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INTRODUCTION

A company’s potential for creating value through the management of hu-
man and organizational resources and relationships has been increasingly em-
phasized recently. While the realization of that potential in the form of long-
term shareholder value remains critical, there has been a marked shift in em-
phasis toward the “intangible value drivers” in place today that will position
the firm for value realization tomorrow. A key element of this shift concerns
the identification of value-based measures (financial and nonfinancial) for use
by both managers inside the firm and investors outside it. While traditional,
transactions-based financial measures may be adequate for confirming that
value has been created (or destroyed) in the past, such measures do not satis-
factorily reflect the potential for value creation/destruction in the future. In
short, traditional financial measurement and reporting systems have not kept
pace with changes in the external business environment or with firms’ re-
sponses to those changes.

Several trends affecting business organizations prompt the dissatisfaction
with today’s measurement and reporting systems: (1) increasingly sophisti-
cated and ubiquitous technology, including information technology, (2) more
accessible and more competitive global markets for labor, products and capi-
tal, (3) shifting demographics, (4) the worldwide movement toward market-
oriented economies, (5) the power of increasingly sophisticated and demand-
ing customers, (6) employees who are more individualistic and entrepreneu-
rial, (7) increasingly activist shareholders, (8) more powerful interest/pressure
groups, (9) greater stock market volatility, and (10) the recent wave of corpo-
rate scandals affecting executives, board members, auditors, and others. Firms
have responded to these forces in many ways, including relying more heavily
on a wide range of technologies, establishing new organizational forms such
as networks, partnerships and alliances, adopting new business models, em-
phasizing knowledge, learning and flexibility in moving in and out of markets,
and implementing sophisticated business practices designed to improve effi-
ciency and effectiveness (e.g., total quality management, business process re-
engineering, just-in-time manufacturing, strategic cost management, teamwork
and gainsharing, and customer relationship management).

This research was supported by KPMG under its Business Measurement Research Program. I am indebted
to KPMG for their support, and particularly to Timothy B. Bell, Director of Assurance Research at KPMG,
for support and for many valuable conversations on value creation, intellectual capital and related topics.
The paper has also benefited from the substantial input of Alison Ashton (Duke University), Ram Menon
(KPMG) and Ira_Solomon (University of Illinois), and from discussions with Henrik Danckwardt and Elisa-
bet Gemzell Mikkelsen (Skandia Group, Stockholm).
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The limitations of traditional financial measurement systems for support-
ing the decision making and control activities required to manage in this new
environment were widely recognized in the late 1980s and early 1990s [e.g.,
Berliner and Brimson, 1988; Keegan, Eiler and Jones, 1989; Maskell, 1989,
Dixon, Nanni and Vollman, 1990; McNair, Lynch and Cross, 1990; Beischel
and Smith, 1991; Eccles, 1991; Maisel, 1992; Wisner and Fawcett, 1991; Ec-
cles and Pyburn, 1992; Fisher, 1992]. Concerns had been expressed even ear-
lier by Kaplan [1983, 1984] and Johnson and Kaplan [1987]. Attention cen-
tered on the need for internal performance measurement systems that focused
on performance drivers (leading measures) as well as performance outcomes
(lagging measures), that combined financial and nonfinancial measures, and
that linked measures to each other and to the firm’s strategy.

One result was development of the Balanced Scorecard as a measurement
system to “drive results” [Kaplan and Norton, 1992] and later as the center-
piece of a strategic management system to manage the business [Kaplan and
Norton, 1996]. Another result, developed during roughly the same time frame
but not as well known in the U.S., is the Business Navigator developed by
Skandia, the global insurance and financial services company with headquar-
ters in Stockholm. The Skandia Business Navigator, like the Balanced Score-
card, encompasses intangible value drivers around which management activi-
ties can be structured to implement strategy, and it provides a framework for
measuring and communicating results. Moreover, the Navigator is a key ele-
ment of Skandia’s approach to understanding, measuring and managing “intel-
lectual capital,” which is seen by many as the ultimate driver of firm value.

This paper uses the Skandia Business Navigator as an organizing frame-
work for reviewing a large body of research that examines the effects of intan-
gible value drivers on financial outcomes at both the firm and market level.
Almost 200 relevant studies are identified, conducted over more than 20 years
from several disciplinary perspectives in addition to accounting, including
marketing, operations, human resources, economics, strategy, and information
technology. The purpose of the paper is to bring together this diverse set of
studies, to organize the research within a common framework, and thus to
provide a foundation for future research on value creation that will be in-
formed by existing results and perspectives.

While none of the research reviewed here was designed specifically to
address features of the Skandia Business Navigator, the results are clearly ap-
plicable to the Navigator. Moreover, because the Navigator and the Balanced
Scorecard are similar in many respects, the research is also relevant to the Bal-
anced Scorecard—as well as to value-creation frameworks that have been pro-
posed more recently, including the Value Dynamics Framework [Boulton,
Libert and Samek, 2000], the Value Chain Scorecard [Lev, 2001], and the
ValueReporting Disclosure Model [Eccles, Herz, Keegan and Phillips, 2001].
The research examines such intangible value drivers as customer satisfaction,
brand equity, human resource management systems, quality initiatives, R&D,
information technology, and patents. It provides substantial evidence that
measures reflecting such value drivers are positively associated with firm- and
market-level financial outcomes.
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The paper is organized as follows. The next section discusses the recent
interest in measuring and reporting intangible value drivers both for internal
use and for inclusion in an expanded set of external disclosures. This is fol-
lowed by a description of Skandia, particularly its Assurance and Financial
Services division which pioneered two developments that led directly to the
Skandia Business Navigator—the “specialists-in-collaboration” concept that
formed the basis for a new business model and the “federative” organizational
structure that supports it. The Business Navigator, which is the centerpiece of
Skandia’s intellectual capital framework and the organizing principle for the
research reviewed here, is described next. The Skandia Value Scheme, which
disaggregates the components of intellectual capital to make the concept less
abstract, and the related Intellectual Capital Distinction Tree, are also de-
scribed. The following section organizes the research evidence according to
the four nonfinancial “focus areas” of the Business Navigator—human, cus-
tomer, process, and renewal and development—and selected research studies
in each category are reviewed. Many additional studies are summarized in the
Annotated Bibliography. A final section summarizes and concludes the paper.

INTANGIBLE VALUE DRIVERS

The interest in intangible value drivers derives from both internal infor-
mation needs for managing the business and external information needs for
evaluating the firm as an investment opportunity. Low and Kalafut [2002]
identify three broad categories of intangibles that drive firm performance:
quality of management, external intangibles, and internal intangibles. Quality
of management, reflecting the overall managerial environment that motivates
and supports value creation, includes the subcategories of leadership, strategy
execution, and communication and transparency. External intangibles, which
relate more directly to the firm’s relationships with customers and other exter-
nal parties, include brand equity, reputation, and networks and alliances. In-
ternal intangibles, which relate to activities and practices pursued inside the
firm to create value via customers and other external parties, include technol-
ogy and processes, human capital, workplace organization and culture, innova-
tion, intellectual capital, and adaptability. Such intangibles—with their empha-
sis on intellectual capital, human capital, innovation, leadership, reputation,
networks, and culture—are often considered “soft” and difficult to measure.
While these features tend to make managers reluctant to include intangible
value drivers in formal performance measurement systems, few managers
would deny their fundamental importance for value creation.

In addition to the importance of intangible value drivers for firm perform-
ance, part of the recent focus on intangibles derives from increased interest in
an expanded set of external disclosures [e.g., AICPA, 1994; Wallman, 1995,
1996; The Conference Board, 1997, 1998; FASB, 2001]. An important analy-
sis of the need for greater external disclosure was conducted by the “Jenkins
Committee” of the American Institute of Certified Public Accountants
[AICPA, 1994], which recommended that the U.S. move toward a model of
business reporting, as opposed to the narrower notion of financial reporting
which largely involves transactions-based historical-cost financial statements.
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The Committee argued that to meet the information needs of users business
reporting must include more forward-looking information, focus more exten-
sively on factors that create long term value, and better align the information
reported externally with that used by senior management to manage the busi-
ness. More specifically, the suggested model of business reporting contains
five major components:

) Financial and nonfinancial information, e.g., financial statements
and related disclosures and high-level operating data used inter-
nally

) Management’s analysis of financial and nonfinancial data, e.g.,
reasons for changes in financial, operating, and performance-
related information and analysis of trends

. Forward-looking information, e.g., on opportunities, risks, key
success factors, and management’s plans

] Information about management and shareholders, including com-
pensation, directors, major shareholders, and relationships among
related parties

. Background about the company, including broad objectives and
strategies, scope of business, and impact of industry structure on
the firm

In a follow-up to the Jenkins Committee’s work, the Financial Account-
ing Standards Board documented a broad range of voluntary disclosures—
those not required by generally accepted accounting principles or by rules of
the Securities and Exchange Commission, and primarily outside traditional
financial statements—that were actually being made [FASB, 2001]. The study,
based on 62 companies in nine industries, was intended to assist companies in
expanding their voluntary disclosures by providing evidence of the types of
disclosures that many companies were already presenting. The disclosures that
were documented related to the five components of the Jenkins Committee’s
proposed Business Reporting Model—p/us information about intangibles that
are not recognized in traditional financial statements.

