not owned by the firm—makes it more subject to
underinvestment than other forms of intangibles. From a public policy perspec-
tive, human capital development is also very important to the quality of life and
standard of living of employees. Second, the implications of this underinvestment
are particularly problematic because of its impact on employees (as well as share-
holders). Third, an important first step toward correcting this underinvestment
is to modify reporting requirements to fully account for firms’ investments in
people.
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4.3. INTELLECTUAL PROPERTY AND CAPITAL

Jim Malackowski spoke about intellectual property and intellectual capital
assets, focusing on the emerging markets for patents. He made the point that
assets related to proprietary innovation are, in some respects, the output of R&D
spending and human capital development—the topics of the previous two pre-
sentations. Malackowski discussed four markets: the historical market of patent
maintenance, the episodic price discovery of public auctions, global micro mar-
kets, and macro markets (intellectual property traded exchange). He pointed out
that there is an active marketplace today for intellectual property and innovation,
and that a form of it has existed for more than 100 years in the U.S. Patent and
Trademark Office (PTO).

Patent Value

Patents are assets that are often not maintained for maturity—in fact, as
Figure 4-4 shows, less than half are. Malackowski’s partner at Ocean Tomo,
Jonathan Barney, a practicing patent lawyer, has sorted through every decision
that was made in the U.S. PTO from 1982 forward. He divided each of the mil-
lions of observations into two groups—one in which corporations and individuals
maintained their intellectual property, and one in which they cast it aside and it
became public information. As expected, the data showed that the more valuable
the patent, the longer it was kept by the owner.

To substantiate this, Barney and his team used a large multivariate regression
model to assign each patent an “IPQ” score, which objectively rates patent assets
based on a set of metrics. The IPQ scoring system has a median of 100. As shown
in Figures 4-5 and 4-6, patent assets with higher IPQ scores are statistically more
likely to generate economic returns. IPQ scores are unique to each particular
patent examined and are updated monthly. Typical metrics include such factors
as number, length, and type of patent claim; amount and type of prior art cited;
number of forward citations or references made by later-issued patents; presence
or absence of limiting claim language; and patent prosecution history. Barney also
asked a Fortune 100 company to select 200 patents at random and rank them from
the most valuable in the market to the least valuable. He compared these results
with the statistical output of the regressions and found similar results.

According to Malackowski, higher quality correlates with a higher probability
of being licensed and commercialized—this relationship is shown in Figure 4-5.
He pointed to three factors that give patents value and are reflected in a gross
margin metric. Patents can allow a price premium to be charged if they lead to
a unique product feature. They can also lead to cost reduction if they involve a
proprietary machine or some other facet of the production process. Or, they can
create a unique product altogether, thereby producing a market share apart from
those of other companies. As shown in Figure 4-6, this contributes to an observed
positive correlation between patent quality and gross profit margins.
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Empirical observations like these led Ocean Tomo to engage in public auc-
tions to sell intellectual property—patents, brands, and copyrights. The idea was
to establish a price reflecting the value of intellectual property in the marketplace,
just like a Sotheby’s auction does for paintings, or Barrett-Jackson’s auctions do
for automobiles. After two years, the company has sold approximately $80 mil-
lion worth of property at an average price of between $300,000 and $600,000 per
patent. In Malackowski’s view, this marketplace—though still episodic, happen-
ing three times a year—is clearly having some influence on people’s understand-
ing of the price for intellectual property (IP). Ocean Tomo sees a global market
developing that applies not to just 80 lots or 100 lots of intellectual property in
a given day, three times a year, but to the millions of patents and applications
in the 81 issuing jurisdictions around the world. One way to scale the selling of
intellectual property is through micro markets and a voice brokerage platform.

The fourth emerging marketplace Malackowski discussed was what he called
a focused macro market. The company used its historical data to identify which
patents ought to be auctioned and to learn where people want to transact; it then
created these markets across the world using voice brokers and a web transpar-
ency. The website patentbidask.com allows people to look up any patent—and to
see if there is a bid or an ask price on the patent—without registration or fee. It
also allows users to see completed transactions.
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Still, according to Malackowski, these direct transfers of IP rights are not
where the real potential lies. This, he posited, is a traded exchange for intellectual
property rights. There are four products that the Intellectual Property Exchange
International (IPXI) is in the process of building and rolling out a January 2010
market launch. The first of the products is qualified equities. These are categories
of stock that, as discussed above, can be shown to be IP-intensive and IP-rich by
meeting certain standards. Those stocks will trade on the IP exchange.

Then there are the equity indexes. In 2006, Ocean Tomo began a series of pub-
lic equity indexes based on the quality of a firm’s patent portfolio. Malackowski
presented data indicating that Ocean Tomo funds—which focus on companies
that generate significant licensing revenue or earnings, that have high intellectual
property value to total book value ratios, and that have intellectual property val-
ued by an independent third-party appraiser in excess of $1 billion—have outper-
formed their traditional counterparts (e.g., S&P, NASDAQ, and Dow Jones).

Malackowski turned next to a product on the IP exchange called tradable
technology baskets, which are based on the creation of financial futures con-
tracts related to intellectual property. An illustration of these tradable technology
baskets is shown in Figure 4-7. The middle line represents the statistical patent
score of an actual company’s portfolio of patents. It is relatively stable over time,
increasing slightly. Like other financial futures contracts, the IP exchange will
write a financial contract that predicts where that line will be in 12 months (the
middle dot) or 36 months (the middle square). Based on this and other informa-
tion, some traders will invest long because they think the index will outperform
the square and the circle. Others will invest short if they think that the company
will not meet the expectation. In this way, people can begin to trade in the intel-
lectual property of a company, its patent portfolio, apart from its equity. The
bottom line in the figure represents a patent portfolio related to a specific product
belonging to the company. If it is a relatively recent product, one would expect
to see the line rapidly growing. Here again, contracts can be created, but on a
specific product portfolio. The top line represents the industry patent portfolio for
the class of products for which, again, a market can be created.

Such a market would create for investors the opportunity to choose between
owning traditional stock in a company or in its patent portfolio. For example,
perhaps an investor in communications technology a couple of years ago knew
that HD DVD would fail and Blu-ray would win and so would choose to go long
on Toshiba but short on the HD DVD technology. In essence, what the tool allows
is to begin to disaggregate IP value from the cloud of overall intangible value.

The last product identified by Malackowski to be offered on the IP exchange
involves the emerging market for the issuance of license rights. As an example,
Ford Motor Company has a patent related to engine valves; it is a technology
for replacing old valves with new ones that allow either ethanol or standard fuel
to be burned. If Ford wants to license its patent today, they must visit potential
suitor companies around the world, spend months debating the patent’s merits,
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FIGURE 4-7 Tradable technology baskets (see text).
SOURCE: Workshop presentation by Jim Malackowski. Reprinted with permission.

and, if it is valid, whether or not they are infringing on other patents, etc. It is
very inefficient commerce.

In the IP exchange of the future, Malackowski envisions that Ford will issue
an initial public offering for a license transaction. It will go to the market with
unit license rights to the product at various prices. If Honda wants to use this
patent, it simply calls its broker and bids on a certain number of units at the cor-
responding listed price. If it has that contract fulfilled, it has the right to make
x vehicles using the patent. If it does not use them all, it can put back what it does
not use. Speculators can go long or short based on the quality of the technology.
In this way, a process can be established to begin to monetize what is now a huge
notional morass of cross-licensing. Malackowski concluded by reemphasizing
that he sees real progress being made—real price discovery, a real global initia-
tive, and ultimately an efficient way to transact these assets.

4.4. INSURING THE VALUE OF INTANGIBLES

Nir Kossovsky provided insights about valuing intangible assets from a
finance management perspective. His presentation reiterated themes developed
throughout the workshop. First, Kossovsky asserted that policies toward intan-
gible asset management can make or break U.S. competitiveness and, in turn, the
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economy. Second, from the perspective of his company, Steel City Re, intangible
assets are the principal source of value and risk in global economies that are
knowledge based. Kossovsky’s presentation emphasized how risk informs his
company in its practices of valuing intangible assets. He also raised a few policy
ideas for consideration.

Kossovsky began by noting that financial statements, while they can be rich
in information, do not fully convey the underlying value of a company; they do
not always inform investors about the drivers of value and the sources and nature
of risks. Echoing the message of Lev and others: One cannot manage what cannot
be seen, and this affects the competiveness of U.S. industry and the efficiency of
capital markets.

Intangibles—ranging from business processes, patents, trademarks; reputa-
tions for ethics and integrity; and quality, safety, sustainability, security, and
resilience—are interconnected, and each piece builds enterprise value. This,
Kossovsky noted, makes it difficult to put them in well-defined boxes as would
typically be done in the accounting world; that is why they are called intangibles.
Again, the iPod example illustrates this point. It is the design, the distribution
system, the nature of the way music can be collected, and the reputation of the
company to deliver innovative products that enabled that product to be so success-
ful. If any single element had been missing, it might not have worked.

Kossovsky reported that, when Steel City Re queries a company (and its
customers) about what intangible factors contribute to its value, reputation is
prominently noted. Does the company have a reputation for managing its intel-
lectual property and being innovative? Does it have a reputation for integrity,
environmental sustainability, ethical sourcing, security, and resilience? When a
company is building value, it creates business processes to drive these reputations.
Kossovsky cited the Walmart example. Walmart is known for its supply processes.
Pallets of products move from factories around the world, to shipping containers,
to distribution systems, in a process that never stops. Its processes are typically
faster and more efficient and effective than the competition, which translates into
greater profits—their revenues are now around $367 billion, and the cost of goods
sold is about $264 billion. That’s a lot of goods bought and sold, and all they do
is move things across the warehouse floor.

Kossovsky reiterated that, if a company manages its intangibles well, the
markets will reward them. Looking at some 2,800 companies over 28 months,
Steel City Re researchers found that the companies that are superior managers
of their corporate intangible assets—their ethical reputation, their environmental
sustainability, their quality, their integrity, perceived innovative and inventive,
etc.—tend to outperform the market substantially. Companies ranking in the
top 10 percent in the intangible asset management (reputation) index returned
19 percent to shareholders in the 28-month period ending February 2008. Those
in the bottom 25 percent lost 29 percent. The median return for the broad market
excluding dividends was —4 percent.
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Companies with superior intangible asset management have higher gross
margins because people want to buy their products; they will pay a little bit more
for that cool product. Employees will work longer, they will not be as likely to
quit, and they may work for less. Apple pays less than many of its competitors,
indicating that people like working for the company for nonpecuniary reasons.
The capital markets reward them because they have this forward-looking reputa-
tion; this is an example of a company with price earnings multiples that are higher
because of superior management of intangibles. Their shareholders have a better
understanding of what the company is doing, and, because of better information,
their stock price volatility is lower.

Of course, there are counterexamples to Apple as well. If a company errs,
the value associated with intangibles can be destroyed. One such example is
ConAgra, a large industrial company that produces food items. A principal intan-
gible that customers expect from food producers is safety (they expect that the
food will not poison them—that is a requirement). In 2007, salmonella was found
in the company’s peanut butter, and it took a reputational hit. Class action law-
suits followed, $30 million was spent to pull products off the market, and there
were no sales for half a year or so, which amounted to another $80 million of lost
revenue. The company had to retrench and rebuild an entire product line because
its intangible value, as a function of safety, was compromised.

Because safety is an intangible asset with tremendous value to companies
like ConAgra, the firm remodeled its peanut butter manufacturing plant to much
more rigorous standards. The effort appears to have paid off, as no ConAgra
products were named in the more recent peanut butter safety crisis. For these
kinds of firms, much of their book value is based on intangibles. Kossovsky
estimated that 96 percent of ConAgra’s trading value is based on process. That
is a lot of faith in the company’s behavior. When the market is disappointed in
that behavior, faith is lost.

Kossovsky cited the RC2 Corporation as another example of lost intangible
asset value. This company produces the Thomas & Friends brand wooden railway
toys. In 2007, 1.5 million of the Tank Engine products had to be recalled due to
lead in the surface paint. The market punished RC2: The recall cost the company
some $28 million, and lost sales another $30 million. Sales for the first quarter of
2008 were down by 20 percent, with legal costs still pending. Overall, this com-
pany started out managing its intangibles very well. The markets were rewarding
it with a high price-earnings ratio, and it had a very stable stock price. A premium
was placed on its product. Then something in operations began to slip and, as a
consequence, it was penalized. Mattel experienced a similar crisis. Millions of its
Barbie doll toys—which account for around 80 percent of the company’s bottom
line—had to be recalled over several phases due to lead paint concerns. First-
quarter 2008 sales of Barbie fell 12 percent, and the company recorded a net loss
of $7 million versus a $10 million gain the previous quarter (Bloomberg). This was
the first time in many years that the product produced a loss for the company.
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Kossovsky closed by stating that policy goals should seek to advance the
competitiveness of the U.S. industry by helping them create, manage, and pro-
tect intangible assets—particularly those that drive their ability to pursue ethical
sourcing and environmental sustainability, quality, and integrity. The competitive-
ness of capital markets depends on transparency, controls, and forecasting, and
tools are needed that help the markets understand where the value is coming from.
Policies that increase information flow reduce volatility, reduce the frequency
and severity of intangible asset impairment events, and lead to overall improved
financial resilience and increased enterprise value.

4.5. REPORTING INTANGIBLE ASSETS TO
ENHANCE THEIR CONTRIBUTION TO
CORPORATE VALUE AND ECONOMIC GROWTH

The Financial Accounting Standards Board is the major standard setter for cor-
porate reporting, not only for business enterprises but also for many universities. Its
mission is to “establish and improve standards of financial accounting and report-
ing for the guidance and education of the public, including issuers, auditors, and
users of financial information.” Furthermore, the organization seeks to “improve
the usefulness of financial reporting by focusing on the primary characteristics of
relevance and reliability and on the qualities of comparability and consistency.”
FASB also develops broad accounting concepts as well as standards for financial
reporting and provides guidance on the implementation of standards.

Ron Bossio described the organization’s work on external financial report-
ing, its current projects and priorities, and made suggestions for ways to improve
reporting of intangible assets. Much of FASB’s work is directed toward providing
decision-useful information through general-purpose financial statements, includ-
ing notes to statements and other reporting mechanisms. The organization strives
for standards that are neutral so that similar kinds of transactions are accounted
for consistently and so that they apply to IBM, DOW Chemical, and New York
University equally. FASB also seeks to improve the relevance of information
for making investment, credit, and similar resource allocation decisions and to
ensure that the information not only faithfully represents an entity’s underlying
economic resources, obligations, and changes in them, but also is comparable
and understandable. The key users of external financial reporting information are
investors and creditors, donors, and grantors of nonprofit entities.

Bossio noted that FASB is not the only player in this area. The SEC has a
major role, particularly in areas beyond financial statements, such as management
analysis and even note disclosure. They also serve the important function of sig-
naling where harm can be created and bringing that to public attention. Another
important player is the International Accounting Standards Board (IASB), based
in London. A major initiative on FASB’s agenda is to work with IASB to promote
convergence of international accounting standards across countries.
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In discussing external financial reporting requirements, Bossio distinguished
between financial statements and financial reporting. There are clear limits on
what FASB is currently capable of including in financial statements, given that
measures must be verifiable and information credible; meeting these criteria can
be especially problematic for “soft” items, such as internally developed intangible
assets. Management discussion and analysis affords opportunities for reporting
softer information outside financial statements and SEC requirements.

Bossio added that one of the problems with financial reporting is that so
much emphasis is put on earnings and earnings-per-share metrics. Intangibles
involve a payout now that depresses current earnings for a payback later. People
inside firms, and investors outside them, do not necessarily have longer term
visions; they may have quarterly pressure to deliver earnings now, not three
years from now. The most problematic intangibles are those that are difficult to
value as an asset. R&D at pharmaceutical companies may realize only 1 product
in 10 as something that will be a hit in the market, and maybe another 1 or 2
that become moderate hits. Some of this gets lost in the aggregate measures, and
the earnings-per-share metric is not necessarily the best way to anticipate future
financial performance. Bossio noted that FASB has been wrestling with how to
address calls for more detailed and more accurate disclosure about expenses,
whether they are put on the balance sheet or not. Much of this, he said, comes
down to whether something is classified as an asset or as an expense and whether
there is liability or not.

Bossio cautioned that FASB will not be able to solve all of the problems of
measurement and definition. The organization’s current priorities are to work
toward international convergence and joint projects with the IASB, the comple-
tion of codification of U.S. generally accepted accounting principles, and ongoing
research and support activities under way in response to recommendations by
the SEC advisory committee and its own valuation resource group. In December
2007, FASB and IASB considered whether to add a comprehensive project on
accounting for intangible assets, including those that are internally developed. It
was decided that this would not be pursued due to resource constraints. Although
there will always be ongoing work to improve financial statement presentation—
to better capture liabilities and equity, accounting for leases, earnings per share,
income taxes, the conceptual framework, etc.—Bossio warned participants to
not expect major improvements on accounting of intangibles to happen quickly
in light of these recent priority decisions. In pointing a way forward, Bossio did
deliver some good news. Investors, and others that FASB hears from, such as their
user advisory counsel, are asking the board to develop a project on a disclosure
framework. The disclosure framework may be a way to generate better informa-
tion so that more accurate aggregate numbers can be produced; it may be a way
to achieve more transparency about expenses or capitalized expenditures.

Bossio agreed with other participants that market players would benefit from
improved financial statements. He acknowledged that the goals of the earlier
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presenters—to develop better measures of spending on things like human capi-
tal and intellectual capital—are worthy. He pointed out, however, that there are
still definitional issues to be resolved: What assets reside in the firm? What are
the firms? What should be included as workforce or human capital? What
are the assets of the firm? The conceptual framework is still developing in terms
of these questions.

Another constructive move forward, though not a panacea, Bossio suggested,
is the adoption of International Accounting Standard 38 (IAS 38). The objective
of IAS 38 is to prescribe the accounting treatment for intangible assets that are not
dealt with specifically in other international accounting standards. The standard
requires an enterprise to recognize an intangible asset if, and only if, certain crite-
ria are met. The standard also specifies how to measure the amount of intangible
assets carried forward and requires certain disclosures about them.

Bossio also identified the issue of voluntary initiatives, which was raised ear-
lier in the program by Lev. It might be possible, he suggested, to initiate progress
on this front through an enhanced business consortium of financial executives,
both domestic and international, that focuses on internal management reporting
of key performance indicators, intellectual capital, management discussion and
analysis (SEC and IASB), and inputs through the SEC advisory committee, the
Financial Accounting Standards Advisory Council, and others. Managers and
investors need to know what they are spending and what the payback is from that
spending, and this kind of reporting has a place in a principles-based disclosure
framework (such as that advocated by the Investors Technical Advisory Commit-
tee). If there is one direction that might be fruitful to push the board in, Bossio
suggested, it might be to join the investor community in this area of voluntary
reporting. There is potentially an opportunity to improve disclosures about the
types of expenditures incurred—including, for example, costs for research, devel-
opment, training, and branding—whether or not they are capitalized.

During open discussion, Lev noted that, historically, the development of
financial reporting follows quite closely with what is reported in companies.
However, in his view, if there is to be systematic improvement in information on
intangibles for investors and for use within companies, the push must originate
from outside. Although there are exceptions, the behavior inside companies has
evolved as a by-product of financial accounting and reporting systems. Bossio
noted that some companies are taking the initiative voluntarily to get better infor-
mation on key performance indicators. Whether those will be haphazard or linked
in a way that is structured has yet to be seen. And if businesses do not find their
self-interest to be in managing, in developing their own strategy, in systematiz-
ing some kind of structured way to see whether they are performing against their
own internal key drivers, then it is difficult to imagine that performance indicators
will be successfully imposed on them by outsiders. Martin Fleming added that
firms have to be able to see that the financial benefits to be gained by measuring
and treating expenses associated with building intangible assets differently from
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ordinary operating expenses outweigh any costs associated with disclosure of
strategic information to competitors and regulators.

These points largely supported Lev’s point that the leadership to improve
the value of financial disclosure has to come from government agencies or those
related to government. The key role of external forces has been evident histori-
cally. In the New York Stock Exchange of the late 19th century, there were no
SEC regulations. The exchange pleaded with the CEOs of major companies to
disclose their annual sales, but the response was the same as that heard today
from managers with respect to other types of information: The disclosure will
benefit competitors, it is costly, and it is not needed. And this is with respect to
sales—nothing of importance was ever disclosed without having been required.

One participant pointed out that spending by companies on intangibles is
hidden in income statements. If the information is disclosed in a separate state-
ment of detail, as is done with other kinds of management information, it would
go far in promoting an understanding of investment at the firm level. It would be
powerful for companies to be able to see what they are spending on, say, training,
relative to their peers in the industry. It would be in the firm’s interest and also in
the interest of analysts. Lev agreed with this assessment but noted that there are
two aspects of disclosure: One is getting managers to disclose new information,
and the other is standardizing the information—that is, making it comparable,
which is as important as the first one. With respect to most intangibles, including
R&D, there is little standardization.

Bossio followed up this point by noting that the chairman of the SEC has
been pushing for the use of extensible business reporting language (XBRL) in
an effort to get people to standardize data reporting electronically. A common
taxonomy is needed; it is of little use if one firm calls a category one thing, and
another firm calls the same category something else. XBRL will be helpful in
getting data at a disaggregated level to conform to common definitions. Even if
information is aggregate—such as cost-to-sales figures or on-the-job training
within cost-to-sales—if it is tagged with a common definition, it may be pos-
sible to get useful data on expenditures, such as whether an asset is capitalized
or expensed.
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n overarching theme to the workshop was that better information about

intangibles is needed for firms to manage these assets efficiently and

for policy makers to value them appropriately. It is also clear that the
conceptual approach used in the accounting of intangible assets is likely to have
a significant impact on measures of economic performance and growth. Many of
the workshop’s participants suggested that improvements in the accounting of and
information about intangible assets could be effectively initiated and orchestrated
only by government.

With this as the backdrop, a session was organized to sort through the priori-
ties of the statistical agencies for collecting higher quality data on private invest-
ments in intangibles, as well as the size and composition of public investments,
and incorporating them into broader measures of economic performance. Beyond
the measurement issues, narrowly defined, presenters asked: What should the
government do to encourage company creation of intangibles? What should be
the government’s role in creating or supporting more robust markets in intan-
gibles? And, what are other governments doing in these respects?

Jonathan Haskel, who moderated the session, noted that inherent in this
group of presentations were a lot of issues—about the redesign of research and
development (R&D) and innovation surveys and better measurement of intan-
gibles—that extend to European and other international contexts. The two speak-
ers for the first government session were Steven Landefeld and John Jankowski,
who spoke about developments at the Bureau of Economic Analysis (BEA) and
the National Science Foundation (NSF), respectively. Earlier in the day, Brent
Moulton provided details about BEA’s R&D satellite account.

60
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5.1. THE ROLE OF GOVERNMENT STATISTICS

Presenters throughout the day characterized the role and value of intangible
assets, both to firms and industries and in terms of their macroeconomic implica-
tions. Similarly, the way that intangible assets are measured, or not, potentially
has a significant impact on the statistics calculated and used for monitoring the
performance of the economy. Rigorous measurement of intangibles can lead to
improved accuracy of estimates of gross domestic product (GDP) and the ability
to identify sources of economic growth.

Brent Moulton, in explaining the rationale for classifying expenditures on
intangibles as capital formation, noted that economic theory strongly suggests
that investment in such assets is similar to tangible investment in terms of its
effect on reducing current consumption and increasing future output. Consistency
in national accounting requires that assets with these shared qualities be treated
analogously. As noted above, certain types of intangibles, such as computer soft-
ware, are already capitalized in the national accounts. Although rents and royal-
ties and the services output associated with knowledge assets are included in the
economic accounts, the production of all knowledge assets is not.

The major thrust of Steven Landefeld’s presentation dealt with the measure-
ment challenges facing BEA and the priorities for confronting them to improve
data on intangibles. In order to provide a sense of the magnitude of the issue,
Landefeld first summarized preliminary results that have emerged from the
NSF/BEA R&D satellite account (discussed in greater detail in the next section).
Of particular note is the observation that the impact on the broader economy of
R&D appears to be expanding: Between 1959 and 2004, R&D accounted for
5 percent of growth in real GDP, whereas, for the period 1995-2004, its contribu-
tion rose to 7 percent. If spillovers (the residual unexplained portion of growth)
from R&D are, as research suggests, at least as large as the direct returns,
this means that R&D may account for one-sixth of total factor productivity
growth.! Landefeld cautioned that, while substantial progress in measurement
has been made and preliminary results indicate an influential role for R&D in
the economy, a number of questions are unanswered about these statistics and
much remains unmeasured.

Next, Landefeld reviewed some of the data (see Table 5-1) from the research
by Corrado, Hulten, and Sichel (CHS) that has specific implications for BEA’s
immediate programs. A portion of the capital spending itemized in the table is
already captured in the national accounts (e.g., the above-mentioned software),
and methods for handling additional components are being advanced in the satel-
lite R&D accounts. Landefeld stated that the pieces that BEA is particularly inter-
ested in pushing further are nonscientific R&D (2b) and firm-specific investment
(parts of 3b), in particular, human capital. For practical reasons, BEA does not
plan to put significant effort into measurement of the brand equity arising from

IThis figure is based on estimates from Jorgenson et al. (2005:38-39).
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TABLE 5-1 A Broader Measure of Business Intangibles, 1998-2000
(billions of dollars, annual average)

Capital Spending

Total Comments on Evidence as (included in
Type Spending Capital Spending NIPAs)
(1) Computerized 154 Firms capitalize only a fraction 154
information of purchased software in (151)
financial accounts. Relatively
little is known about the service
life of software assets.
(2) Innovative
property
(a) Scientific R&D 201 Research suggests that scientific 201
R&D yields relatively long (16)
lasting returns and is capital
spending.
(b) Nonscientific 233 Little is known about 233
R&D nonscientific research R&D, (40)
but a portion of new product
development expenditures in the
entertainment industry apparently
have relatively short-lived
effects.
(3) Economic
competencies
(a) Brand equity 235 Research shows that the effects 140
of some advertising dissipate 0)
within one year, but that more
than half has effects that last
more than one year.
(b) Firm-specific 407 Research suggests that firm- 365
resources specific training is investment. 0)
Spending for organizational
change also likely has long-
lived effects, but a portion of
management fees probably is not
capital spending.
Total 1,220 1,085
(205)
Percent of Existing GDP 11.7
Ratio to Tangible Capital Spending 1.2

SOURCE: Corrado, Hulten, and Sichel (2006b).

Copyright © National Academy of Sciences.

All rights reserved.