Surveys of the types of intangible value drivers actnally used by impor-
tant user groups—typically financial analysts—have bolstered the many calls
for expanded disclosures. For example, the Jenkins Committee commissioned
a study involving the analysis of 479 sell-side financial analyst reports on 214
companies to better understand the types of nonfinancial information they
used [Previts, Bricker, Robinson and Young, 1994]. Analysts appeared to pay
special attention to quality of management, management’s strategy, and an-
ticipated changes in operations. Substantial use of nonfinancial information
was found with respect to market share, competitive position, indus-
try/economic conditions, competitors’ capabilities and products, customers,
suppliers, production technologies and capabilities, and R&D expenditures.
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Another important study of users is the “Measures that Matter” study con-
ducted by the Ernst & Young Center for Business Innovation [Emst & Young,
1997]. This study examined 300 sell-side financial analyst reports and sur-
veyed 275 buy-side investors (portfolio managers for institutional investors
and funds), finding two major sets of results [Low and Siesfeld, 1998]. First,
the sell-side analyst reports revealed that 39 types of nonfinancial information
appeared frequently, and these fell into eight categories: quality of manage-
ment, quality of investor communications, strength of market position, effec-
tiveness of new product development, effectiveness of executive compensation
policies, level of customer satisfaction, strength of corporate culture, and qual-
ity of products and services. Second, buy-side investors showed the greatest
interest in 11 types of nonfinancial information in the analyst reports: execu-
tion of corporate strategy, management credibility, quality of corporate strat-
egy, innovativeness, ability to attract and retain talented people, market share,
management experience, alignment of compensation with shareholder inter-
ests, research leadership, quality of major business processes, and customer
satisfaction level.

The results of Emst & Young {1997] and Previts et al. [1994] are sup-
ported by other studies with similar findings [e.g., Dempsey, Gatti, Grinnell
and Cats-Baril, 1997; Eccles and Mavrinac, 1995; Knutson, 1992; Grant, Fo-
garty, Bricker and Previts, 2000], and all are generally consistent with the sug-
gestions of the Jenkins Committee [AICPA, 1994] and the follow-up study of
actual voluntary disclosures by the FASB [2001]. As mentioned earlier, the
FASB study also documented disclosures of intangibles that are not recog-
nized in traditional financial statements, in recognition of the increasing im-
portance to value creation of intangibles such as innovation, customer relation-
ships, and human resources [e.g., Blair and Kochan, 2000; Blair and Wallman,
2000; Lev, 2001; The Conference Board,1997]. A Brookings Institution re-
port, which was the product of two years of work by 50 members of a special
task force, clarified the broad range of intangibles in three major categories
[Blair and Wallman, 2000]:

. Intangibles for which property rights are relatively clear and mar-
kets exist (generally can be bought and sold). Two types of intan-
gibles in this category can be distinguished:

- Assets such as patents, copyrights, brands, and trade names
that are widely considered to satisfy criteria for disclosure in
traditional financial statements

- Business agreements, licenses, executory contracts, and data
bases that appear to many observers to satisfy current disclo-
sure criteria, e. g., mailing lists, operating licenses and fran-
chises, media and other broadcast licenses, agricultural and
other production quotas in regulated industries, and employ-
ment contracts
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. Intangibles that are controlled by the firm but for which well-
defined and legally-protected property rights may not exist, and
markets are weak or nonexistent (generally can be controlled but
not sold separately). Examples are R&D in process, business se-
crets, reputational capital, proprietary management systems, and
business processes.

. Intangibles for which the firm has few, if any, control rights and
markets do not exist, and which are inextricably tied to thé people
who work for the firm. Examples are human capital, core compe
tences, organizational capital, and relationship capital.

The guiding principle for this classification scheme relates to the degree of
difficulty of establishing ownership or control rights—and to some extent the
difficulty of measurement.

Both ownership/control and measurement issues increase managers’ re-
luctance to voluntarily disclose information concerning most types of intangi-
ble value drivers. Nevertheless, many individuals, business firms and other
organizations—in the U.S. and in other countries—have recently generated a
range of proposals concerning enhanced external disclosure of intangibles
[e.g., Boulton, Libert and Samek, 2000; Society of Management Accountants
of Canada, 2000; Danish Ministry of Science and Technology, 2003; DiPiazza
and Eccles, 2002; Eccles, Herz, Keegan and Phillips, 2001; FASB, 2001; Lev,
2001; and Upton, 2001]. Moreover, two recent multi-country initiatives related
to the measurement, management, and reporting of value-creation activities
have been launched—the MERITUM project involving Denmark, Finland,
France, Norway, Spain, and Sweden [European Union, 2002], and the Value
Measurement and Reporting Collaborative involving Australia, Canada, Ger-
many, South Africa, and the United States [Drozd, 2004; Burgman, 2004,
Gerard, Hiris, Villani and Wunsche, 2004; Uliana, Macey and Grant, 2003;
Wunsche, Gerard and Swirsky, 2003].

Research is needed to fully assess the value of these and other proposals
for expanded disclosures. However, research that already exists provides some
degree of comfort that such disclosures will be useful to investors. For exam-
ple, several studies have examined the association between aggregate informa-
tion contained in traditional financial statements (e.g., earnings) and stock re-
turns over the past 40 years [e.g., Collins, Maydew and Weiss, 1997; Lev and
Zarowin, 1999; Francis and Schipper, 1999; Brown, Lo and Lys, 1999; Core,
Guay and Buskirk, 2003; Ryan and Zarowin, 2003]. While some studies sug-
gest that the association has been declining over time, a review by Maines et
al. [2003] concludes that the mixed nature of the evidence precludes strong
conclusions. It is clear, however, that the magnitude of the earnings-returns
association increases when several disaggregated financial information items
are considered—including receivables, inventories, capital expenditures, order
backlog, and changes in the labor force [Lev and Thiagarajan, 1993]. The in-
cremental explanatory power of such items may reflect investors’ concerns
with “earnings quality” [Schipper and Vincent, 2003; Hodge, 2003).
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Even after considering additional disaggregated financial information
items, most of the variance in stock returns is still unexplained, and this has
led researchers to examine nonfinancial variables. Maines et al. [2002] point
out that such research involves two approaches: predictive ability and value
relevance. Predictive ability studies document positive associations between
current nonfinancial measures and future financial performance. Value rele-
vance studies document positive associations between nonfinancial measures
and firms’ equity values. In the airline industry, for example, nonfinancial
measures of operating performance such as load factor and on-time perform-
ance are positively associated with profitability and other financial outcomes
[Behn and Riley, 1999; Schefczyk, 1993]. In the wireless communications
industry, Amir and Lev [1996] find that share prices are positively associated
with two nonfinancial measures—the total population area in which a firm is
licensed to operate multiplied by the firm’s share of ownership (called
“pops”), and the penetration rate, i.e., the ratio of subscribers to “pops.” Other
nonfinancial measures that have been found positively associated with share
prices include those related to environmental remediation [Barth and
McNichols, 1994] and air-pollution prevention [Hughes 2000]. Concern with
nonfinancial measures such as these reflects a shift in emphasis from value
realization, the traditional domain of accounting and financial reporting, to
value creation, or the potential for the firm’s resources (whether or not “rec-
ognized” in the accounting sense) to generate value that will be realized in the
future.

Expanded disclosures are likely to be useful (to both investors and man-
agers) to the extent that measures meet the criteria of validity, reliability, rele-
vance, and predictive value [Eccles et al., 2001]. Validity (or “construct valid-
ity”) concerns whether the measure corresponds to the construct of interest,
e.g., does a rating on a seven-point scale correspond to the construct of cus-
tomer satisfaction? Reliability concerns whether measures are free from bias
and repeatable by disinterested parties, e.g., does the provider of a measure
have an incentive that it be high or low? Relevance concerns the usefulness of
the measure in decision making, e.g., can management use the measure to bet-
ter allocate resources? Predictive value (or “predictive validity”) concerns
whether the measure is a leading indicator of other measures in a chain of
cause-and-effect relationships, e.g., do customer satisfaction ratings predict
future financial outcomes? Both the predictive-ability and the value-relevance
studies reviewed by Maines et al. [2002] relate to predictive value as described
here. While traditional financial measures tend to possess acceptable levels of
validity and reliability, their relevance and predictive value are sometimes
questioned—which, of course, helps to explain the interest in nontraditional
measures. The interest in disclosure of nonfinancial measures entails an under-
lying assumption that they possess at least a reasonable degree of validity, re-
liability, relevance, and predictive value, and the studies mentioned earlier
lend some support to that assumption.

The “soft” nature of many types of nonfinancial measures—e.g., those
relating to customer satisfaction, human capital, organizational culture, and
innovativeness—is a barrier to the development and use of such measures.
Additional-barriers-exist-as-well;-whether the focus is on internal reporting for
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managers or external disclosures for investors. Concerning internal reporting,
Ittner and Larcker [1998b] document that firms (1) encounter problems devel-
oping nonfinancial information systems, (2) have difficuity establishing links
between nonfinancial measures and future financial outcomes, and (3) dis-
cover that even when nonfinancial measures are available, financial measures
still receive most of management’s attention. Concerning external disclosures,
Blair and Wallman [2000] describe four barriers to expanded disclosures.
First, the conservatism of generally accepted accounting principles is a source
of inertia. Second, companies have significant concerns about competitiveness
and liability issues. Third, while expanded disclosures could potentially bene-
fit all firms, any single firm has little incentive to incur the costs of developing
and reporting additional information. Finally, there is a lack of good business
models that describe the use to which many such disclosures might be put, and
a lack of common vocabulary and definitions.

Despite such barriers, some firms have devoted substantial resources to
the development of measurement and reporting frameworks for intangible
value drivers. Ideally, such frameworks would not only guide the developing
firm’s nonfinancial measurement/reporting activities but would also serve as a
model for a broader understanding of central issues involved in value creation.
One such firm, Skandia, has pioneered work in this area, and their efforts are
widely applicable to both the understanding of value creation and the organi-
zation of research results that examine intangible value drivers.