Intangible Assets: Measuring and Enhancing Their Contribution to Corporate Value and Economic Growth: Summary of ¢

INTANGIBLES AND GOVERNMENT MEASUREMENT 63

advertising (3a). BEA will leave it to researchers to figure out how this should
be measured, and perhaps, at some point down the road, it can be addressed in
the statistical agency context.

It would be controversial for BEA, as a statistical agency, to simply add an
extra 2 to 3 percent to GDP based on these findings. That is a significant magni-
tude, and Landefeld said that the source data and methodologies for making such
an adjustment will have to be examined under a microscope before BEA could
even think about adding them to official statistics. One of the biggest jobs for
BEA analysts and leadership is to arrive at a consensus methodology on which the
experts and users (including policy makers such as the Federal Reserve) agree.

International Dimensions to the Measurement of Intangibles

Intangibles sold and transferred by multinational corporations to their over-
seas units are particularly difficult to track. Yet, as Landefeld noted, these assets
are a key part of the scenario—R&D by multinationals accounts for over 80
percent of U.S. R&D—so it is essential that BEA work toward solutions to the
measurement challenge. Multinationals are, by nature, oriented toward maximiz-
ing their global profits net of taxes, and their stock price will reflect those profits
whether they are generated in the United States or elsewhere. Because companies
are not typically required to repatriate profits, they may attempt to minimize their
operation’s taxable income and assets in high-tax countries; one way to accom-
plish this is to transfer intangible assets to operations in lower tax locales, such
as Ireland or Switzerland. The incentive is to transfer the right to collect revenues
from assets yielding royalties overseas. According to press reports, multinationals
such as Microsoft have been able to dramatically lower their effective corporate
tax rate worldwide in this way.

As Table 5-2 indicates, these transfers of intangible assets have been grow-
ing in importance over time. The percentage of receipts recorded by U.S. parent
multinational corporations in the “tax haven” countries has risen from 13 to
38 percent during the 1977-2005 period. Similarly, U.S. direct investment in the
same set of countries has gone from 19 percent in 1977 to 34 percent of the total
in 2005. When one examines the rates of return to U.S. companies’ investments
overseas versus what foreign companies earn on their direct investments domes-
tically, there is a considerable divergence, with the former earning much more
overseas than what the latter earn in the United States. Landefeld offered the view
that the rates of return on investments, risk adjusted, made by U.S. companies
do not look too far out of line relative to what U.S. companies earn domestically.
The more notable effect is what is happening to foreign earnings in the United
States, which seem very low. Many researchers have suggested that a significant
transfer pricing issue is probably at work.

This example raises the issue of how these assets should be treated given that
they can often be used both overseas and in the United States where, in many
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TABLE 5-2 U.S. Parent Companies’ Receipts for Royalties and License
Fees from Foreign Affiliates in Lower Tax Countries (millions of dollars)

1977 1982 1989 2005
Belgium 104 149 326 580
Ireland 10 39 255 4,285
Luxembourg 2 1 5 91
Netherlands 107 166 633 1,589
Switzerland 45 83 255 4,160
Bermuda 2 10 4 (D)
UK Islands, 0 0 0 (D)

Caribbean

Hong Kong 3 14 94 393
Singapore 10 24 151 2,278
Tax haven subtotal 283 486 1,723 13,995
Worldwide total 2,173 3,585 10,082 37,771
Tax haven share 13.0 13.6 17.1 37.1
(percent)

NOTE: The table values are net of withholding taxes. (D) = suppressed to avoid disclosure of data
of individual companies.

SOURCE: The list of low-tax-haven destinations for foreign direct investment is from Sullivan (2004);
receipts data are from BEA.

cases, they were originally produced. This is as yet an unresolved measurement
problem for BEA. The agency is working on getting the research and the empiri-
cal results right, but a reasonable consensus also needs to be reached among users
with respect to the BEA methodology and to what needs to be measured. Given
the complexity of some of these tasks, Landefeld cautioned against integrating
results into formal statistics too quickly. People have suggested to BEA that, since
it has produced R&D estimates, why not simply integrate them into the accounts
and move on to the next set of intangible assets. There is still much work to
be done—mnot just on the international aspect, but also on regional ones. When
dealing with the idea of adding figures of this magnitude to GDP, BEA must
be extremely careful that everything is correct and the methodology is correct,
defensible to users, and can be consistently reproduced.

BEA Plans

Next steps for advancing BEA’s agenda, both in the area of intangibles and
elsewhere, will involve continued source data development and conceptual work.
BEA will continue to move toward integrating the new version of the Interna-
tional Accounting Standards which, in accordance with the 2008 Revision of the
System of National Accounts (SNA), the United States and all other countries are
recommended to follow. The SNA revision also recommends that R&D be capi-
talized, an important first step if international comparability of macro data and
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common accounting standards are to be achieved. Also in adherence with SNA
recommendations, work will continue on integrating the productivity accounts
produced by the Bureau of Labor Statistics (BLS) to create a crosswalk across
data sets to identify sources of economic growth. Noting that this has always
been something of a cottage industry, with outsiders doing much of the work,
Landefeld expressed the view that it was time that the federal government begin
to develop fully integrated sets of accounts.

Another major set of items on BEA’s agenda is to begin implementing
recommendations from the Report on the Advisory Committee on Measuring
Innovation in the 21st Century, which was summarized by Cynthia Glassman at
the workshop (see section 5.4.). That committee offered practical guidance on
expanding data sharing, or data synchronization, between the statistical agencies
(mainly BLS, the Census Bureau, and BEA).2

In order to promote further understanding of technological change and inno-
vation, discrepancies that exist within the U.S. statistical system need to be
reconciled. For example, the growth rates in productivity for computers over
time appear very different depending on whether the analyst is looking at Cen-
sus Bureau data or BLS data. This is true for many of the most rapidly growing
industries, many in the service sectors, which are major users of technology.
BEA, which must integrate data from both BLS and the Census Bureau, is, at
times, essentially dividing apples into oranges. The output series is produced
by the Census Bureau, and the input series is produced by BLS. Some of the
discrepancies have to do with classification issues because aggregate output data
often look virtually the same.

In a related initiative, also tied to recommendations by the innovation com-
mittee, BEA hopes to soon finish developing an integrated macro model of GDP
and productivity; this will involve the joint publication by BEA and BLS of real
GDP and multifactor productivity data. There have been ongoing efforts over
the years with BLS to reduce the differences between various data series. Some
of the problems are attributable to methodological differences across programs,
which Landefeld is confident can be eliminated.

Landefeld expressed optimism that the relevant data sets could be synchro-
nized and improved in other ways, since the key discrepancies exist for only about
a half dozen industries. Fixler and Landefeld identified these in a paper prepared
for an earlier workshop on data sharing (see National Research Council, 2006).
Taking a hard look at the classifications systems reveals much of the problem.
For example, because of their global approach to manufacturing, major U.S.
computer manufacturers are sometimes classified as wholesalers rather than as
manufacturers. This inconsistent classification of the activities of the computer

2See also National Research Council (2006), a summary report from a workshop held by the Com-
mittee on National Statistics on data sharing, for a detailed discussion of the goals of the statistical
agencies on the topic.
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industry creates problems for estimating this very important contributor to eco-
nomic growth and productivity.

Another top priority for BEA, identified by the innovation committee, is to
continue improving definitions and measures of output in the service sectors.
Landefeld congratulated BLS on the superb job that agency has done to expand
its coverage of the service industries. Only a decade ago, the producer price index
covered only about 5 percent of services; it now covers them up in the 70 percent
range. This is a huge improvement, but there is still a significant amount of work
to be done. It will also be important to continue to improve annual measures
of overall services activity in the United States. Currently, such an aggregate is
produced only once every five years in conjunction with the quinquennial cen-
sus. The Census Bureau is making good progress through their expansion of the
quarterly and annual surveys of services and, with a little funding, the agencies
may be able to take the final step to provide full coverage of the service sector
in an ongoing fashion.

Another recommendation by the innovation committee is to link data from
the existing NSF R&D survey to BEA and Census data on R&D conducted by
U.S. and foreign multinational firms. The progress attained thus far has been
made possible by NSF funding; Landefeld reported that there is a memorandum
of understanding for an expanded project to combine data sources on R&D
that will take advantage of each agency’s relative specialization (BEA for
large firms and data on R&D, and the Census Bureau on overall coverage of
small- and medium-sized firms) to create a more complete and consistent set
of estimates.

Landefeld also reflected on various ideas for expanding the measurement of
intangibles, identifying candidates for an innovation account. For spending on
scientific and engineering R&D, these involve further study of product and pro-
cess innovation, developing more timely data and more frequent indicators, and
collecting data on royalty and licensing fee receipts (as well as expenditures) and
on associated capital investment expenditures. Landefeld also expressed the hope
that someday better data and methodology would be available for the valuation of
intellectual property. He agreed with Baruch Lev that developing an NSF survey
geared toward such a measure would be a very interesting project. If standards
can be developed that can be shared by industry and governments, it would go a
long way toward getting the process started.

Continuing the discussion of potential expansions in the measures of intan-
gibles, Landefeld identified expenditures on social science R&D related to new
products and processes. For example, explicit subcategories could be created for
product and process design and development for both industrial and artistic and
entertainment areas. Additional areas for expansion, identified in earlier presenta-
tions as well, include employer spending on employee training and development,
computer software, and investment in business models, such as inventory and
distribution control systems.
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During the discussion of business processes, the example of Walmart was
raised, with Landefeld noting that he was not sure of the extent to which things
like inventory control systems were being captured in the current data. Later dur-
ing the workshop, a participant pointed out that there had been much discussion
about human capital and knowledge capital, but less about organizational capital,
yet the latter appears to be one of the more influential types of intangible assets.
This involves not only the business processes of Walmart, but also the organiza-
tion of work, talent, and training. Organizational capital theory suggests that
much more is at work than simply information technology (IT)—such as how
work and workforces are structured—in determining which industries and which
companies succeed. Ideally, these factors would be measured at either the firm
level or nationally or both. Kossovsky commented that some intangible process
and systems factors are captured in net income measures because a company’s
cost of delivering its services is ultimately reflected therein. If a company is orga-
nized efficiently, if the workers are well trained and are working well together, if
the IT systems link them efficiently together and the employees are pleased with
their environment, and if there is less turnover, the cost of delivering the product
will be lower and so the net income will be higher.

Landefeld concluded by reiterating the importance of collaboration between
businesses and the national accountants. If the data being collected are not those
that businesses have in their records, the project is, in his view, largely doomed to
failure. BEA can make indirect estimates and undertake modeling to cover some
of the transactions that are internal to the firm, but ultimately the goal has to be to
take advantage of coincidental interests and reliance on business records for accu-
racy and consistency and minimization of respondent burden. Both government
and businesses have an interest in consistent valuation of intangibles in terms of
understanding growth for the firm as well as for the U.S. economy. Landefeld
expressed optimism that all of the talking would ultimately lead to valuable data
products, but he cautioned that it will be a long road.

5.2. THE U.S. RESEARCH AND DEVELOPMENT
SATELLITE ACCOUNT

Brent Moulton presented an overview and results from BEA’s work on an
R&D satellite account, an effort that has been under way for about four years,
with sponsorship from NSF. He began by identifying several conceptual chal-
lenges to improving measurement of R&D—challenges that are substantial but
probably still simpler than those that will arise for some other categories of
intangibles. Among these challenges are defining the unit of economic output,
estimating R&D output price indexes, measuring depreciation and obsolescence,
and dealing with the issue of the public good aspects of some R&D.
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Price Indexes

Most R&D is done within a firm for its own use, which means that observ-
able market prices for R&D output are not frequently available. This is, of course,
problematic for price index construction. Even for cases in which R&D specialist
firms sell custom products to other firms, a problem still exists because rarely is it
possible to monitor the same unit across periods. Unlike a gallon of milk, which
remains unchanged, R&D projects typically are unique, and so a standardized
unit of measurement is not available. Even when prices can be observed, it is still
difficult to construct a price index using traditional methods.

Moulton reported that BEA has considered several approaches to price
indexing associated with intangibles. One option that is often used for nonmarket
output is to simply look at the prices of inputs. This has the well-known problem
that, when the value of the output is equated with the value of the input used to
produce it, productivity change is defined away. If one of the main purposes of
the R&D account is to generate insights into productivity, this is not a very use-
ful approach.

BEA has pursued other approaches. In some cases, the price of the output
is largely driven by the innovation that it embodies. For example, the value of a
semiconductor chip originates from the engineering that has gone into it and very
little from the physical inputs. This has led BEA to examine output price indexes
for the goods that are being produced through the innovative activity. Another
approach is to try to establish a measure of productivity for the relevant industry
and then to augment the price of inputs based on a broad-based productivity fac-
tor. A fair amount of work has been done on the depreciation issue—by BEA and
others—and, in Moulton’s view, the results, while not perfect, have produced a
good range of estimates.

During his presentation, Landefeld provided an indication of how price
indexing results from the input- and output-based methodologies diverge, using
the R&D example. Figure 5-1 shows two price indexes. The dashed line reflects
input costs, which is probably not the right one to use; as noted earlier, it pre-
sumes zero productivity growth. The solid line shows an aggregate output price
index constructed for 13 R&D-intensive industries and reflects falling prices of
key inputs to R&D, most notably computers. This is what was used to deflate the
figures in the 2007 satellite account update. BEA’s theoretical research suggests
that this was appropriate, although more empirical work is needed to examine the
relationship between R&D’s input costs and output prices.