INTELLECTUAL CAPITAL—THE SKANDIA MODEL

Skandia, the insurance and financial services company with headquarters
in Stockholm, has extensively focused on what many view as the ultimate in-
tangible value driver—intellectual capital. Skandia’s efforts have been de-
scribed in several books, articles and cases [e.g., Bartlett and Mahmood, 1996;
Earl, 1996; Oliver, 1996, 1998; Edvinsson, 1997; Edvinsson and Malone,
1997; Ghoshal and Bartlett, 1997; Roos and Roos, 1997; Stewart, 1997; Roos,
Roos, Edvinsson and Dragonetti, 1998; Roos and Jacobsen, 1999; Roos, Bain-
bridge and Jacobsen, 2001; Grafstrém and Edvinsson, 2001}, and in popular-
press accounts such as those appearing in Fortune magazine [e.g., Stewart,
1991, 1994, 1995a, 1995b, 1995c¢, 1996, 2000].

Skandia was founded in 1855 and almost immediately began expanding
to other European countries. It entered the U.S. market in 1900—the first non-
British insurance company to do so—but was largely dormant in the U.S. until
60-70 years later. Its product line expanded steadily from life insurance and
fire insurance to include savings products, reinsurance, banking, investment
management, and other financial services. By the 1980s, Skandia was pursuing
four core activities, predominantly managed by the corporate staff in Stock-
holm [Bartlett and Mahmood, 1996]:

. an actuarial function that made the risk assessments required to
design insurance products
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. a sales and marketing group that identified market opportunities
and sold products mainly through company representatives and
exclusive agents

. an investment management function that invested premium
income and applied earnings to operating expenses and benefit
payments

. an administrative group that managed the customer, accounting
and regulatory functions

During this time, the largest and fastest-growing division was Skandia Assur-
ance and Financial Services (AFS), which managed long-term savings prod-
ucts in markets outside the Nordic countries—a global focus that distinguished
Skandia AFS from the largely Nordic emphasis of its parent company. Also
during this time, Skandia AFS, under the leadership of Jan Carendi, AFS’s
Chief Operating Officer, and Bjom Wolrath, Skandia Group President, devel-
oped and launched a new insurance/savings product and a new and innovative
business model to support it.

The new product was “unit-linked assurance,” a type of life insurance that
allows policyholders the flexibility of investing the savings portion of the pre-
mium in a variety of investment vehicles with different risk/return profiles.
Carendi and Wolrath believed the market for such a product would grow sub-
stantially because of the increasing age of the population in most industrialized
countries and the widespread concern that for many people state-funded pen-
sions alone will not provide sufficient retirement income. The new unit-linked
assurance product offered flexibility and a substantial degree of self-directed
investment control to Skandia AFS’s customers. However, it created more
complex demands on the company’s product design, sales and marketing, in-
vestment management, and administration activities than traditional life insur-
ance products. Skandia’s response to these increased demands was the “spe-
cialists-in-collaboration” business model and the related “federative” organiza-
tional structure.

The specialists-in-collaboration concept, shown in Figure 1, essentially
places Skandia as an intermediary between a large number of independent
fund managers (e.g., mutual funds) and a large number of independent retail
distributors (e.g., banks and brokers). In other words, both the fund manage-
ment and the sales and distribution functions are outsourced or “externalized,”
and Skandia’s role is to design new products (or bundle and repackage exist-
ing products) and to administer and coordinate the various partners and alli-
ances. Thus, the outsourced functions operate on a local level, where fund
managers and retail distributors are well known in the local (country) market,
while the coordination function, maintained by Skandia, operates on a global
level.

The specialists-in-collaboration model not only allows Skandia to avoid
absorbing financial risks but also obviates the need for investing the resources
required to build fund management and distribution functions in each local
market. Instead, Skandia_brings “wholesale” distribution to brand-name
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Figure 1

Skandia AFS’s “Specialists-in-Collaboration” Business Model
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Source: Adapted from Bartlett and Mahmood [1996]

money managers, but does not serve as a “retailer” of funds that are managed
by Skandia itself. As Jan Carendi put it, “We must begin to think of ourselves
less as insurance specialists, and more as ‘specialists in collaboration’” [Bart-
lett and Mahmood, 1996, p. 3]. A Goldman Sachs [2000, p. 28] report summa-
rized these developments:

There has been a lot of talk about Skandia having pioneered a new busi-
ness model, which is setting a standard for the industry. In short Skandia
can be described as a packager of savings solutions for the retail market.
Its distinguishing feature is that it has outsourced two key components of
the savings products value chain, which traditionally insurance compa-
nies could not imagine being without: distribution and asset manage-
ment. Instead Skandia focuses on only a few parts of the value chain—
packaging, administration and marketing (wholesaling).

The second distinctive feature of Skandia AFS’s operation is the “federa-
tive,” or interdependent network, organizational structure in which the alliance
partners are “tied together through a common values system but operated
autonomously (much like other federations such as the different states in the
USA), to develop client-based solutions” [Oliver 1996, p. 2]. This structure,
shown in Figure 2, enables Skandia AFS to leverage the work of a minimal
core staff—in 1995, this amounted to about 40 people in Stockholm plus a few
additional “competence leaders” in other countries. Surrounding this small
core, however, were some 1,700 AFS employees, including those who handled
administration, information technology, and other functions for the unit-linked
assurance products. Surrounding these employees were 46,000 alliance part-
ners, including money managers, financial advisers, banks and brokers who
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handled fund management, distribution, customer contact, and relationship
development. Finally, surrounding the alliance partners were 785,000 custom-
ers, i.e., policyholders of AFS’s insurance/savings products.

The federative structure relies on somewhat informal networks that con-
nect the fund management and the sales and distribution functions to the AFS
packaging-and-administration core, and that encourage information and
knowledge sharing across alliance members. Thus, AFS’s structure addresses
what The Conference Board (1997, p. 4) regards as the “key to creating and
leveraging intellectual capital . . . finding ways to speed up and expand infor-
mation sharing within organizations.” Moreover, since AFS has information
about both sets of outsourced functions, it is in a strong position to integrate
this information into the design of products. In this regard, AFS views the
small core staff in Stockholm in a unique way:

“We don’t refer to Stockhom as the head office,” said one senior man-
ager. “The brain power is out in the field. If anything, the center acts as
the heart office, maintaining the values of the group and helping pump
information—our lifeblood—around the organization” [Bartlett and
Mahmood, 1996, p. 6].

Figure 2
Skandia AFS’s “Federative” Organizational Structure

(Global)
(Local) [ (Local)

Product Development
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Bjorn  Wolrath and Jan Carendi believed that the specialists-in-
collaboration business model and the federative organizational structure re-
sulted in “hidden value” for Skandia AFS that was not reflected in traditional
financial statements, and they wanted a way to “visualize” that value within
the company and to communicate it to the stock market. To accomplish this,
Leif Edvinsson, then Senior Vice President of Training and Development at a
major Swedish bank, who had a strong interest in understanding the “unsur-
faced” values of knowledge and service organizations, was hired by Skandia
in 1991. The new position of Director of Intellectual Capital was created for
Edvinsson, who reported directly to Carendi, AFS’s Chief Operating Officer.
Later, the position of Intellectual Capital Controller, first held by Elisabet
Gemzell Mikkelsen, was created to further support Skandia’s efforts.

The term “intellectual capital” appeared in the 1992 Skandia Group An-
nual Report—in Wolrath’s President’s Statement—as a label for this hidden
value. Skandia’s working definition of intellectual capital was:

the knowledge, skill and technologies Skandia uses to create a competi-
tive edge. This includes accessible knowledge and the applied experi-
ences of all employees, and the organizational structure, technology and
professional systems within a firm. Intellectual capital is the soft and in-
tangible part of a company’s value. It is the sum of human and structural
capital [Oliver, 1996, p. 6].

By the following year, the emphasis on intellectual capital had grown
from a brief mention in the President’s Statement to an annual report supple-
ment [Skandia, 1993] that contained indicators in eight intellectual capital “fo-
cus areas”: financial, customer, alliances, human, process, information tech-
nology, innovation, and development. A major component of Skandia’s intel-
lectual capital framework—the Business Navigator—was later distilled from
these eight focus areas. While the 1993 annual report supplement was an in-
ternal report only, beginning in 1994 Skandia published a series of Intellectual
Capital Supplements to its annual and interim financial reports [Skandia, 1994,
1995a, 1995b, 1996a, 1996b, 1997, 1998]. The 1994 report, Visualizing Intel-
lectual Capital in Skandia, which presented the Business Navigator, was rich
in the photo themes of flowers and navigation instruments “to illustrate two
important factors in developing intellectual capital: to stimulate growth and
renewal, and to always have a clear sense of location and direction” [Skandia,
1994, p. 21].

The Navigator, shown in Figure 3, contains four focus areas, in addition
to the traditional financial area. The human focus concerns the knowledge,
skills, and abilities of employees that enable them to meet the needs of cus-
tomers or provide other value-adding services to the organization. The process
Jfocus concerns the efficiency and effectiveness of internal processes that sup-
port customer needs. The customer focus involves a broad set of relationships
with customers, based largely on aspects of the human and process areas. Fi-
nally, the renewal and development focus concerns investments made to sup-
port the human, process, and customer focus areas for the present and to im-
prove them for the future.
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Figure 3

Skandia Business Navigator
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The Navigator is depicted as a house—Skandia’s metaphor for the firm
itself [Edvinsson and Malone, 1997]. The foundation of the house is the re-
newal and development focus, and is oriented toward the future. The walls
consist of the customer focus and the process focus, both oriented toward the
present. The roof (or perhaps the attic) reflects the financial focus, oriented
toward the past. The human focus lies at the center of the house, its “heart and
soul.” Leif Edvinsson has commented, “We see the bottom line financial re-
sults as our top line. The real bottom line we want to focus on is development
and renewal—the foundation for the future” [Ghoshal and Bartlett, 1997, p.
92].