Landefeld cited the example of the semiconductor industry (which has been
studied by Ana Aizcorbe at BEA) to illustrate the complexities that the agency
confronts in this research. The declining costs per unit of speed and, in turn, the
declining price index for semiconductors are well understood. Complications
arise when looking at the output price for semiconductors themselves because it is
difficult to place the timing of when the R&D that led to improvements occurred.
Relevant activities include not only those related to research to develop semi-
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FIGURE 5-1 R&D price indexes.
SOURCE: Workshop presentation by Brent Moulton. Reprinted with permission.

conductors, but also the R&D of semiconductor manufacturing, which involves
another set of people working to improve the equipment for that stage of the
process. Over time, there has been a miniaturization of the equipment that makes
the semiconductors, and development of faster and cheaper semiconductors is
very much a product of R&D in both areas. Several feasible assumptions could be
made about how these processes interact. Perhaps there is little market power on
the part of, say, Intel, and, as a result, the market price that is being charged by the
manufacturers of semiconductor equipment is fully captured. This is uncertain,
however, and Landefeld articulated the need for more research in order to avoid
potentially large misallocations of R&D across industries.

The public goods issue is particularly a problem for BEA as it looks at mul-
tinational corporations and also domestically for the regional accounts—GDP by
state and so forth. As discussed above, a large multinational company that con-
ducts R&D in the United States may transfer ownership of that R&D asset or that
knowledge asset to a low-tax country. Microsoft, for example, has a large affiliate
in Ireland, a low-tax country, that collects royalties from most of Europe. In this
case, should the ownership be recorded where it was produced or in the country
where it is legally owned? Or, since these are large multinational companies with
subsidiaries throughout the world, should ownership be allocated among all of the
countries where the asset is used? Similar issues arise in allocating R&D output
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in industries that have establishments in many states. Each option—other than
the legal ownership—is likely to involve some imputations.

Another option might be to allocate all of the ownership to one country and
then to impute rentals. Some countries do charge their subsidiaries for R&D,
but BEA researchers have found that, in most cases, those charges are not for
use of existing R&D knowledge assets, but rather for ongoing R&D work—an
overhead expense charge—which is less relevant. So internal company charges,
which are not uniformly applied by companies at any rate, still probably are not
conceptually what would be most appropriate to use when the goal is to measure
a royalty for use of R&D within a company. These are a few of the issues that
need to be resolved for this public good aspect of R&D assets, even within a
single company.

Progress to Date on the R&D Account

Moulton provided some details of what progress BEA has made in the devel-
opment of its satellite account. The starting point in the evolution of this work has
been the NSF surveys, a valuable resource that provides over 50 years of consis-
tent industry-level time series data on R&D expenditures. The focus of the data,
which include such items as costs for employees, materials, and depreciation, is
on physical and life sciences and engineering—scientific R&D.

Construction of the R&D accounts entailed the following steps: current
dollar investment is estimated as the sum of input costs, which is the best dollar
value available for now. Current dollar investment figures are then deflated (using
an output price index constructed for 13 R&D intensive industries, described
above) to produce measures of real investment. Using a perpetual inventory
model, capital stock measures are created, calculated as cumulative R&D invest-
ment less R&D depreciation.? For government and nonprofit institutions, R&D
includes a net return measure. On that basis, the experimental measure of GDP
gets recalculated.

Moulton next presented summary results from the 2007 R&D account. As
described above, scientific R&D has historically accounted for around 5 percent
of growth in real GDP, although that figure has increased during the 10-year
period of coverage beginning in 1995. In comparison, business gross fixed capital
formation in commercial and all other types of buildings accounted for just over
2 percent of real GDP growth. The magnitude of the R&D numbers, as a portion
of total real GDP growth, is comparable to those associated with major categories
of tangible investment. In the satellite account, the contribution of R&D to GDP
growth is almost as large as the measured contribution of computers. Figure 5-2
shows (in billions of current dollars) the addition to GDP attributable to changing

3Depreciation rates are based on average estimates from the literature ranging from 11 percent for
chemical manufacturing to 18 percent for transportation equipment and manufacturing.
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the treatment of R&D in the accounts to investment. Although, in the new treat-
ment, business investment in R&D directly adds to GDP, the impact of govern-
ment and nonprofit R&D is indirect as these expenditures are already included in
GDP. The indirect effects derive from the creation of a stock of R&D capital for
these sectors, which affects associated estimates for consumption of fixed capital
and net returns. The medium-shaded area in the figure represents business R&D;
the light shaded area is government R&D investment; and the thin dark-shaded
area between the two is nonprofit R&D.

Over time, shifts have occurred in terms of where R&D activity is taking
place. In 1987, pharmaceuticals accounted for 8 percent of business R&D spend-
ing; by 2004, they had grown to 20 percent. Aerospace was one of the four larg-
est categories in 1987, but, by 2004, it had dropped out of the top five and been
replaced by software publishing. R&D spending in the semiconductor and motor
vehicle industries was large in both periods.

Table 5-3 shows how changes in the patterns of R&D spending influenced
the output of particular industries. For some, such as pharmaceuticals, comput-

TABLE 5-3 Industry Impacts of R&D Spending: Average Percent Change
in the Level of Value Added, 1987-2004

Pharmaceutical and 38.4 Motor vehicles, bodies, trailers, and 45.5
medicine mfg. parts mfg.
Chemicals minus 7.9 Aerospace product and parts mfg. 14.3

pharmaceutical and
medicine mfg.

Computer and 29.8 Other transportation equipment mfg. 4.1
peripheral equipment

mfg.

Communications 22.1 Software publishers 14.2

equipment mfg.

Semiconductor and 25.7 Computer systems design and 2.4
other electronic related services
component mfg.

Navigational, 12.2 Scientific R&D services 12.7
measuring, electro-

medical, and control

instruments mfg.

Other computer and 9.1 All other industries 0.7
electronic products mfg.

SOURCE: Workshop presentation by Brent Moulton. Reprinted with permission.
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ers, and communication and semiconductors, changes in spending had a dramatic
effect on the levels and growth of output. The data are extremely important for
putting together a picture of how the economy is evolving.

Next Steps for the R&D Account

Moulton concluded by listing some next steps for the BEA satellite R&D
accounting program. Both he and Landefeld noted that the top priority is to fin-
ish the work necessary to incorporate R&D in the national income and product
accounts (GDP). If this is to be done and if the data are to be used by the Federal
Reserve Board and others for policy making, then BEA will need consistent
benchmark estimates of R&D, reasonable extrapolators for quarterly estimates,
and capital stock estimates of R&D. BEA will also focus on further incorporation
of R&D to the international, industry, and regional accounts. Moulton cited the
need to build R&D into an input-output framework and to deal with problems in
regional and international aspects of R&D as investment. More timely indicators
need to be developed, so that they can be used for quarterly GDP estimates.

In terms of long-term expanded measures of intangibles, BEA will be work-
ing to produce a framework for a satellite account that includes social science
R&D, human capital, business models, and firm-specific R&D. Landefeld stated
that, by the end of 2009, the agency will have produced a blueprint for this
broader intangibles project (Aizcorbe et al., 2009).

In expanding the measures of intangibles for an innovation account, several
candidates exist. For R&D, BEA will examine product and process innovation,
receipts (royalties and license fees), as well as expenditures, associated capital invest-
ment expenditures, and, someday, valuation of intellectual property. Moving beyond
scientific R&D, next steps include expanding the sample frame and adding explicit
subcategories for (1) industrial product and process design and development and
(2) artistic and entertainment product and process design and development. Dur-
ing the discussion, Corrado encouraged Moulton and BEA to include the financial
services sector as an area for future investigation, along with industrial design and
entertainment. BEA could also expand human capital measures to capture employer
spending on employee training and development. These areas, according to Moulton,
represent some of the more feasible and productive next steps for the agency’s work
on innovation.

5.3. R&D AND RELATED DATA COLLECTIONS OF THE
NATIONAL SCIENCE FOUNDATION

John Jankowski spoke about the work of the NSF Research and Development
Statistics Program on improving measurement of R&D activities in the economy.
The Division of Science Resources Statistics (SRS) fulfills the legislative man-
date of the National Science Foundation Act to “provide a central clearinghouse
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for the collection, interpretation, and analysis of data on scientific and engineer-
ing resources, and to provide a source of information for policy formulation by
other agencies of the Federal Government.”

With such a broad mandate, SRS is involved in a range of activities to
enhance the comparability, scope, and availability of R&D and related data.
Among these are

* redesigning the industry R&D survey;

* redesigning the academic R&D survey;

* improving two surveys of federal government funding of R&D (a panel
of the Committee on National Statistics was convened to explore issues
and new approaches for survey improvement);

e continuing a new state government agency R&D survey, for which data
collections were conducted for 2006 and 2007 and will be conducted
periodically in the future;

* expanding the research facilities survey of academic and biomedical
facilities to include, among other things, expanded data collection on
cyberinfrastructure;

* developing a nonprofit R&D survey, which is in the very early planning
stage;

* exploring innovation data collection possibilities from very small firms
(1-4 employees);

* continuing work on the R&D satellite account—the joint work with BEA
discussed by Landefeld;

* linking NSF’s business R&D data with BEA data on foreign direct invest-
ment; this will include U.S. firms’ international R&D activities and for-
eign firms’ R&D activity in the United States by state and industry; and

* planning to add R&D and innovation-related questions to other surveys,
such as the Kauffman Firm Survey (third follow-up) and the Census
Company Organization Survey.

Jankowski focused his comments on initiatives that the agency has taken in
terms of collecting information on R&D, particularly the redesign of its industry
and academic R&D surveys. The rationale for why the surveys need to be rede-
signed can be established by observing the changes that have taken place in the
business R&D context over time. During the 1950s, government was the largest
source of R&D expenditures, and it was domestically focused; business is now
the largest spender, and the context is global. A half-century ago, business was the
largest performer of basic research; now the largest performer is academia. And,
as emphasized throughout the day, the past 50 years have seen the transforma-
tion from a manufacturing economy populated with large companies dominating
R&D to an economy driven by a service sector in which large companies are not
as dominant in the R&D picture.
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Although perhaps not quite as pronounced as these trends, a number of
changes have taken place among the academic enterprises conducting R&D. The
federal government has always provided the bulk of funding to universities for
R&D, although the relative share has declined, and the amount of cost sharing
that the universities provide has grown substantially. Collaboration has grown
with universities along with the extent of multidisciplinary and interdisciplinary
research. In addition, interest has grown in the commercialization of academic
R&D.,* at times controversially, as when pharmaceutical companies farm out
drug development to academic researchers who also have a financial stake in the
outcome.

The Survey Redesign Process

Jankowski stepped through what NSF does when it embarks on a survey
redesign. Perhaps most importantly, the agency seeks extensive input from the
data user community that establishes a prioritization of activities. Expert panels—
which typically include such people as vice presidents or heads of research for
major universities or corporations—are convened and data user workshops are
held. The process may involve surveys of record-keeping activities, cognitive
interviews, and a number of other activities to understand what the available data
mean and what gaps need to be filled. SRS also collaborates with other govern-
ment agencies, such as BEA, to identify what can be done to provide data that
will be helpful in the execution of their missions. Once data needs have been
identified, SRS then focuses intense efforts on identifying data sources and estab-
lishing data availability. If data are not available, work then begins to establish
what might be reasonable proxies for some of the variables of interest.

The first survey described by Jankowski is the industry R&D survey, an
annual collection of industrial (manufacturing and services) R&D expenditure
data that has been conducted since 1953. Data collection and tabulation have
been carried out by the Census Bureau since 1957. The survey, conducted with a
pledge of confidentiality, includes all for-profit R&D-performing companies with
five or more employees, which are surveyed at the company level (as opposed
to the establishment level). The annual sample includes approximately 32,000
firms. The overall unit response rate (in 2006) was 77.5 percent; the top 500 R&D
performers responded at an 89.2 percent rate. Two different forms are used—a
standard length typically used for the known R&D performers and a short ver-
sion for smaller companies with unknown R&D status. The survey includes five

4Legislative actions have encouraged some of this. The Bayh-Dole Act of 1980, for example,
enabled universities and small businesses to patent discoveries created by research sponsored by
government funding (mainly the National Institutes of Health) and then to grant exclusive licenses to
drug companies. Prior to this legislation, although individual agencies still had a variety of agreements
with universities, taxpayer-financed discoveries were in the public domain and therefore available to
anyone who wanted to use them.
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mandatory response fields: total and federal R&D, sales, employment, and R&D
by state. All items are mandatory in economic census years.

Data are collected through extensive company contacts who provide informa-
tion about what data companies have and how they get the data. Record-keeping
and environmental scanning interviews are conducted to find out what informa-
tion companies track in their records. NSF has conducted 5 rounds of cognitive
interviews with more than 100 individual companies. Interviews are done with
accountants for financial sections of the questionnaire, human resources repre-
sentatives for the employment section, R&D managers for technical aspects of
the activities, and legal experts for intellectual property and technology transfer
information.

Jankowski cited several lessons that have been learned from interacting with
companies during the R&D surveys. Perhaps most obviously, not all of the data
that policy makers and researchers may want are knowable. And, for what does
exist, different types of data are stored in different parts of the company, and no
single person typically has direct access to all of the data. This means that getting
the survey to the correct, most informed respondents in the company for specific
topics is crucial to the task of obtaining the right data. In addition, questionnaire
development requires contact with a variety of companies and the input from a
variety of subject matter experts.

The structure of the business R&D survey reflects this learning process.
Because the survey content covers a range of topical areas and requires data
from multiple parts of the company, NSF/SRS has structured it into the following
separate sections:

* financial measures of R&D activities (R&D expense in accounting
terms),

* financial measures of R&D funded by others (not classified as R&D in
accounting definitions but is R&D performance),

e nature and technical aspects of R&D,

* R&D employment data, and

 intellectual property and technology transfer.