The term “navigator” was chosen to evoke the dynamic, pro-active notion
of “charting a course” for the company. In the words of Henrik Danckwardt,
AFS’s Director of Finance and Administration, “The original purpose of the
intellectual capital effort was to show the outside world our hidden values by
putting metrics on intellectual capital. But the Navigator should also be a tool
to steer the organization” [Oliver, 1996, p. 9]. The term “scorecard” was
avoided for fear that it would draw attention away from the process of driving
the business and toward the exercise of scorekeeping as might be done in a
game or contest.

Intellectual capital-—viewed as comprising the human, process, customer,
and renewal and development dimensions of the Navigator—is further devel-
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oped in the Skandia Value Scheme [Edvinsson, 1997; Edvinsson and Malone,
1997], shown in Figure 4. It posits that a firm’s market value results from two
distinct types of capital—financial capital (both monetary and physical) and
intellectual capital. Of course, financial capital and intellectual capital cannot
literally be summed to get market value, and no claim is made that the differ-
ence between financial capital and market value is a measure of a firm’s intel-
lectual capital at a particular point in time. Instead, financial capital, which
generally is quantified and disclosed in financial reports, and intellectual capi-
tal, which generally is not, are viewed from a conceptual standpoint as the two
major types of value drivers for a firm.

The Skandia Value Scheme posits that intellectual capital is composed of
narrower classes of value drivers, which are in turn composed of even nar-
rower classes, and so on, in an effort to make the conceptual notion of intellec-
tual capital less abstract. First, intellectual capital is seen as resulting from
human capital and structural capital. Human capital includes personal attrib-
utes such as knowledge, skill and experience. Structural capital includes value
drivers that are both internal to the firm (e.g., processes, routines, databases,

Figure 4
Skandia Value Scheme
Market
value
Financial Intellectual
capital capital
Monetary Physical Human Structural
capital capital capital capital
| |
Customer Organizational
capital capital
Innovation Process
capital capital
I
i l
Intellectual Intangible
property assets

Source: Adapted from Edvinsson [1997]
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customer files, software, manuals, and organizational structures) and value
drivers that are external to the firm (e.g., relationships with customers, suppli-
ers, and alliance partners). Leif Edvinsson, Skandia’s Director of Intellectual
Capital, maintains that the value of human capital is typically small compared
to the value of structural capital, and that the key task of management is to
transform human capital into structural capital. (Skandia likes to say that the
structural capital stays in the firm after the human capital leaves.)

The two major components of structural capital are customer capital
(largely external) and organizational capital (largely internal). Organizational
capital, in turn, includes both organizational processes that apply existing
knowledge to the creation of value for customers and investors, and innova-
tions that generate new knowledge for value creation. Finally, innovation capi-
tal, reflecting the renewal and development focus of the Navigator, includes
intellectual property (intellectual capital that is legally protected) and intangi-
ble assets (intellectual capital that may be quantified and disclosed in financial
reports).

The Skandia Value Scheme is a comprehensive framework for viewing
the drivers of value creation, but at a fairly high level of abstraction. Recogniz-
ing this, Edvinsson and colleagues have further refined the framework to pro-
duce the Intellectual Capital Distinction Tree [e.g., Roos, Roos, Edvinsson and
Dragonetti, 1998]. Essentially, these refinements involve a more detailed
breakdown of human capital and structural capital, the two principal determi-
nants of a firm’s intellectual capital, as shown in Figure 5. Human capital is
divided into three areas—competence, attitude, and “intellectual agility,”—
which together capture a wide range of variables at the individual level (e.g.,
knowledge, motivation, and “conduct”). Structural capital is also divided into
three areas—relationships, organization, and renewal and development—
which together capture a wide range of variables at the organizational and
market levels (e.g., customers, alliances, infrastructure, and “culture”).

The Business Navigator and related elements of the Skandia Intellectual
Capital Model have given rise to a substantial literature that reviews, refines,
extends, praises, and critiques Skandia’s efforts [e.g., Bontis, Dragonetti,
Jacobsen and Roos, 1999; Brooking, 1996; Klein, 1998; Knight, 1999; Larsen,
Bukh and Mouritsen,1999; Lynn, 1998a, 1998b; Mouritsen, 1998; Mouritsen,
Bukh, Larsen and Johansen, 2002; Mouritsen, Johansen, Larsen and Bukh,
2001; Mouritsen, Larsen and Bukh, 2001; OECD, 2000; Petty and Guthrie,
2000; Stewart, 1997, 2001; Sullivan, 1998, 2002; The Conference Board,
1997; Ulrich, 1998; and Zambon et al., 2002]. Despite this attention, neither
the work by Skandia nor the subsequent literature has, to my knowledge, re-
sulted in empirical research designed specifically to investigate the Skandia
Model. As mentioned earlier, however, a substantial body of research that is
directly relevant to Skandia’s efforts has appeared across a variety of disci-
plines.

RELEVANT RESEARCH

The research strongly supports the contention that the kinds of intangible
value. drivers.encompassed. by the Skandia Business Navigator are positively
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Figure 5

Intellectual Capital Distinction Tree
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associated with financial outcomes at both the firm and market level. The evi-
dence comes from research conducted over the past 20-plus years in several
areas, including marketing, operations, accounting, information systems, hu-
man resource management, economics, and strategy. Some of the principal
results of this research are described in this section. Because of the size of the
research literature, only the general nature of the research is described, along
with a few examples. Almost 200 representative studies are identified in Ta-
blel—organized according to the Navigator’s four nonfinancial focus areas
(human, customer, process, and renewal and development)}—and summaries of
a sample of 45 studies are included in the Annotated Bibliography.

The reason for focusing on the Skandia Navigator is not to suggest that
Skandia’s is the only—or even the best—approach to value crea-
tion/measurement, nor to suggest that Skandia’s emphasis on the Navigator
and related elements of its intellectual capital framework will necessarily re-
sult in sustained performance superiority with respect to firm- and market-
level financial outcomes. In fact, while Skandia’s business model and meas-
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urement approach have often been lauded as innovative, it is clear that both
the specialists-in-collaboration concept and the federative organizational struc-
ture can be imitated by competitors [e.g., Goldman Sachs, 2000]. And of
course Skandia, like other insurance and financial services companies, is sub-
Ject to the consequences of a general downturn in the stock market that affects
long-term savings and investment products [e.g., George, 2001]. Nevertheless,
the Business Navigator, which “balances™ financial measures with four types
of nonfinancial measures, and the related Skandia Value Scheme, which sug-
gests a way to disaggregate intellectual capital into less abstract value drivers
that potentially can be managed, provides both an intuitively appealing
framework for understanding intangible value drivers and a convenient orga-
nizing principle for the enormous research literature that examines such value
drivers’ firm- and market-level performance effects.

To appreciate the implications of research on the link between intangible
value drivers and financial outcomes, it is essential to recognize that many
interdependencies and complementarities exist among value drivers [see, for
example, Brynjolfsson and Hitt, 2000; Clemons and Row, 1991; Cua, McKone
and Schroeder, 2001; Devaraj and Kohli, 2000; Francalanci and Galal, 1998;
Hackman and Wageman, 1995; Powell, 1995; Skaggs and Youndt, 2004;
Westfall, Gulati and Shortell, 1997; Wruck and Jensen, 1994]. In the words of
Kaplan and Norton [2004, pp. 29-30], value is indirect, contextual, bundled,
and potential [also see Lev, 2001, pp. 6-7]. That is, intangible value drivers
typically have only indirect financial impact through cause-and-effect chains
that involve internal processes and customer variables such as satisfaction and
loyalty. Moreover, the critical causal chains linking value drivers with finan-
cial outcomes depend on the context provided by the firm’s strategy and must
be bundled with, not isolated from, that strategic context. Finally, the poten-
tial, or “readiness,” of intangibles must be realized by design, production, de-
livery, and customer service processes that transform such value potential into
realized value.

The interdependencies and complementarities among different categories
of value drivers make it difficult for a research study to isolate the financial
performance effects of a particular driver. Research in this area often faces
significant issues of experimental control, i.e., it must try to control for causes
of performance that are not the principal focus of the study. In addition, such
research must be sensitive to the conditions under which results are valid—by
considering firm size, industry, life-cycle stage, general economic conditions,
and other factors that might be expected to limit a study’s generalizability.
Across a large number of studies, however, each focusing on controlling cer-
tain variables and understanding the impact of others, a critical mass of find-
ings can emerge, especially if the research reflects appropriate concern for is-
sues such as theoretical and empirical foundations, sample selection, and care
in execution. For the four nonfinancial focus areas of the Skandia Navigator,
the research studies in Table 1 and the Annotated Bibliography, taken to-
gether, allow a high degree of confidence that measures reflecting mtanglble
value drivers are positively associated with financial outcomes.

Interdependencies among value drivers make it difficult to classify some
of the studies in Table 1 into a single focus area of the Navigator. For exam-
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ple, several studies link the quality of manufacturing or service processes to
customer satisfaction, and thus could be classified under “customer focus” or
“process focus.” Additionally, studies concerning human resource systems
often involve human-resource-related processes and information systems, and
thus could be classified under “human focus” or “process focus.” As another
example, some studies investigate the impact of both advertising and R&D
expenditures on share returns, and could be included under “customer focus”
or “renewal and development focus.” In such cases, the classifications in Ta-
ble 1 are based on the main issue addressed in the study.

" The coverage of research reviewed here is necessarily selective. Hundreds
of studies that bear on the focus areas of the Navigator exist, and it is not fea-
sible to include all of them—much less to evaluate them in any detail. More-
over, important research areas that are relevant to intellectual capital and
value-creation activities are omitted altogether, including research on the
value-creation effects of incentive compensation schemes, traditional budget-
ing and financial control systems, and alliances and other types of relation-
ships with customers, suppliers and competitors, to name a few. Nevertheless,
the research included in this section is quite extensive and addresses a wide
array of intangible value drivers.

The research in Table 1 examines multiple value drivers within each of
the Navigator’s focus areas. Research in the human focus area examines the
performance effects of both individual manager characteristics (such as ability,
experience, and certain personality traits) and systems of human resource prac-
tices. Research in the customer focus area examines customer satisfaction (an
outcome variable) and drivers of satisfaction such as brand equity. The process
focus area involves research on the performance impact of product/service
quality initiatives (via such means as branding and customer satisfaction) as
well as the performance effects of investments in IT. Finally, research in the
renewal and development focus area examines R&D investments (e.g., con-
cerning process R&D related to quality improvements) and patents (e.g., con-
cerning new product development).

Human Focus

Research in the human focus area has found that various aspects of hu-
man capital and its deployment in the organization are positively associated
with both firm- and market-level performance outcomes (e.g., turnover, pro-
ductivity, firm survival, profitability, share returns). Much of the research can
be viewed in terms of the model shown in Figure 6, which highlights the key
distinction between human resources and human resource practices. The for-
mer is the pool of human capital under the firm’s control at a given point in
time, while the latter is the collection of firm activities that are directed toward
managing the human capital pool to enhance firm value.

The human capital pool refers to the skills, knowledge, ability, education,
experience, and personality traits of individuals, while human resource (HR)
practices involve activities such as staffing, work design, training, communi-
cation, and evaluating and rewarding individuals. The distinction between hu-
man resources and HR practices is important because it emphasizes that hu-
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Figure 6

Model of Strategic Human Resource Management Components
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Source: Adapted from Wright, Dunford and Snell [2001]

man resources per se do not create value unless they are manifested through
particular behaviors, and that the role of HR practices is to motivate, facilitate,
and align such behaviors with the firm’s strategy [Wright, McMahan and
McWilliams, 1994]. HR practices have a direct impact on employee behavior,
as well as an indirect impact on behavior via their direct impact on the pool of
human capital [Wright, Dunford and Snell, 2001].

Research that focuses on the human capital pool often takes the perspec-
tive that managers’ personal characteristics should be “matched” with the na-
ture of the business strategy being pursued [e.g., Boone, Brabander and Van
Witteloostuijn, 1996; Delos and Beamish, 2001; Gupta, 1984; Gupta and Go-
vindarajan, 1984; Szilagyi and Schweiger, 1984]. Other research in this vein
takes the perspective that it is managers’ behaviors, not their personal charac-
teristics, that should be matched with strategy, as managers are assumed to be
capable of exhibiting a wide range of behaviors [Schuler and Jackson, 1987].
Both perspectives, however, emphasize individual managers as the unit of
analysis, and seek to link managers’ characteristics/behaviors with perform-
ance outcomes.

However, much contemporary research in human resource management
focuses on HR practices instead of on individual managers. The emphasis is
on developing and deploying systems of HR practices as opposed to specific
practices in isolation [e.g., Wright and McMahan, 1992; Lado and Wilson,
1994; Barney and Wright, 1998]. Such systems—often termed “high perform-
ance work systems” [Huselid, 1995; Becker and Huselid, 1998; Becker,
Huselid and Ulrich, 2001]—include rigorous recruitment and selection proce-
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dures, performance-contingent incentive systems, management development
and training activities, and significant commitment to employee involvement.
Much research has shown that high performance work systems are positively
associated with a variety of performance outcomes [e.g., Becker and Gerhart,
1996; Becker and Huselid, 1998; Boxall and Steeneveld, 1999; Hitt, Bierman,
Shimizu and Kochhan, 2001; Huselid, 1995; Youndt, Snell, Dean and Lepak,
1996].

The system aspect of HR practices is critical: The research literature em-
phasizes that it is the system of work practices, properly configured, and not
individual elements of it, that drives performance. Not only can a system of
interrelated HR practices create synergies that independent practices cannot,
but the interrelatedness of the system components can make the value created
by HR more difficult for competitors to imitate [Barney and Wright, 1998]. In
this regard, Wright and Snell [1991] call for the “horizontal integration” of HR
practices, and MacDuffie [1995] emphasizes the performance advantages of
“bundles” of HR practices.

The system emphasis is also consistent with the view of organizational
performance found in the literature on total quality management (TQM).
While traditional approaches to human resource management often focus on
individuals’ contributions to firm performance (e.g., by emphasizing individ-
ual performance appraisal, goal setting, and feedback), TQM practices focus
on system characteristics that facilitate or constrain individual performance,
e.g., work processes, technology, training, job design, and organizational
structure [Waldman, 1994a, 1994b]. Such a focus can be traced to Deming,
who believed that system-based sources of variation in work performance
were far more important than individual factors such as ability and motivation:
“No amount of care or skill in workmanship can overcome fundamental faults
in the system” [Deming, 1986, p. 315]. An implication of this view is that a
strong focus on individual characteristics such as ability, motivation, personal-
ity, and experience is likely to underemphasize many of the key drivers of
value creation.

High performance work systems entail both technical and strategic HR
activities. Technical activities involve recruiting, selection, performance
measurement, training, and administration of compensation and benefits. Stra-
tegic activities, although less clearly defined than technical activities, involve
designing and implementing internally consistent policies and practices to en-
sure that a firm’s human capital contributes to the achievement of its objec-
tives. While managers often believe that their HR system’s technical activities
are more effective than its strategic activities, research suggests that strategic
activities are more strongly associated with firm performance [Huselid, Jack-
son and Schuler, 1997].

HR systems can also be distinguished by their relative emphasis on “con-
trol” versus “commitment.” The goals of control HR systems include reduc-
ing labor costs and improving efficiency by enforcing employee compliance
with specified rules and procedures and by basing rewards on measurable out-
put criteria. The goals of commitment HR systems include shaping desired
employee behaviors and attitudes by forging psychological links between or-
ganizational and employee goals [Arthur, 1994]. Proponents of commitment
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HR systems contend that such systems lead to a highly motivated and empow-
ered workforce whose goals are aligned with those of the firm, while control
HR systems, they maintain, often lead to employee resistance. Consequently,
smoothly functioning commitment HR systems are hypothesized to result in
better performance outcomes than control HR systems. Arthur’s [1994] study
supports this hypothesis for the performance outcomes of employee turnover
and labor efficiency.

Commitment HR systems are characterized by greater employee in-
volvement than are control HR systems. One means of increasing the level of
involvement is to use employee work teams that are given a meaningful de-
gree of autonomy. Research finds that the use of work teams is positively as-
sociated with job satisfaction, motivation, productivity, task performance, and
the overall performance of the firm. One example is the research of Banker,
Field, Schroeder and Sinha [1996], which finds the use of work teams to be
associated with both improved product quality and greater labor productivity.

Customer Focus

Research with a customer focus links customer-related measures to firm-
and market-level performance outcomes [Srivastava, Shervani and Fahey,
1998]. Much of the research in this area examines either customer satisfaction
[e.g., Anderson and Sullivan, 1993; Anderson, Fornell and Lehmann, 1994;
Fomell, Johnson, Anderson, Cha and Bryant, 1996; Ittner and Larcker, 1998a;
Loveman, 1998; Nagar and Rajan, 2005; Rust and Zahorik, 1993; Oliver,
1997; Zeithaml, 2000] or brand equity [e.g., Assmus, Farley, and Lehmann,
1984; Barth, Clement, Foster and Kasznik, 1998; Bublitz and Fttridge, 1989;
Kallapur and Kwan, 2004; Lane and Jacobson, 1995; Morgan, 2000; Simon
and Sullivan, 1993]. Customer satisfaction research often focuses on “inter-
mediate” variables such as customer retention and referrals and their relation
to financial performance outcomes, e.g., revenues, profits, and share prices. A
few studies, however, examine the effects of incentive compensation plans
that include customer satisfaction measures [e.g., Banker, Potter and Sriniva-
san, 2000].