Content of the New Business R&D Survey

Jankowski stepped through a description of the content of the new version
of the business R&D survey, which will be sent out to about 40,000 businesses.
A new set of initial check-off questions will be included that are geared toward
gaining a sense of the role of innovative activities at the firm. These will ask about
any introduction of new or significantly improved products (good and services)
or of new or significantly improved processes over the past couple of years and
about any patent and intellectual property licensing activity. Firms not engaged
in R&D or funding R&D will be able to set aside the rest of the questionnaire;
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this in itself will generate some useful information about the patterns and extent
of innovative activities. The heart of the questionnaire will collect information
on the financial measures of the R&D activities. Many of the components of the
upcoming survey, which are listed in Box 5-1, are new or expanded.

One question that arose several times during the workshop is the extent
to which the statistical system and the R&D survey specifically would pick
up expenditures on design innovation, such as Apple’s investment in the iPod.
Jankowski reported that NSF’s expert panel was asked about this. Although there
are some exceptions—perhaps financial services—the consensus was that design
expenditures largely should be in the R&D totals reported on the survey. That
said, he emphasized that the question needs detailed investigation and that, for a
specific example such as the iPod, there would need to be much more granular-
ity about what exactly is being included in various categories. He also noted that
some firms may report R&D and design activities separately in their filings to the
Federal Communications Commission, but that is not necessarily the way it will
be reported on their R&D survey. In some cases, there seems to be considerable
expansion of what is being counted as R&D in the annual reports beyond the more
narrow definitions of R&D as defined by the Financial Accounting Standards
Board (FASB) and definitions used in the NSF/Census Bureau survey.

Participants commented about categories of innovation that could be can-
didates for further investigation. The point was made that most R&D is in fact
design and development. If one were to ask engineers and the people in corpora-
tions who manage them what they do, they would be likely to respond that they
conceptualize and design first at very general levels and then at increasingly
detailed levels. The real question about something like the iPod is where does
design become product styling, as it used to be called. Whatever the industrial
design or the styling is, it will typically only account for a fraction of the expen-
diture involved in bringing a product to market. One participant pointed out that,
for the iPod example, another element of innovation is the business model itself.
The entire retail distribution industry of music—and now, more broadly, video
and other types of entertainment—has changed. In some cases, it is not just a
product innovation that may be important to track and measure, but also a much
broader series of innovations that change the flow of economic revenues through
the course of a number of different industries.

Jankowski and Landefeld agreed that, because these are significant compo-
nents of innovation, it is important that NSF continue to enlist expert panels from
industry to move forward with the collection of data. In fielding these questions,
Jankowski reminded participants that R&D funding is not the same thing as inno-
vation funding and that business model innovation is, by design, not part of the
current survey. This is not to say, he continued, that it would not be valuable at
some point, but it is not part of the current effort. Similarly, the SRS team has not
talked to companies about looking at marketing or advertising. In fact, in order to
be consistent with what FASB includes, Jankowski reported that they would be
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BOX 5-1
Business R&D Survey Content

Financial Measures of R&D Activity
* Detail on domestic U.S. R&D and on worldwide R&D activity (NEW)
e Company R&D expense
* Includes social science R&D (NEW)
e ‘“Business segment” (i.e., below the company level) (NEW)
e U.S. state location and country location (NEW)
* Type of expense (wages, materials, etc.) (EXPANDED)
* Outsourced R&D by sector (universities, other companies, etc.)
e Detail on domestic U.S. and worldwide sales and revenue (NEW)
* Capital expenditures for R&D (buildings, software, equipment) (NEW)
* Projected R&D expense

Measures of Company R&D Activity Funded by Others

* Funds for global R&D activity as well as domestic U.S. activity (NEW)

* R&D funded by others

* ‘“Business segment’ (i.e., below the company level) (NEW)

* U.S. state location (NEW)

* Type of expense (wages, materials, etc.) (EXPANDED)

* Associated with single largest R&D project (NEW)

* R&D performed for others under grants, contracts, or other agreements
(NEW)

* Type of organization (other companies, federal government, state and local
governments, others)

* Foreign vs. domestic organization

* Cinical trials and the production and testing of prototypes

careful to encourage companies to ensure that they specifically exclude money
spent on market research.

Business R&D Survey Timeline

At the time of the workshop, NSF/SRS had fully developed the survey ques-
tionnaire using the interactive process described above and submitted the package
to the Office of Management and Budget (OMB) for approval. Final cognitive
testing took place in summer 2008. The plan was to launch the full-scale pilot
of the redesigned survey in January 2009 and to send it to 40,000 companies, to
collect data for 2008. Following the guidance of their industry panel and that of
OMB, respondents receive a guarantee of confidentiality, and the survey is man-
datory. During calendar year 2009, NSF/SRS will evaluate survey operations and
analyze the pilot data that are returned so that, by January 2010, the questionnaire
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Measures Related to R&D Management and Strategy

e Share of R&D
¢ Devoted to new business areas for the company (NEW)
¢ Involving science or technology new to the company (NEW)
* Science or technology that is new to the market (NEW)
e Spent on research versus development
* Devoted to specific application areas (health, defense, energy, etc.)

(NEW)

¢ Devoted to specific technology areas (EXPANDED)

¢ Counts of R&D projects (NEW)

e Number active and number started

e Number moved from R&D into production or marketing

¢ R&D partnerships (EXPANDED)

e Sector (universities, companies, government)

¢ Type of organization (customer, vendor, competitor)

Measures Related to R&D Employment
e U.S. R&D headcount and worldwide R&D headcount (NEW)
¢ Occupation (scientists, engineers, technicians, support) (NEW)
e Gender and level of education (NEW)
e U.S. R&D employees working under a visa (H-1B, L-1, etc.) (NEW)
¢ R&D full-time-equivalent counts

Measures Related to Intellectual Property and Technology Transfer (NEW)
* Patent data (counts, external sources, foreign filings) (NEW)
* Licensing to outside parties (NEW)
¢ Importance of types of intellectual property protection (NEW)
¢ Participation in specific technology transfer activities (NEW)
e Importance of types of intellectual property protection (NEW)

can be revised in advance of the official survey to collect 2009 data. By December
2010, the Census Bureau plans to deliver the 2009 survey data to NSF, in time for
production of the Science and Engineering Indicators: 2012.

Jankowski reported that future plans call for possibly adding new/rotating
modules to the survey—for example, for other innovation categories and for key
industries and industry segments, such as financial services and pharmaceuticals.
In addition, they may develop a pilot survey of firms with 1-4 employees to iden-
tify innovative activities. And the survey content, methodology, and processing
will be continuously reviewed and updated.

NSF Academic R&D Survey

Jankowski provided a brief overview of the agency’s academic survey. The
survey is a census of all universities and colleges in the United States that con-
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duct at least $150,000 of R&D annually; since this is a small threshold level, it
includes essentially all R&D-performing universities (about 680 institutions).
The survey has been conducted annually since 1972; the web-based version is
now used by 99 percent of respondents. It is a voluntary survey, but response
rates are regularly in the 95-98 percent range. The survey requests information
on expenditures for all separately budgeted R&D performed at the institution
during the previous fiscal year. Data are published at the micro (institution) level,
which allows for peer comparisons (something that cannot now be done with the
industry survey). R&D expenditures are recorded in the following categories:

» source of funds (federal, state/local, industry, institution, other);

* character of work (what percentage is basic research?);

 field of science and engineering (S&E);

e federal agency sponsor and S&E field;

e amount expended on research equipment, by S&E field;

e amount passed through to subrecipients or received as a subrecipient;
and

* non-S&E field.

Recently, NSF brought together data users for a survey redesign workshop.
Expert panels were convened to discuss what should be collected and what is
possible to collect. The top data needs identified were to expand coverage to
academic technology transfer activities, academic and industry collaboration,
and interdisciplinary or multidisciplinary research. The panels recommended the
following:

* including non-S&E R&D in the totals for institution rankings,
* collecting data separately for medical schools,

* capturing all sources of funding by field, and

* collecting data on interdisciplinary R&D and emerging fields.

Furthermore, the panels recommended collecting (if feasible) data on foreign
sources of funding, R&D collaboration, proposals and awards, technology trans-
fer activities, and R&D personnel.

As with the business survey, NSF has efforts under way to improve the
academic survey by way of redesign. Based on findings from 15 institutional
visits, SRS has found a demand to expand the number of funding categories in
the questionnaire; for example, nonprofits as a source would be added. Clinical
trials in R&D, which are currently excluded, will be added. And information
on all sources of funding (including foreign)—not just total and federal—will
be requested for all fields. A major objective is to be able to determine how
much industry funding is for specific fields, such as engineering or biomedical
research.

Copyright © National Academy of Sciences. All rights reserved.



Intangible Assets: Measuring and Enhancing Their Contribution to Corporate Value and Economic Growth: Summary of ¢

INTANGIBLES AND GOVERNMENT MEASUREMENT 81

Jankowski also noted that fields of coverage need to be updated and a ques-
tion on interdisciplinary research added. He was not overly optimistic about
that happening soon. The survey also requests some minimal information about
R&D faculty and other personnel, as well as R&D proposal submissions. Find-
ings from the institutional visits also revealed a demand to add a small module
on technology transfer activities, and information on total R&D expenditures by
cost categories (salaries, indirect costs, equipment, supplies, etc.) to address some
BEA data needs. At the time of the workshop, NSF was in the fairly early stages
of putting the new questionnaire together. The goal is to go through the stages of
development, similar to those for the business survey, to pilot the survey with 40
institutions in the fall of fiscal year 2009, and to be able to launch the redesigned
survey by fall 2010 to collect fiscal year 2010 data.

5.4. ADVISORY COMMITTEE ON MEASURING
INNOVATION IN THE 21ST CENTURY

Cynthia Glassman spoke about a focused government effort directly relevant
to the workshop topic: a major initiative to develop a comprehensive set of mea-
sures of innovation in the economy by the secretary of commerce’s Advisory
Committee on Measuring Innovation in the 21st Century.>

The advisory committee was established in September 2006 in response to
Secretary Carlos Gutierrez’s concern that measures of innovation for the economy
were inadequate. Consisting of 10 chief executive officers (CEOs) and busi-
ness representatives and 5 academics, “it was meant to be practical rather than
theoretical” Carl Schramm from the Kauffman Foundation served as chair.® The
advisory committee’s charter stated that it would advise the secretary on new or
improved metrics to improve understanding of how innovation occurs in different
sectors of the economy, how it is diffused across the economy, and how it impacts
economic growth and productivity. Glassman noted that the initiative was never
intended to establish a magic number—for example, that “innovation was X this
year, and Y the next year.” It would be great if that were possible, she added, and
maybe some day it will be, “but we are not there yet.”

First, Glassman described the committee process, which influenced the
manner in which its recommendations were developed: Prior to the first meet-
ing, Glassman and her staff met with committee members individually to

SThe final report of that committee can be read at http://www.innovationmetrics.gov/.

6Business members were Steve Ballmer, Microsoft Corporation; David L. Bernd, Sentara Health-
care; James Blanchard, Synovus Financial Corp.; George Buckley, 3M; Art Collins, Medtronic;
Michael Eskew, UPS; Luther Hodges, Jr., Phoenix Associates, Inc.; John Menzer, Walmart; and
Samuel J. Palmisano, IBM Corporation. Academic members were Ashish Arora, Carnegie Mellon
University; Rajesh Chandy, University of Minnesota; Kathleen B. Cooper, Tower Center for Political
Studies, Southern Methodist University; Dale W. Jorgenson, Harvard University; and Donald Siegel,
University of California at Riverside.
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understand how, in their view, innovation occurs and their ideas for measuring
it. CEOs reported that the culture within organizations and their willingness to
accept failure and to take risk were very important to how innovation happens
in their companies. Drivers of innovation, as well as regulatory impediments
to it, were discussed. Glassman noted that the interviews did not produce
much information about how the companies measure innovation. There was no
consistent measurement methodology across firms, although some consistent
themes emerged.

One theme was that companies tended to assess their innovation, at least to
some extent, based on some concept of market share. If they were growing, and
if the industry whose market they were in was growing, that was viewed as an
indicator that efforts to innovate had been successful; again, there was no spe-
cific measurement of that, only a basic concept. Another theme that was voiced
sounded something like a “vitality index.” It was called different things by dif-
ferent respondents but, basically, it is the percentage of growth, revenues, sales,
or whatever was relevant to the firm, attributable to new innovative activities over
the past three to five years. The committee’s definition of innovation referred not
only to products, but also to services, organizational structure, marketing, and
processes—whatever it was that companies did that was new and different and
that resulted in an increase in performance, however defined. The fact that no con-
crete or systematic measure of innovation was uncovered made the committee’s
task all the more challenging.

Glassman reported that the committee’s first meeting, held in February 2007,
involved discussions of data gaps and potential recommendations, building on
what had been gleaned from the pre-meeting conversations. The committee then
requested public comments on its charge and more generally on ideas germane to
the measurement of innovation, which resulted in submissions by 34 individuals
and organizations (see the above cited website). The first meeting was followed
by another round of phone calls with individual committee members to discuss
what had been learned during the meeting and from the public comments and to
identify potential key issues that the recommendations might ultimately address.
A second public meeting was held in September 2007. The final report was
drafted and circulated and then made public on January 18, 2008.