Itter and Larcker’s [1998a] study of the performance effects of customer
satisfaction illustrates this type of research. The basic questions concern
whether customer satisfaction measures are leading indicators of financial per-
formance, whether the economic value of customer satisfaction is fully re-
flected in contemporaneous financial measures, and whether the public release
of customer satisfaction measures provides incremental information to the
stock market; thus, customer satisfaction is studied at three levels—individual
customer, business-unit, and firm. Analyses conducted at the individual cus-
tomer level examine whether current satisfaction is associated with changes in
customers’ future purchase behavior and firm revenues. Higher satisfaction is
expected to improve future financial performance by improving customer re-
tention. Customer satisfaction is found to be associated with increases in both
customer retention and revenue, while revenue growth from improved cus-
tomer satisfaction diminishes at higher satisfaction levels.
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Analyses at the business unit level examine the extent to which customer
satisfaction measures predict future accounting performance and number of
customers. Results indicate that business units with higher satisfaction levels
have greater revenue per customer and that higher satisfaction has an indirect
effect on accounting performance by attracting new customers. Changes in
customer satisfaction have no direct effect on subsequent changes in revenues,
but are positively related to future changes in the number of retail customers,
which in turn is positively related to changes in revenues. Finally, analyses at
the firm level concern whether the stock market views customer satisfaction as
a forward-looking performance indicator. Specifically, the extent to which
customer satisfaction scores are associated with the market value of equity,
after controlling for information contained in contemporaneous accounting
numbers, is examined. Satisfaction scores are positively associated with fore-
casted earnings, suggesting that at least some of the expected benefit from
greater customer satisfaction is impounded in earnings forecasts. There is
some indication that customer satisfaction is of incremental value to stock
market participants, but the evidence is much weaker than that at the individ-
ual customer and business unit levels.

Other customer-focused research concerns brand equity. Such research
takes many forms [Lemon, Rust and Zeithaml, 2001}, including studies of the
value of extending, or leveraging, an established brand name, and studies of
the performance effects of advertising. Lane and Jacobson [1995] point out
that brand leveraging—which attaches an established brand name to new
products and evokes favorable associations with the brand name—can enhance
the brand’s image, generate savings in brand development and marketing
costs, and increase revenues in the extension market. On the other hand, brand
leveraging can result in cannibalization, brand image dilution, and brand fran-
chise destruction—as brand extensions can lead to confusion about brand im-
age. For example, a brand extension might diminish the perceived exclusivity
or status appeal of a brand, which could not only hurt the firm in the new mar-
ket but also in the brand’s original market. Lane and Jacobson [1995] esti-
mated the impact on stock returns of the release of new information regarding
brand extensions in the consumer food product industry, and found significant
market reactions that differed according to how familiar the brands were to
consumers.

Research on advertising expenditures is relevant because such expendi-
tures are a proxy for the development of brand equity [Barth, Clement, Foster
and Kasznik, 1998]. Studies of the value-relevance of advertising often exam-
ine R&D expenditures as well, since the rationale for both is to create value
that will be realized in the future. Chauvin and Hirschey [1993], for example,
find that both advertising and R&D expenditures are positively associated with
the future market value of the firm (especially for larger firms) in both the
manufacturing and non-manufacturing sectors. They also find that few firms
report exceptionally high levels of both R&D and advertising simultaneously,
suggesting that firms believe R&D and advertising are alternative means of
product differentiation. Finally, the importance of advertising expenditures for
value creation is reinforced by Capon, Farley and Hoenig’s [1990] meta-
analysis_of 320 empirical studies of the determinants of firms’ financial per-
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formance; Capon et al. conclude that advertising is one of a small number of
“primary contributors” to firms’ financial performance.

In the U.S., advertising expenditures generally are expensed in the period
incurred because of the conservatism of generally accepted accounting princi-
ples. In Australia, however, firms are allowed to capitalize advertising and
other brand-equity expenditures. Moreover, under Australian rules intangibles
(as well as tangible assets) can be revalued under certain circumstances. Barth
and Clinch [1998] explain that upward revaluations of appreciated assets are
discretionary when their recoverable amounts exceed their carrying amounts,
but that asset impairments require downward revaluations when their recover-
able amounts are below their carrying amounts. Barth and Clinch examine a
sample of 350 public firms in three industries (nonfinancial, financial, and
mining) to determine the extent to which revaluations occur and to estimate
the impact of revaluations on the market value of firms that make them. The
results show that many nonfinancial firms (but not mining or financial firms)
revalue intangible assets, and that the most commonly revalued intangible for
nonfinancial firms is brands. Moreover, both upward and downward revalua-
tions are value-relevant, and revaluations are significantly associated with
stock prices.

Process Focus

Research that is relevant to the Navigator’s process focus includes studies
of quality initiatives—or total quality management (TQM) programs—and
studies of investment in information technology (IT). In the quality improve-
ment area, research linking quality to operational and financial performance
outcomes focuses on both “conformance quality ” and “performance quality”
[e.g., Aaker and Jacobson, 1994; Babakus, Bienstock, and Van Schotter, 2004
Buzzell and Gale, 1987; Chenhall, 1997; Douglas and Judge, 2001; Easton and
Jarrell, 1998; Hendricks and Singhal, 1996, 1997, 2001; Nagar and Rajan,
2001; Powell, 1995; Samson and Terziovski, 1999]. Conformance quality
concerns the extent to which a product’s design, manufacturing and operating
specifications meet predetermined standards, and relates mainly to the consis-
tency of quality. Performance quality—sometimes called “quality of design”
[Fine, 1986]—refers to the primary operating characteristics of products, and
relates mainly to the /evel of quality [Hendricks and Singhal, 1996]. Several
approaches for assessing the effects of quality initiatives have been developed
[e.g., Black and Porter, 1996; Flynn, Schroeder and Sakakibara, 1994; Saraph,
Benson and Schroeder, 1989].

Quality practices can affect financial performance through at least three
avenues: cost of quality, customer satisfaction, and organizational innovation
[Hendricks and Singhal, 1997]. The cost-of-quality avenue suggests that im-
proving conformance levels should increase profit, in part due to the faster
learning that occurs when higher quality is pursued [Fine, 1986, 1988]. As
Hackman and Wageman [1995, p. 330] put it: “TQM is pro-learning, with a
vengeance.” The customer-satisfaction avenue suggests that higher customer
satisfaction should lead to higher customer retention rates, increased market
share, and greater profitability. The organizational-innovation avenue suggests
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that quality initiatives improve organizational performance by encouraging the
use of scientific knowledge [Wruck and Jensen, 1994] and by changing per-
formance measurement and reward systems [Hendricks and Singhal, 1997].

Some of the early research on the effectiveness of TQM practices pro-
duced confusing and unreliable results. Powell [1995] reviews several early
studies which claimed that TQM practices had significant positive perform-
ance effects, observing that most of them “were conducted by consulting firms
or quality associations with vested interests in their outcomes, and most did
not conform with generally-accepted standards of methodological rigor”
[Powell, 1995, p. 18]. In contrast, several early claims that TQM practices are
not effective appeared in the popular press and elsewhere, also typically based
on studies performed by consulting firms. However, studies reporting a lack of
TQM effectiveness were often based on managers’ perceptions of TQM’s im-
pact, and not on rigorous empirical analysis. For example, Hendricks and
Singhal [1997, p. 1260] refer to Hiam’s [1993] negative analysis of 20 TQM
studies, noting that only three of them “report any kind of numerical meas-
urement of the profitability impact of TQM . . . . [The others] simply gave
opinions about whether or not TQM improved the bottom line performance.”
All three of the quantitative (non-perception) studies found positive associa-
tions between TQM and financial outcomes.

Some of the research on quality initiatives has used the winning of the
Baldrige Quality Award or other major awards as a proxy for successful im-
plementation of a quality improvement program, and positive associations be-
tween award proxies and various financial performance outcomes have been
documented [e.g., Hendricks and Singhal, 1996, 1997, 2001]. Moreover, it has
been found that quality awards given by independent organizations are more
strongly associated with financial performance than are other types of
awards—for example, awards given by companies to their suppliers. Most
empirical studies, however, do not use quality awards as proxies for successful
implementation, and they also find positive associations between the imple-
mentation of quality practices and financial outcome measures such as profit-
ability, sales growth, market share, and systematic risk [e.g., Douglas and
Judge, 2001; Flynn, Schroeder and Sakakibara, 1995, 1996; Mukherjee, Lapré
and Van Wassenhove, 1998; Nagar and Rajan, 2001; Powell, 1995; Samson
and Terziovski, 1999; Soteriou and Zenios, 1999].

The second type of process focus for which considerable research exists
is investment in IT [Sethi and King, 1994]. The research literature in this area
typically maintains that IT displaces other inputs—both labor and other forms
of capital—in the production of goods and services as firms try to take advan-
tage of superior price and performance improvements in IT relative to other
inputs [e.g., Dewan and Min, 1997]. In fact, it has been argued that IT isnot a
traditional capital investment but a “general purpose technology” [Bryn-
jolfsson and Hitt, 2000]. A general purpose technology (GPT) is an enabling
technology that opens up new opportunities rather than providing a complete
solution to an organizational (or societal) need; as such, GPTs are character-
ized by pervasiveness, the potential for further technical improvements, gener-
alized productivity gains, and increasing returns-to-scale [Bresnahan and Tra-
jtenberg, 1995]. Examples of GPTs are the steam engine, the telegraph, the
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electric motor, and the semiconductor. The argument that IT is a general pur-
pose technology rests on the position that “a significant component of the
value of information technology is its ability to enable complementary organ-
izational investments such as business processes and work practices [and that]
these investments, in turn, lead to productivity increases by reducing costs
and, more unportantly, by enabling firms to increase output quality in the form
of new products or in improvements in variety” [Brynjolfsson and Hitt, 2000,
p- 24].

The relationship between IT investment and performance has been inves-
tigated extensively at the economy-wide level, the industry level, and the firm
level [Brynjolfsson and Yang, 1996; Devaraj and Kohli, 2000]. Studies con-
ducted at the firm level focus on investment in computers and computer-
intensive technology such as electronic data interchange, automated teller ma-
chines, airline reservations systems, and computer-aided manufacturing. Such
studies generally show a positive IT-productivity relationship. It is becoming
increasingly recognized, however, that IT spending must be coupled with ef-
fective IT usage if this positive relationship is to emerge [e.g., Devaraj and
Kohli, 2003].