In laying out key themes and guiding principles for measuring innovation,
the committee recommended that measures be practical and relevant and that
input required for their construction should impose a minimal burden on institu-
tions and businesses. It also became evident that not all the measures could be
quantitative and that there were some qualitative issues that justified some atten-
tion and were relevant.

Three sets of recommendations emerged—one for government, one for the
private sector, and one for researchers. The recommendations for the government
occupied the largest portion of the report. The first was to create a formal frame-
work for identifying and measuring innovation in the national economy. This
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included developing annual industry-level measures of total factor productivity
by restructuring the national income and product accounts.

In addition, it was recommended that a supplemental innovation account be
created for the national income and product accounts to expand the categories
of innovation-related inputs. The purpose here was to broaden some of what
BEA was already doing—specifically, the agency’s satellite R&D account—to
include other aspects of innovation. Other recommendations specified the need
to improve service-sector data, increase survey coverage, and improve measure-
ment of intangibles, particularly intellectual property, by building on the work
that has been led by NSF. Other recommendations for the government were to
better leverage existing data and linkages, including synchronization among the
statistical agencies. Glassman noted that most data synchronization efforts will
require legislation beyond that specified in the Confidential Information Protec-
tion and Statistical Efficiency Act of 2002.7

The committee also recommended increasing access to data to facilitate
more robust cutting-edge research, including fostering the work of data tagging.
Data tagging, something that the Securities and Exchange Commission (SEC)
has been promoting, involves the use of extensible business reporting language
(XBRL), a standards-based system that allows software vendors, programmers,
and others developers to enhance the creation, exchange, and comparison of busi-
ness reporting information. XBRL improves the ability of the SEC and others to
use data that companies file in a way that enables better analysis and research
across companies and over time than can be done with the current flat files that
the reports now come in. The SEC is pushing this idea, and some companies,
including Microsoft, are already reporting in XBRL (as recommended in National
Research Council, 2007).

The committee also suggested that work continue toward development of a
national innovation index, although the group thought that it was premature to
do this now. The committee also supported funding to implement its recommen-
dations. Responding to a question during discussion, Glassman noted that the
committee examined existing innovation indicators, such as those that have been
used by the Organisation for Economic Co-operation and Development, Eurostat,
and Canada, in trying to work toward international comparability. In fact, the
committee explicitly recommended that work continue to develop consistent, if
not identical, measures as other countries.

Moving beyond government, the committee issued guidance on how busi-
nesses could help with innovation measurement. The guidance involved essen-
tially two recommendations: one is to create firm and industry-level measures of
innovation and develop best practices for innovation management and accounting.
An important contribution of the committee was to raise the consciousness of the

7See National Research Council (2006, 2007) for detailed discussions of the Confidential Informa-
tion Protection and Statistical Efficiency Act of 2002, and of ways in which it could be expanded to
improve business statistics through data sharing and greater agency program coordination.
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community of stakeholders about the importance of measuring innovation. Much
work has been done on a variety of aspects of measuring intellectual property,
valuing patents, rethinking the financial reports, and a whole range of issues, to
which the committee called attention, raising awareness of the importance of
innovation itself and the need to measure it. The other recommendation for busi-
nesses is that they participate in research activities themselves and make innova-
tion information available to outside researchers.

On the research front, the committee recommended further work aimed
at identifying and assessing innovation outcome measures. Thus far, measures
of innovation have emphasized R&D, patents, intellectual property, and other
inputs—all very important—but the committee recommended going further to
focus on innovation output and how that affects the economy. The committee
also recommended that researchers work to identify gaps in innovation data and
how they might be filled, analyzing relationships between innovation activities
and collaboration, innovation performance, and firm performance.

One of the concepts that was raised by both the academic and business
members of the committee, as well as in the public comments, is the importance
of collaboration—within the firm, between innovators and the producers, among
firms, and between companies and the government and companies and research-
ers globally. Collaboration, though very difficult to measure, seems to be impor-
tant, in the view of many.

Glassman reported that, upon publication of the final report, the secretary of
commerce asked BEA to work with BLS to provide a comprehensive accounting
of the effect of high-tech goods and services on growth and productivity. BEA
plans to unveil a design for a supplemental innovation account this year and is
working with NSF to expand and collect R&D information on innovation-related
inputs.
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the measurement topic to government policy issues. Among the questions

considered were as follows: What are the size and composition of the public
investment in intangibles? How can government encourage company creation of
intangibles? And what should be the government’s role in creating or supporting
more robust markets in intangibles? To these, moderator Michael Mandel (Busi-
ness Week) added one more question that relates to the previous session: If people
knew more about intangibles, if they were measured differently, would policy
makers be making different decisions? We now turn to these questions, beginning
with an overview of several international developments.

In the workshop’s final session presenters were asked to shift the focus from

6.1. INTANGIBLES AND INTELLECTUAL CAPITAL FROM
A COMMUNITY PERSPECTIVE

Ahmed Bounfour provided information that is the basis of an ongoing World
Bank Conference on Intellectual Capital for Communities. His coauthor for the
presentation was Jean-Eric Aubert of the World Bank. Bounfour’s presentation
highlighted several points or developments:

* Why the conference, held annually since 2005, embodies an important
concept.

e The nature of intellectual capital management activities occurring else-
where in the world—in Europe, Asia, South America, the Middle East,
and North Africa.

85
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¢ The idea behind the network created in 2006, which is called the New
Club of Paris, to deal with the debt of emerging countries.

* How a network of people who are interested in knowledge and intellectual
capital on a global scale can be created.

* To outline some common issues across the international landscape.

In addressing the question, “Why communities and intangibles now?”
Bounfour discussed how communities are affected by the transformation of eco-
nomic systems, particularly by the increase in networking and outsourcing. From
his perspective, there is a close link between the dynamic changes occurring in
the knowledge economy and the way people live. Large vertical corporations are
less relevant, as many people are now working outside large enterprises, where
they attempt to find a space for recognition. The conference on intellectual capital
for communities deals with various natural communities—nations, regions, resi-
dent cities—and new forms of organizing in the knowledge economy. Aspects
of intangibles and intellectual capital provide levers for reviving communities’
policies and strategies. Bounfour provided responses to the question: What makes
people really want to invest in the intellectual capital of a nation or a city, and
what makes a community different from companies?

The European Perspective

Bounfour first summarized reports from the European countries participating
in the World Conference on Intellectual Capital for Communities. The Nordic
countries, particularly Denmark, have done extensive work on intangibles, espe-
cially from what they call the “narrative perspective,” which is oriented less
toward the financial aspect of the market and more toward the qualitative. This
approach involves at least 200 companies reporting internally, in a narrative
fashion, on knowledge as an asset.

Bounfour also cited Austria as an interesting case. It was the first country to
enact guidelines—the 2001 Law on Universities and Research Centres—asking
entities to report on intangibles. The law provides guidelines for reporting on
inputs, processes, outputs, and outcomes associated with activities related to
intellectual capital and intangibles. Companies may be asked, “How much
money do you receive from the government, how is it spent, what publications
have been produced, etc.?” In this way, it is similar to what Baruch Lev was
asking for with the template idea. There is also a Supreme Court of Audit that
produces a report on intangibles. It involves a project called Knowledge Politics,
which takes account of knowledge in cities by asking: What does intellectual
capital mean for citizens? What does intellectual capital mean to policy mak-
ers? It is an issue not only for statisticians, but also for people, communities,
and cities. Germany is similarly focused, not on the big corporations, but what
it views as the core of the socioeconomic system in Germany—medium-sized
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enterprises. In its transformation of the economy, Germany would like to focus
on small and medium-sized enterprises and to revive its intellectual capital and
to focus on regional aspects.

In France, a report for the Organisation for Economic Co-operation and
Development (OECD) was one of the first to publicly report measures of intangi-
ble investment (Kaplan, 1987). More recently, the Levy-Jouyet report was issued
in December 2006. Morris Levy is the chief executive officer (CEO) of one of the
largest public relations firms in France, and Jean-Pierre Jouyet is the secretary of
foreign affairs for France. The report, which was well publicized in the media,
concludes that, if growth in intangibles is emphasized, then there will be an addi-
tional 1 percent measured growth of gross domestic product (GDP). Bounfour
noted that, although the report does not carefully document this projection, the
idea has had a big impact orienting research and development (R&D) expendi-
tures toward small- and medium-sized enterprises (SMEs). Another outcome of
the report was a call for the creation of an agency called APIE, the Agency for
Public Intangibles of France. This agency, which began its work last year, is now
charged with creating value from public-sector assets. In France, the public sector
is central to the life of citizens, and the aim is to change the mind set of people
about it and also to generate revenues.

One concrete outcome from the Levy-Jouyet report is the Louvre Abu Dhabi
Agreement. The Louvre Museum is one of the landmark cultural institutions
in the world, with more than 8 million visitors annually, a large percentage of
whom are foreigners. The question posed was “How should the country brand
the Louvre? Should the brand be licensed? And, if yes, what is the price?” A
very large national debate ensued. It was not only a technical debate, but also one
about culture. At the beginning, nobody knew how much money they should ask
from Abu Dhabi for the licensing agreement; the outcome was a 30-year partner-
ship with the United Arab Emirates valued at €1 billion to be paid to the Louvre
and to other museums in France. This included a brand licensing contract of €400
million (the new museum will be called the Louvre Abu Dhabi); art loans with
other French museums, €195 million; exhibitions, €190 million; sponsorship,
€25 million; and specialized services and management advice to help building
the new museum, €160 million (Anfruns, 2008).

The underlying notion of something like the Louvre Abu Dhabi Agreement is
that the public sector owns intangible assets that should be valued. There are few
precedents for reporting on and measuring these assets, or for protecting them if
needed. To deal with these issues, France’s leading business association (which
includes CEOs of companies in France) has created working groups to advance
reporting on intangibles in service activities. Subgroups have been created to
deal with R&D, information technology (IT) and organizational processes, tax
issues, business models, and marketing and branding. The group will provide
recommendations to policy makers on the question of intangibles, performance,
and value creation.
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European institutions are also investing in intangible assets. The European
Investment Bank has historically invested mainly in tangibles—providing hard
facilities has been its core business. Now, it is moving toward intangibles as a
line of business, but it does not know exactly how to tackle it. Nonetheless, it
is investing €1 billion in these assets, with another €1 billion coming from the
European Investment Bank 2010 7th Framework Program. Bounfour noted that
research projects are underway throughout Eurpoe that aim to promote a better
understanding of the impact of intangibles on economic growth at national,
regional, and corporate levels; or that are designed to introduce standards
for the management of intellectual capital as a means of achieving business
success.

The Japanese Experience

Turning to activities in Asia, Bounfour expressed the view that Japan has
the most structured program for dealing with intangibles—particularly intellec-
tual asset—based management—with actions at the corporate, regional, and city
levels. One aim of the program, which is led by the Ministry of Economy Trade
and Industry, is to provide guidelines for intellectual property rights reporting,
then for intangible reporting at all corporate levels. The ministry now has roughly
30 companies reporting according to these guidelines. They are also creating
incentives for companies to recognize and use local intangibles (intellectual
assets), especially in agriculture, manufacturing, and tourism (the regional policy
is articulated in the Agglomeration Act of May 2007).

In addition, JASDAC, which is the equivalent of NASDAQ in the United
States, is developing software for SMEs to report on intangibles. It has created a
branch of the New Club of Paris in Tokyo, with 100 professionals meeting every
year to discuss how to report intangibles and their performance. Japan has also
created a process of benchmarking with Germany to take advantage of the idea
that they have similar industrial structures, moving toward an economy based on
information intellectual capital and intangibles.

Perspectives from Other Regions

Bounfour reported that a number of initiatives are under way in the Middle
East and North Africa. He stressed that one thing that characterizes many of these
countries is that they have very young populations, and one question is how best
to use their energy. Intellectual capital seems to be one way of leveraging this
energy and, in the region, there is lots of investment in creating new universities,
which should produce economic returns. Saudi Arabia has recently made huge
investments in higher education designed to accelerate the process of moving
toward a knowledge economy. Israel has produced a national report on intellec-
tual capital for several years now.
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In Latin America, Brazil’s BNDES Program, designed to achieve national
goals with regard to the intensity of knowledge investment, has reoriented finan-
cial resources toward it. BNDES is one of a number of large national banks in the
world interested in developing an agenda for intellectual assets and management.
The idea is to strategically change the way people invest in Brazil from manufac-
turing to intangibles and to creatively use people inside as well as outside Brazil.
BNDES is cooperating with the Federal University of Rio de Janeiro, and one
idea for its portfolio is to develop some metrics regarding intangibles that can be
used for investment decisions. The program looks at the question not purely from
a financial investment perspective, but from one focused on national interests.
Bounfour noted that one sector of particular interest for Brazil is biotechnology.
Mexico has also developed a specific program oriented toward knowledge city
building, mostly organized at the local level (e.g., the Monterrey international
knowledge city program).

Bounfour also raised the issue of brain drain or diaspora as a way of circu-
lating intellectual assets among nations. The Chinese and Indian diasporas are
examples. Bounfour suggested that the Indian government has a very structured
program for leveraging this hidden intellectual asset, which operates for them
in different parts of the world. Tracking diaspora is interesting from a statistical
point of view as well. Very little evidence exists about the level of intangible
assets being created by diasporas in the world, or even of the flow of knowl-
edge between specific countries, such as the United States and China or India.
Bounfour suggested that this kind of measurement could be an important point on
the agenda for the Conference on Intellectual Capital for Communities.