The early literature in this area was controversial. Some early studies
found little (or negative) impact of IT investment on productivity gains or fi-
nancial outcomes [e.g., Alpar and Kim, 1990; Loveman, 1994; Strassmann,
1985, 1990], while others found positive impacts [e.g., Banker and Johnston,
1995; Kekre and Mukhopadhyay, 1992; Mukhopadhyay and Cooper, 1993].
These mixed results suggested to some observers that investment in IT had
become a “strategic necessity” but was not a source of competitive advantage
[e.g., Clemons, 1991].

Both theoretical and methodological explanations for the neutral or nega-
tive results have been considered [e.g., Brynjolfsson, 1993; Brynjolfsson and
Hitt, 1996; Dos Santos, Peffers and Mauer, 1993]. From a theoretical stand-
point, it has been argued that IT investments lower entry barriers, intensify
market competition, and eliminate market inefficiencies that enable firms to
maintain monopoly power, thus failing to create any lasting return to the in-
vesting firm [Bharadwaj, Bharadwaj and Konsynski, 1999]. Hitt and Bryn-
jolfsson [1996, p. 121], for example, concluded from their study of IT invest-
ment by 370 large firms: “Our findings indicate that IT has increased produc-
tivity and created substantial value for consumers. However, we do not find
evidence that these benefits have resulted in supranormal business profitabil-
ity.” Methodological issues include failure to adequately control for other in-
dustry- and firm-specific factors that influence financial performance, mis-
specification of the time lag between IT investment and subsequent financial
impact, and the use of accounting measures of performance. While these is-
sues are relevant to many types of value-driver research, they appear to have
especially affected early studies of the IT-performance relationship.

Another feature of many early studies was the tendency to investigate
aggregate outcome variables at the firm level instead of “intermediate” vari-

ables (e.g., quality, costs, inventory reductions) that are expected to affect
firm-level outcomes [Barua, Kriebel and Mukhopadhyay, 1995]. On this point,
Kelley [1994, p. 1406] argues that it is not surprising that early studies often
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failed to find a payoff to IT because they “suffered from a lack of specificity in
conceptualizing the link between technology and the affected process or proc-
esses.” Similarly, Mukhopadhyay, Rajiv and Srinivasan [1997] maintain that
the impact of IT on specific processes and tasks must be understood because
the effects of successful and unsuccessful IT applications can offset each other
when the firm is the unit of analysis. Finally, Devaraj and Kohli [2000] point
out that the interdependent effects of IT investment in concert with other ini-
tiatives such as business process reengineering (BPR) must be considered be-
cause the impact of IT may depend on whether other initiatives are also im-
plemented. Moreover, the implementation of IT along with another initiative
such as BPR could have a synergistic performance effect that is greater than
the sum of the separate effects of the two initiatives. Francalanci and Galal
[1998] make the same point with respect to the combination of IT investment
and changes in workforce composition.

Later studies that address many of these theoretical and methodological
issues—e.g., by using stock prices or Tobin’s q as the measure of perform-
ance, or by employing less aggregated performance measures—find positive
associations between IT investment and financial performance [e.g., Anderson
and Lanen, 2002; Bharadwaj, Bharadwaj and Konsynski, 1999; Brynjolfsson
and Hitt, 1996, 2000; Francalanci and Galal, 1998; Lichtenberg, 1995; Powell
and Dent-Micallet, 1997; Sohal, Moss and Ng, 2000; Srinivasan, Kekre and
Mukhopadhyay, 1994; Weill, 1992]. In fact, several studies show not only
positive returns to IT investment, but greater returns to IT than to investments
in labor and other forms of capital [e.g., Brynjolfsson and Hitt, 1995, 1996;
Lichtenberg, 1995; Dewan and Min, 1997].

Brynjolfsson and Yang [1999] observe that the positive association be-
tween IT investment and performance found in later studies could mean that
IT investment is a proxy for investment in other types of organizational capital
or for investment in organizational change: “Our deduction is that the main
portion of the computer-related intangible assets comes from the new business
processes, new organizational structure and new market strategies, which each
complement the computer technology. . . . More recent studies provide direct
evidence that computer use is complementary to new workplace organization.
...” [seen in Lev, 2001, p. 64]. This is consistent with the points made earlier
concerning the interdependencies and complementarities among value drivers,
and the difficulty of ascribing a positive performance effect to a single driver.

Finally, studies of the market reaction to announcements of IT investment
have sometimes distinguished between innovative and noninnovative invest-
ments. Investments are considered innovative if they represent the first use of
a technology among firms in an industry, result in a new product or service
based on IT, or lead to the development of new information technology for the
industry (e.g., software with new applications). Investments are considered
noninnovative if the firm is following investments already made by competi-
tors or the investment is made to maintain an existing application. Dos Santos,
Peffers and Mauer [1993] find that announcements of innovative IT invest-
ments are positively associated with excess returns, while announcements of
noninnovative or follow-up IT investments are not.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




84 Journal of Accounting Literature Volume 24
Renewal and Development Focus

With respect to the renewal and development focus of the Navigator, a
substantial amount of research exists on the association between financial out-
come measures and both R&D investment and patents. R&D is a major driver
of technological change which, in turn, has a substantial impact on productiv-
ity and growth. The substitution of technology for labor—and more generally
the substitution of intellectual capital for physical capital—has increased the
importance of R&D to such an extent that some estimates suggest the returns
to R&D investment are more than double the returns to investment in tangible
assets, reflecting both the greater productivity and the greater risk of R&D
investment [Lev, 1999].

Research on the performance effects of R&D investment entails some of
the same difficulties as research on IT investment, including uncertain time
lags between investment and impact and the potential difficulty of controlling
for other variables that affect performance. The body of research on R&D,
however, is stronger than that on IT, with many studies showing R&D spend-
ing to be positively related to financial outcomes such as sales growth, share
returns, and book-to-market values [e.g., Aboody and Lev, 1998; Chan, La-
konishok and Sougiannis, 2001; Griliches, 1995; Lev and Sougiannis, 1996,
1999; Hand and Lev, 2003]. Privately-financed R&D has been found to con-
tribute more to productivity than government-financed R&D, although the
contribution of both is significant. Moreover, the impact of basic research that
is aimed at developing new science and technology is greater than the impact
of other types of R&D, such as product development and process R&D, that
are aimed at improving production efficiency [Lev, 2001]. This is consistent
with Dos Santos et al.’s [1993] finding of greater market impact for the an-
nouncement of innovative IT investments than for the announcement of fol-
low-up IT investments.

In addition, R&D investment tends to have greater impact on firm value
in the earlier stages of the R&D process. For example, Pinches, Narayanan and
Kelm [1996] studied R&D’s market impact in the three sequential stages of
initiation, progress, and commercialization, finding a generally decreasing
trend in market impact over these three stages. Their analysis involved more
than 500 positive R&D announcements in the categories of biotechnology,
new products, science and research, and technology. About 10% of the an-
nouncements were made in the initiation stage, while 30% were made in the
progress stage and 60% in the commercialization stage. While the average
increase in stock returns was 1.24% for the entire sample, the average in-
creases were 1.43% for initiation, 1.61% for progress, and 1.01% for commer-
cialization. In the biotechnology industry, the average increase was 9.44% in
the initiation stage and 6.97% in the progress stage.

It is often difficult to establish a clear relationship between R&D invest-
ment and its capital market effects. One reason, as mentioned earlier, is that
the time lag between R&D investment and realization of the related benefits is
often unknown. Another reason is that generally accepted accounting princi-
ples typically require expensing instead of capitalization of R&D, creating
concemn that firm profitability is distorted—sometimes overstated and some-
timespunderstatedofliev;nl999]:Consequently, financial statements of R&D-
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intensive firms may fail to provide adequate information for assessing profit-
ability, risk, and growth. In this regard, software expenditures, which have
been capitalized in the U.S. since 1985, are an interesting case in that research
finds that both the annually capitalized amount of software development costs
and the amount of software assets reported on the balance sheet are positively
associated with stock prices, and that software capitalization improves earn-
ings predictability—despite the subjectivity involved in capitalization
[Aboody and Lev, 1998].

In part because of concerns with accounting data, researchers examining
R&D have sometimes relied on survey responses supplied by companies in-
stead of on more objective data sources. This has led some researchers to em-
ploy more reliable measures of R&D such as patent activity, e.g., patent
counts, patent citations, and patent renewal and fee data. Of all the types of
intellectual property—including trademarks, copyrights, and trade secrets—
patents stand out as being the most tangible and as enjoying the strongest legal
protection. A strong contemporaneous relationship exists between patents and
R&D expenditures [Trajtenberg, 1990]. However, the focus in patent research
is on measures of R&D output rather than on input measures such as spending
[see, e.g., Lev, 1999, 2001; Rivette and Klein, 2000a, 2000b; Jaffe and Tra-
jtenberg, 2002]. Rivette and Klein maintain that by carefully managing its pat-
ents a firm can enhance its financial performance not only by using the patents
to protect existing products but in several additional ways.

Research shows that even simple patent counts are positively related to
investment in R&D and to firm market value. Patent counts, however, are
noisy measures because patents vary widely in terms of both technological and
economic significance and because very few patents generate substantial re-
turns. Citation of patents by subsequent patents—reflecting the impact of a
firm’s research activities on future developments—is considered a more useful
measure of value. Several studies have linked firm- and market-based per-
formance outcomes to patent counts and citations [e.g., Albert, Avery, Narin
and McAllister, 1991; Deng, Lev and Narin, 1999; Griliches, 1990; Hall, Jaffe
and Trajtenberg, 2005; Jaffe and Trajtenberg, 2002].