Bounfour next turned to the research and policy agenda for various nations
participating in the New Club of Paris. The central question posed at the first
meeting, which took place in the Parliament of Finland in November 2006, was:
What can Finland do in the future to leverage its intellectual capital? Finland has
one of the most innovative economic systems; what can be done to advance a
society that already works very well and has a large population of highly qualified
people? Also, what can the rest of the world learn about intellectual capital man-
agement and structure from Finland? The final report (Stahle, 2007), published
by Tekes, a scientific organization in Finland, shows that, for all the strengths
of its systems, weaknesses are still present. For example, Finland has difficulty
attracting talented foreigners. They have problem with brand recognition in the
country, in part because they mainly produce intermediate goods. So they have
to work along several levels, especially regarding the environment and the water
supply, to project the image of Finland to the rest of the world.

Bounfour’s group observes similar trends in such places as Morocco, a
country with a lot of creativity and history that can be used as the root for the
production of content. Although it is a different context, people understand intan-
gibles and intellectual property rights clearly, as well as marketing and branding.
The real problem is how to leverage the energy of countries and how to make
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this emotion creative. Figuring out how to use this energy to mobilize intangible
assets and advance economies at various levels, stated Bounfour, is the key chal-
lenge for his group.

To conclude, Bounfour drew some common policy issues from the diverse
settings with which the Conference on Intellectual Capital for Communities
deals. First are some demographic issues. Aging populations characterize some
parts of the world, like Europe, a fact that leads to emphasis of specific topics on
innovation and intangibles and demography and intangibles. An aging popula-
tion does not necessarily have the same energy or the same view of the world
as other countries; therefore, an older population may innovate in one manner,
whereas innovation and job creation in a comparatively young population may
follow a different path. Other issues on the agenda include improving measure-
ment of intangibles and developing simple standards for disclosing information;
the intellectual property rights issue; the interaction between global knowledge
and local knowledge (e.g., when a pharmaceutical company goes to an African
country and develops a brand or patent using some local knowledge); the quali-
tative dimension—how nations, regions, and cities position themselves in space
and time; tax issues; and ad hoc sectoral issues—documenting global perspec-
tives on issues ranging from knowledge on water, to knowledge on agriculture,
to knowledge on smart energy.

6.2. INTELLECTUAL ASSETS AND VALUE CREATION

Douglas Lippoldt explained why developed countries are addressing intel-
lectual assets through the work of the OECD secretariat.! There are a number
of reasons: first, there is growing recognition that intellectual assets are central
to value creation, economic growth, competitiveness, and a modern economy.
Also, as was noted by nearly all of the workshop’s presenters, there are continued
shortfalls in measurement and understanding of these processes, which ultimately
hamper decision making. There is also an interest at OECD in exploring the
relationship between intellectual assets and innovation, on both the input and the
output sides. Software, for example, is an innovative sector in its own right, but
it also interacts critically to create innovation in other sectors. Another reason for
the keen interest in intellectual assets in the OECD is that the organization is pre-
paring to launch a multiyear initiative called the innovation strategy. The idea of
the initiative is to go beyond the traditional OECD sector by sector consideration
of the economy and to look at it from a perspective that recognizes connectivity
between sectors. A working group will investigate cross-cutting pillars, such as
the interaction between globalization and innovation, and will look at new issues

'He provided the disclaimer that his views expressed do not necessarily reflect those of the OECD,
a point worth underscoring because his work, which involves policy conclusions, is still in process.
For a summary of the recent OECD work on intellectual assets and value creation, go to http://www.
oecd.org/sti/ipr/iavc.
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for the OECD, such as entrepreneurship and innovation from the perspective of
businesses cultures. Questions about what drives innovation and what are the pos-
sibilities to leverage intangible assets for acceleration of development in leading
businesses will also be addressed.

At this point, the OECD group is taking stock of what is known and assessing
measurement gaps. A particular strength of OECD is international comparisons.
OECD will continue to look at aggregate data (as in Figure 6-1) on intangibles,
but it will also be getting more into measurement of the underlying components.
Lippoldt stated that this will be an area of continued interest to be developed
more fully.

Much of Lippoldt’s presentation focused on a recent interim OECD synthesis
report, Intellectual Assets and Value Creation (Bismuth, 2006), which takes stock
of current work by the organization on macroeconomic, regional, and firm-level
issues. At the macro level, the report reflects the concern in member countries
about the importance of having a system of national accounts that corresponds to
the real economy. It recognizes that, although there has been progress in includ-
ing certain types of software and R&D investment, estimation and tracking of

Finland, 2005

Japan, 2000-2002

Netherlands, 2004

UK, 2004

USA, 1998-2000

(% GDP)

FIGURE 6-1 Total investment in intangibles.

NOTE: Data derived from Corrado et al. (2005, 2006), Marrano and Haskel (2006), Fukao
et al. (2007), van Rooijen-Horsten et al. (2008), and Jalva et al. (2007).

SOURCE: Workshop presentation by Douglas Lippoldt. Reprinted with permission.
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intangible assets are incomplete. Lippoldt noted that, in light of the conceptual
challenges, it is understood that an incremental approach to system revisions
will be required. The 1993 revisions are just recently being implemented; never-
theless, Lippoldt predicted that OECD will remain engaged in following up on
improvements to this dimension of macroeconomic measurement.

Lippoldt reported that his directorate has been actively engaged in study-
ing the regional dimensions of innovation involving firm location and linkages.
Dominique Guellec has been building a regionalized patent database, which
reveals some interesting patterns. A preliminary assessment shows that highly
innovative or inventive regions tend to cluster together, and that this tendency has
increased over time. This may support the well-known idea that agglomeration
leads to decreased transport and communication costs, or perhaps provides oppor-
tunities for spillovers for tacit knowledge, which often depends on interpersonal
interaction. Another conclusion is that the most inventive regions tend to have
more multinational enterprises among their inventive firms. Firms boost link-
ages across regions, as evidenced by the fairly high frequency of cross-regional
co-invention within firms. Data for the names and addresses of inventors and the
patent documentation reveal that there is a lot of knowledge sharing and collabo-
ration across regions but within firms. This is in line with what one might expect
from multinational enterprises, given their ability to select, foster, and coordinate
research and development.

The regional variation in geographic patterns of patenting and inventiveness
underscores the importance of national innovation systems and framework condi-
tions, such as the competitive environment that might propel and motivate R&D.
It also points to such factors as the availability of skilled labor and public invest-
ment in research, infrastructure, and regional governance. Hot spots or clusters of
innovative activities include the West Coast and Northeast of the United States,
southern Germany, and Finland (Usai et al., 2008). Where an inventive region
exists, there is a comparatively high probability of seeing another next door.

Policy plays a role in shaping the factors that spur innovation, so develop-
ing a better understanding of these processes will be important to improving the
efficacy of policy. Although these associations do not imply causality, Lippoldt
noted that some of the environmental factors at work imply that a policy dimen-
sion should be considered. Lippoldt cited a quote from the OECD growth project
that took place a few years ago, which reads “something new is taking place in
the structure of OECD economies . . . and this transformation might account for
the high growth. . . . Policies that engage ICT, human capital, innovation and
entrepreneurship in the growth process, alongside fundamental policies to con-
trol inflation and instill competition while controlling public finances are likely
to bear the most fruit over the longer term” (February 2007 OECD Policy Brief,
“Creating Value from Intellectual Assets,” p. 7).

OECD researchers have developed a particular interest in intellectual assets
with respect to small- and medium-sized enterprises. These firms pose a unique
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challenge for government policy because they often use informal means to protect
their intellectual property, making it more difficult for them to enter technol-
ogy markets and to monetize intellectual property.? This is a potential area for
policy intervention in the form of extension services or administrative easing,
which might make it possible for these firms to engage more deeply. In France,
for example, there was discussion at the World Bank IC4 Conference of the
possibility of restructuring the patent fee schedule by taking into account the size
of business, with just this objective in mind.

Lippoldt turned next to the topic of corporate reporting and inadequate dis-
closure of intellectual assets. Examination by the OECD fiscal affairs department
has led to the conclusion that current practices are often backward-looking and
provide inadequate information about capacity to generate future revenue from
intellectual assets. However, some initiatives are afoot aimed to enhance narra-
tive reporting and promote disclosure by companies of material, qualitative, and
forward-looking information about value drivers, trends, risks, and uncertainties.
OECD has been informally engaged in the World Intellectual Capital Initiative,
which is working toward standardizing at least a high level taxonomy of terms in
an effort to move toward international comparability. Echoing a common theme
of the workshop, Lippoldt noted that OECD is quite firm about pursuing volun-
tary approaches here, hoping to inspire business by demonstrating that this can
be in their self-interest if properly structured.

The importance of corporate reporting was stressed throughout the work-
shop. Lippoldt, too, noted that disclosure can enable investors to better assess
future earnings and risks. This information can help improve transparency in
financial markets, which is associated with the possibility to allocate resources
efficiently. It also promotes management of assets and accountability; this open-
ness can potentially reduce the cost of capital. Here, as noted above, government
policy can promote identification and dissemination of best practices in voluntary
reporting. Baruch Lev and others called for templates and the idea of using peer
pressure to promote the usage of such templates. In Japan, 30 firms are engaged
in such a program.

Lippoldt concluded by identifying next steps to be undertaken at OECD and
providing general recommendations for governments. Member countries are push-
ing OECD to consider closely for further work particularly promising areas:

* Intellectual assets and new business models, including examination
of the influence of intellectual assets on the emergence of new business
models.

* Value creation and globalization, including exploration of the relation-
ship between intellectual assets and organizational change and how firms

20One method of monetizing intellectual property is to sell the entire firm, which is easier for smaller
companies than it is for larger ones.
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create value through boosting equity, but also decreasing cost or increas-
ing the value of output.

e Support for improved measurement approaches, for example, for defi-
nition of asset boundaries and determination of appropriate depreciation
rates and deflators.

Lippoldt reiterated the point made by other presenters that government policy
can be used to support better measurement. It can influence some of the drivers
of intellectual assets and value creation. Participants pointed out the importance
of human capital and public research investment and of a balanced intellectual
property rights system. In Lippoldt’s view, the government can promote improved
transparency, in terms of disclosure of intellectual assets “using a soft approach.”
The objective of government engagement is improved management of resources
in the economy and improved accountability to create the potential to evaluate
not only the business sector but also government policies. Lippoldt’s final remark
was that care is required and that government should be aggressively monitoring
the risk of failing to address barriers that are created by policy or of imposing
undue burdens on the economy.

6.3. U.S. POLICIES FOR FOSTERING INTANGIBLES

Kenan Jarboe outlined possible directions for U.S. policy, the end goal of
which should be, in his view, not only to measure intangible assets, but also to
improve management and utilization of them. Appropriate policy dealing with
intangibles must consider both the micro and macro economic implications.
Beyond initiatives to create, use, and invest in these assets, Jarboe pointed out that
intangibles are also integral to broader social policies. Intangibles are embedded
in health care issues and in many other social policies. Finally, there is the need
to better manage public assets, some of which are intangibles (along the lines of
the Louvre Abu Dhabi example).

By Jarboe’s admittedly rough estimation, in fiscal year 2006, the federal
government spent about $200 billion (outlays, not budgetary authority) investing
in intangibles—about 8 percent of the $2.5 trillion budget for the year, or about
20 percent of discretionary spending. As shown in Table 6-1, most of this spending
was in public R&D funding and in training and education. It is difficult to estimate
the education and training and federal R&D numbers as reported by the Office of
Management and Budget (OMB), because they get distorted by the fact that they
include both the civilian and military spending. Although the vast majority of the
total goes to education and R&D, there is a series of other valuable entities, such
as the statistical agencies and the weather service, that may have a large social
impact even though they do not involve large dollar-volume outlays.

Some of the data, such as those covering R&D and the funding for statisti-
cal agencies, are quite reliable, as they are generated by OMB. The $61 billion
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TABLE 6-1 Federal Investment in Intangibles, FY 2006 Outlays (rough
estimates) in Billions of Dollars

Information and Intellectual Property

R&D funding (does not include facilities and equipment) $122.4
Arts and humanities/museum funding (including Smithsonian) 1.0
Government information creation
Statistical agencies 2.2
Weather service 0.7
Library of Congress, CBO, GAO 1.0
PTO 1.6

Individual Human Capital (Know-How)
Education and training 61.0
Training of government personnel (military) 9.0

Social Capital (Alliances and Networks)

Organizational building and technical assistance

Community (HUD, EDA, HHS, USDA extension service) 0.5
Company (MEP, SBA) 0.5

Brands and Marketing (Reputation)

Export promotion 1.5
Product safety, food safety, drug safety (investments in product reputation) 3.0
TOTAL 204.4

NOTES: Does not include tax expenditures or value of landing slots, grazing rights, water rights,
mining rights, spectrum and broadcast licenses, etc.

CBO = Congressional Budget Office, EDA = Economic and Development Administration, GAO =
U.S. Government Accountability Office, HHS = U.S. Department of Health and Human Services,
HUD = U.S. Department of Housing and Urban Development, MEP = Manufacturing Extension
Partnership, PTO = Patent and Trademark Office, SBA = Small Business Administration, USDA =
U.S. Department of Agriculture.

SOURCE: Workshop presentation by Kenan Jarboe. Reprinted with permission.

figure for education and training is also a fairly hard number. The $9 billion
figure for government training includes the military only and would be higher if
the civilian agencies were included. The $3 billion spent for food and product
safety—discussed by Kossovsky—is about protecting citizens. Historically, part
of the reason these measures came about was to protect the brand reputation of
companies. All in all, investment in intangibles is a huge management issue that
the federal government must take on.

Jarboe sorted the policy areas into three overlapping categories: (1) those to
encourage understanding of intangibles, (2) those to encourage financial invest-
ment in intangibles, and (3) those to foster use of intangibles. Much of the first
category, in the context of increasing corporate disclosure of intangibles, was
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covered throughout the day. Bossio discussed the prospects for reinstating the
joint Financial Accounting Standards Boards (FASB) and International Account-
ing Standards Board (IASB) research project on expanded disclosure guidelines
for intangibles. Lev discussed the importance of clearly designating nonfinancial
measures for evaluating intangibles in the management discussion and analysis
portion of financial statements—his templates concept.

Another policy option is to create a safe harbor in financial statements for the
reporting of intangible assets. This, Jarboe argued, is something that the Securities
and Exchange Commission (SEC) could do very quickly. In fact, the American
Institute of Certified Public Accountants recently produced a report recommend-
ing that this should be done. The safe harbor idea allows respondents to feel that
they are not violating SEC regulations by disclosing this information. Jarboe
observed that the idea of a safe harbor has been around for at least 20 years for
intangibles.

Next, Jarboe raised the idea of modifying the Sarbanes-Oxley Act—also
known as the Public Company Accounting Reform and Investor Protection Act of
2002, passed in response to a number of major corporate accounting scandals—so
that a clear directive is created for assessing material intangible assets. One of
the issues that Malackowski raised is what happens the first time there is a law-
suit involving a corporate CEO facing criminal penalty for not disclosing the
company’s intangible assets because they were deemed material. An overnight
change in mind set would be likely. The problem right now with Sarbanes-Oxley
is that it is not that clear on intangible assets, as is the case with most security
regulations.

Another policy lever for encouraging understanding of intangibles involves
better use of the stock exchange as an initial testing ground by requiring listed
members to make additional disclosures that capture metrics for intangibles. The
tension here is that companies have historically resisted giving sales and revenue
information; these data were considered proprietary, and they were not made
available until the SEC required it. However, almost every industry has some sort
of benchmarking activity, because they understand its value. Somehow, Jarboe
asserted, a balance must be found between voluntary benchmarking and use of
industry associations and the mandatory SEC requirements. He quoted a line
from a February 2007 report by PricewaterhouseCoopers, which surveyed a large
sample of investment professionals and concluded: “There is clear evidence that
respondents are more interested in the nature of and expenditure on intangible
assets than in the treatments of intangible assets in the primary statements”
(Measuring Assets and Liabilities: Investment Professionals’ Views, http://www.
pwc.co.uk/pdf/measuring_assets_liabilities.pdf). In other words, investors care
less about whether the information is booked and more about what the company
is doing with it. Again, disclosure is what is most important for policy.

Another idea is to include innovation and intangibles in the Malcolm Baldrige
National Quality Award, given by the National Institute of Standards and Tech-
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nology to recognize quality service in the business, health care, education, and
nonprofit sectors; it was inspired by the concept of total quality management.
Looking at the criteria for the award, there are actually more references to inno-
vation than to quality. Jarboe suggests turning the award into an intellectual asset
management one that encourages efforts like improvements in business models.
Back to the iPod example, it is innovation that made it a great product—and not
just the quality of the player. Jarboe expressed the view that the big innovation
was the iTunes part of the model, which allowed parents to give their teenager a
way to download music in a way that is not illegal.

Jarboe would also like to see a cross-cutting analysis of the federal budget
along the lines of the one done for capital accounts (which is where education
and the R&D measures are found). It would be possible for OMB, the Govern-
ment Accountability Office, or the Congressional Budget Office to apply a similar
treatment to intangibles. Jarboe also endorsed the idea of including intangibles
in the GDP account, as discussed by Landefeld and Moulton. However, he
cautioned, the idea will not gain traction unless policy makers rally behind it.

Next, Jarboe moved on to his list of policy measures to encourage financial
investment in intangibles. For starters, he suggested creating a central national
registry of intellectual property security interests. If a person would like to borrow
a patent, or to find out if there is a lien on a particular patent, there is currently
no easy way to do it. It is hard to create a secondary market for these assets when
investors “don’t know what they don’t know.” Proposals exist to create a central-
ized registry of intellectual property security interests.

Another helpful action would be to convene a special FASB/SEC task force
on valuation methodologies and to support increased research on valuation stan-
dards. Intangibles are not always reflected in a company’s book value, and it
would be useful to develop some rigor to valuation so that, for example, banks
have an idea what various assets are actually worth. Jarboe noted that compa-
nies do consult evaluation experts, asking, “What part of the company’s value is
intangibles? What is their patent portfolio worth?” It can be done now, but the
problem is that it can be done within a range of plus or minus 20 percent. For
companies considering a large merger or acquisition, this is not accurate enough.
The good news according to Jarboe is that both FASB and the SEC are begin-
ning to set up processes to value things that people have been saying for years
cannot be valued.

Other ideas raised by Jarboe for encouraging investment in intangibles
include exploring the creation of an Intangibles Mortgage Corporation (Ida Mae)
to regularize the intangibles-backed securities market; undertaking a review
of the Basel II Accords to better understand their implications for intangible-
backed lending; and coordinating ongoing efforts at market reform, such as
the President’s Working Group on Financial Markets, to ensure that intangible-
backed assets are properly included.

Jarboe concluded with a discussion of policies that could be implemented
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to foster the use of intangibles. The first would be to expand or reorient the
Manufacturing Extension Partnership (MEP) Program to include intangible asset
management. Given that the economy has moved from a manufacturing or indus-
trial age to an information age, it is time to reformulate MEP so that, rather than
simply helping small machine tool shops understand how many turns they can
get off a lathe, they can actually understand what their intangible assets are. In
addition, federal and state insurance laws and regulations need to be reviewed and
restructured to promote the development of financially sound insurance coverage
of intangibles (as discussed by Kossovsky). If people know that these assets are
worth something, greater attention will be given to their management.

Also, a permanent knowledge tax credit could be created that would increase
investments in intangibles—not only R&D, but also things like worker training.
In the past, stimulus packages have included investment in machines; such ini-
tiatives should include investment tax credits for people. Jarboe argued that “if
we really believe that people are our most important asset, why in the world is
our basic public policy still built around a machine, and not people?” Lippoldt
responded to the suggestion for this kind of investment in human capital and the
mobility of people, noting that firms need extra incentives to invest in training
given that there is leakage of the returns due to worker turnover and other factors
leading to rapid depreciation. The idea of this tax credit is intriguing in that it
could internalize some of the external social benefit created by worker training.
The tax credit would be used because training is, in part, a public investment that
will provide returns to society. And, theoretically, if the investment in human
capital has a stimulus effect on the economy, there could be a neutralizing effect
on the cost to the budget over time. Jarboe noted that the problem to date, politi-
cally, has simply been up-front cost. He referred to Senator Bingaman’s comment
that Congress has been fighting since 1981 with the temporary R&D tax credit.
It is a lot cheaper in the short run to increase the depreciation on machinery for a
year, than it is to do something on a human capital investment credit.

Another policy lever for increasing the use of intangible assets is to explore
lowering the tax rate on royalties derived from them; this should be done in con-
junction with stricter regulations on international transfer pricing mechanisms
and cost-sharing arrangements and on passive investment companies that can
be used as tax havens. Landefeld raised this issue, in the measurement context,
of how location of intangibles can be attributed to tax havens. This is a major
political issue for two reasons. One is to improve the extent to which companies
play it straight in their valuations for tax purposes; the second is that misattri-
bution distorts international trade figures. It is possible that royalties are being
paid to people in low-tax countries for inventions developed elsewhere, simply
because they were transferred. Ultimately, Jarboe suggested, it is worth looking
to see whether the taxes on royalties can be reduced in exchange for closing the
loophole on intangible asset transfer prices.

He also suggested that more could be done to foster use of intangibles in the

Copyright © National Academy of Sciences. All rights reserved.



Intangible Assets: Measuring and Enhancing Their Contribution to Corporate Value and Economic Growth: Summary of ¢

INTANGIBLES AND GOVERNMENT POLICY 99

area of patent reform legislation. This might include a review of patent litigation
and patent liability insurance and a review of federal and state technology policies
to encourage promotion of patent pools. Also, a review of how the federal tech-
nology transfer system, including the Bayh-Dole Act, does or does not facilitate
the creation of intangible assets may be in order. Finally, there is a whole series
of federal government business loan programs to review, especially in the small
business arena, to ensure that intangible assets can be used as collateral. This
would include requiring the Small Business Administration to work with its com-
mercial lenders to develop standards for the use of intangible assets as collateral,
similar to its existing underwriting standards.

Jarboe concluded with the point that measuring, encouraging development,
and using intangibles is all about changing people’s mind set—changing the fact
that, right now, intangibles are largely invisible. Echoing a major theme of the
day, he stated that what is not measured does not get managed, and there are “a
thousand places in the public policy area where we can begin to get a handle
on that.”
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Appendix

Workshop Agenda

Board on Science, Technology, and Economic Policy,
in cooperation with the
Committee on National Statistics

Intangible Assets:
Measuring and Enhancing Their Contribution to Corporate Value and
Economic Growth
Lecture Room, National Academy of Sciences Building
Washington, DC

Monday, June 23, 2008

8:30 a.m. Welcome
Stephen Merrill, STEP

8:35 Keynote
Honorable Jeff Bingaman, U.S. Senate (D-NM)

8:50 Introduction
Honorable Cynthia Glassman, Under Secretary for
Economic Affairs, U.S. Department of Commerce
Innovation Measurement—2008 Report of the Secretary’s
Advisory Committee
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9:20 Panel I Introduction to Intangible Assets
What are they? How do they work? What is the production
paradigm (in contrast to industrial age economies of scope
and scale)? Is it important to reconcile the many different
taxonomies of intangible assets?

Moderator: Kenneth Flamm, University of Texas-Austin

Presenters:
Irving Wladawsky-Berger, IBM and MIT
Charles Hulten, University of Maryland

10:15 Break

10:30 Panel II Macroeconomic Implications of Intangibles
How do intangibles contribute to GDP and productivity in
the United States compared to other industrial countries
in which efforts have been made to estimate them? How
significant are international flows of intangible assets?

Moderator: Kenneth Flamm, University of Texas-Austin

Presenters:

Carol Corrado, The Conference Board

Jonathan Haskel, Queen Mary College, University of
London

Kyoji Fukao, Hitotsubashi University and RIETI

Brent Moulton, Bureau of Economic Analysis, Department
of Commerce

12:15 p.m. Lunch
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1:00 Panel III Intangibles in the Firm and Financial Markets
How are intangibles created and utilized by firms? How
do intangibles operate in financial markets? What efforts
are being made to capture intangibles in accounting and
company valuation?

Moderator: Martin Fleming, Vice President, IBM

Presenters:

Baruch Lev, New York University Stern School
Laurie Bassi, McBassi & Company

James Malackowski, Ocean Tomo

Ron Bossio, Financial Accounting Standards Board

2:45 Break

3:00 Panel IV Intangibles and the Government: Part One
What are the priorities of the statistical agencies for
collecting better data on intangibles and incorporating
them in broader measures of economic performance?

Moderator: Jonathan Haskel

Presenters:

Steven Landefeld, Bureau of Economic Analysis,
Department of Commerce

John Jankowski, Science Resources Statistics Division,
National Science Foundation

4:00 Panel V Intangibles and the Government: Part Two
What are the size and composition of public investments in
intangibles? What should the government do to encourage
company creation of intangibles? What should be the
government’s role in creating or supporting more robust
markets in intangibles? What are other governments doing
in these respects?
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Moderator: Michael Mandel, Business Week

Presenters:

Ahmed Bounfour, Paris-Sud University

Douglas Lippoldt, Organisation for Economic Co-operation
and Development (OECD)

Nir Kossovsky, Steel City Re

Kenan Jarboe, Athena Alliance

5:45 Adjourn
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COMMITTEE ON NATIONAL STATISTICS

The Committee on National Statistics (CNSTAT) was established in 1972 at
the National Academies to improve the statistical methods and information on
which public policy decisions are based. The committee carries out studies, work-
shops, and other activities to foster better measures and fuller understanding of
the economy, the environment, public health, crime, education, immigration, pov-
erty, welfare, and other public policy issues. It also evaluates ongoing statistical
programs and tracks the statistical policy and coordinating activities of the fed-
eral government, serving a unique role at the intersection of statistics and public
policy. The committee’s work is supported by a consortium of federal agencies
through a National Science Foundation grant. CNSTAT membership, activities,
and reports are described at http://www7.nationalacademies.org/cnstat/.
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SCIENCE, TECHNOLOGY, AND ECONOMIC POLICY BOARD

The National Academies’ Science, Technology, and Economic Policy (STEP)
Board was established in 1991 as a National Research Council standing com-
mittee to advance understanding of the relationship of science and technology
and national economic performance and living standards and to recommend
appropriate public policies. Composed of senior-level industrial technologists,
research scientists, academic economists, and financial executives, the STEP
Board has conducted studies of innovation and competitiveness in a wide range
of technology-intensive sectors including computing, software, semiconductors,
pharmaceuticals and biotechnology, aerospace, financial services, and logistics.
With the sponsorship of a growing number of federal government agencies,
foundations, multinational companies, and international organizations, the STEP
Board program has become an important discussion forum and authoritative voice
on technical standards, intellectual property, trade, taxation, human resource,
entrepreneurship, and statistical as well as research and development policies.
STEP activities and products are described at http://www.nationalacademies.
org/step/.
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