Further Research

While the research on intangible value drivers is voluminous, it is not
complete, and thus contributions can be made by further studies that address
the human, customer, process, and renewal and development focus areas of the
Skandia Navigator. Instead of investigating aspects of each of these focus ar-
eas independently, however, as the research reviewed in this section typically
has done, a more valuable research strategy may be to concentrate on the in-
terdependencies and complementarities among value drivers in multiple cate-
gories, recognizing that many renewal-, process-, human-, and customer-
related activities are necessary for value creation (and ultimately for value re-
alization in the form of profits, cash, or share returns). Milgrom and Roberts’
[1990, 1995] discussion of the complementarities among the key elements of a
firm’s strategy is relevant here. The defining characteristic of strategic com-
plements.is.that.an improvement.in.the effectiveness of any subset of the ac-

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




86 Journal of Accounting Literature Volume 24

tivities results in marginal returns to improvements in the remaining activities.
Activities are complements “if doing (more of) any one of them increases the
returns to doing (more of) the others” [Milgrom and Roberts, 1995, p. 181].
Thus, complementary elements of strategy, and of the value drivers that sup-
port strategy, are mutually reinforcing, and future research on intangible value
drivers should take this into account.

Other research could examine the Skandia Navigator more directly. To
what extent have organizations adopted the Navigator (or other elements of
Skandia’s intellectual capital framework) to guide their value-creation efforts?
What have been firms’ experiences with respect to implementation and use of
the Navigator, and to what extent is its use associated with improvements in
financial performance? Aside from actual experience with the Navigator, to
what extent would experimental studies demonstrate positive associations be-
tween use of the Navigator (or other elements of the Skandia framework) and
performance? Research that directly examines the Skandia Navigator might
usefully be guided by recent research on the Balanced Scorecard that specifi-
cally examines its adoption, use and performance effects [see, e.g., Banker,
Potter and Srinivasan, 2000; Davis and Albright, 2004; Hoque and James,
2000; Ittner Larcker and Meyer, 2003; Lipe and Salterio, 2000; Malina and
Selto, 2001; Moers, 2005; and Speckbacher, Bichof and Pfeiffer, 2003]. Direct
research on the Navigator would be a valuable complement to the present ap-
proach that interprets existing research within the Navigator framework.

Research could also examine the usefulness of the Navigator as a frame-
work for the external disclosure of nonfinancial information. As mentioned
carlier, Skandia published an Intellectual Capital Supplement to its annual and
interim reports for some years during the 1990s. These supplements typically
disclosed measures within each focus area of the Navigator for several Skan-
dia divisions. In addition, the Value Measurement and Reporting Collaborative
has documented a variety of voluntary disclosures using the Navigator frame-
work [Burgman, 2004; Gerard et al., 2004; Uliana et al., 2003; Wunsche et al.,
2003]. Moreover, a model that is closely related to the Navigator—the Intan-
gible Assets Monitor—has also been used as an external reporting framework.
The Intangible Assets Monitor, developed by Sveiby [1997a, 1997b] based in
part on earlier work by Sveiby, Annell, Axelsson, Emilsson, Karlsson,
Wangerud and Vikstrém [1989], encompasses three nonfinancial value-driver
categories—external structure (concerning customers and suppliers), internal
structure (concerning internal organizational processes), and competence
(concerning employees). Within each category, measures are divided into
three subcategories—stability, efficiency, and growth/renewal (or change).
The Intangible Assets Monitor has provided a foundation for nonfinancial dis-
closures by several European companies [see Sveiby, 1997b for examples], as
well as by Infosys, an information technology service provider in India [see
DiPiazza and Eccles, 2002]. However, the extent to which investors or ana-
lysts find such disclosures useful in their decision making has not, to my
knowledge, been the subject of research.
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CONCLUSION

This paper describes Skandia’s intellectual capital framework and reviews
a large amount of research that supports it. Of particular interest is the Busi-
ness Navigator, a key element of the Skandia approach that groups intangible
value drivers into four focus areas—human, customer, process, and renewal
and development. The research reviewed here was conducted from a variety of
disciplinary perspectives, including accounting, marketing, operations, human
resources, and information technology, and it examined a diverse set of value
drivers. While none of the research was designed specifically to investigate the
Skandia approach, it nevertheless addresses issues of value creation in the four
nonfinancial focus areas of the Navigator. The research strongly supports the
view that measures of intangible value drivers such as those encompassed by
the Skandia Business Navigator are positively associated with financial out-
comes at both the firm and market level.

Moreover, because the Skandia approach has much in common with other
models of value creation that involve intangibles, linking the existing research
to the Business Navigator also links it to these other approaches. An important
example is the Balanced Scorecard which was developed during roughly the
same time frame as the Skandia approach. The Balanced Scorecard involves
three nonfinancial value-driver categories—customer, internal business proc-
esses, and learning and growth—which correspond generally to the Naviga-
tor’s focus areas of customer, process, and renewal and development, respec-
tively. The Balanced Scorecard and the Navigator differ, however, in that the
other Navigator area, the human focus, does not constitute a separate Balanced
Scorecard category, but is included in learning and growth. Another difference
is that some aspects of the Navigator’s renewal and development focus would
be subsumed under the Balanced Scorecard’s internal business processes cate-
gory, specifically in the subcategory of “innovation processes” [Kaplan and
Norton, 2004]. While these and other differences between the Navigator and
the Balanced Scorecard exist, “translation” from one framework to the other is
relatively straightforward.

Furthermore, a recent development in the evolution of the Balanced
Scorecard framework—the Strategy Map [Kaplan and Norton, 2001, 2004]—
incorporates key aspects of the Intellectual Capital Distinction Tree (Figure 5)
which, as noted earlier, is an outgrowth of the Skandia Value Scheme (Figure
4). The Strategy Map is a visual representation of cause-and-effect relation-
ships among components of a firm’s strategy. Overlaying the Strategy Map on
the Balanced Scorecard’s four categories provides a temporal perspective on
how learning and growth measures are linked to internal business process
measures, which are linked to customer measures, which in turn are linked to
financial measures. The most recent version of the Balanced Scorecard Strat-
egy Map [Kaplan and Norton, 2004] proposes that the learning and growth
category comprises the three subcategories of human capital, information capi-
tal, and organization capital, and considerable attention is devoted to integrat-
ing these components of intellectual capital—or “intangible assets” as Kaplan
and Norton call them—with each other and to aligning them with strategy.
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Thus, the relevance of the Skandia Business Navigator for informing organiza-
tional analyses that are guided by the Balanced Scorecard is clear, as is the
applicability to the Balanced Scorecard of the research reviewed here.

Finally, while this paper concerns the association between components of
intellectual capital and firm- and market-level financial outcomes, reflecting
an internal or managerial focus, the Skandia Navigator and related framework
has sometimes served as a foundation for the external reporting of nonfinan-
cial information. Thus, the Skandia approach to intellectual capital may be
useful for not only understanding value creation (and research on value crea-
tion) but also for communicating value-creation activities to interested stake-
holders.
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ANNOTATED BIBLIOGRAPHY

Aaker, D.A., and R. Jacobson. 1994. The financial information content of
perceived quality. Journal of Marketing Research 31 (May): 191-201.

Corporate managers are often said to be preoccupied with short-term
profit to the detriment of long-term opportunities and business performance |
because of the pressures that financial markets place on short-term results and
because the benefits accruing to long-term strategies are more difficult to
measure and communicate to the market. Investors, too, focus on short-term
results because strategies that enhance long-term performance often diminish
current-term earnings. Against this background, the authors explore whether
the perceived quality of a firm’s product is associated with its stock returns. |
Thirty four companies/brands were studied over the 1989-1992 period. Per-
ceived quality is positively and significantly associated with stock returns, im- |
plying that quality affects investors’ expectations of future profitability. The }
relationship between perceived quality and stock returns holds after control- |
ling for advertising expenses and current Return on Investment (ROI). In fact,
the explanatory power of perceived quality is found to be comparable to that
of ROI. Overall, the findings imply that investors are aware of the information
contained in product quality and that they use this information when making
decisions. Hence, it may be beneficial for firms to disclose information about
their brand quality/image.

Aboody, D., and B. Lev. 1998. The value relevance of intangibles: The
case of software capitalization. Journal of Accounting Research 36 (Supple-
ment): 161-191.

This paper examines the relevance of information on the capitalization of
software development costs by analyzing associations between financial data
and both capital market variables and earnings forecast accuracy. It is moti-
vated by the 1996 petition from the Software Publishers Association to abolish
Statement on Financial Accounting Standards No. 86: Accounting for the
Costs of Computer Software to be Sold, Leased, or Otherwise Marketed. The
petition argued that capitalization of software development costs, which rec-
ognizes the existence of an asset, does not benefit investors. Because of in-
creasing volatility in the software market (e.g., due to compression of product
cycles or heightened competition), the realization of software assets has be-
come increasingly uncertain even at the point of technological feasibility.

Data were collected on net capitalized software assets, annual software
development expenses, annual capitalized software amounts, annual amortiza-
tion of software assets, occasional write-offs of capitalized software, and
"capitalization intensity" (ratio of the annually capitalized portion of software
development costs to total development costs, whether expensed or capital-
ized). A sample of 163 software firms is examined over the 1987-1995 period.
Annually capitalized development costs are found to be positively associated
with stock returns, as are cumulative software assets reported on the balance
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sheet. Firm size, software development intensity (ratio of annual software de-
velopment costs to sales), profitability, and leverage are significantly related to
capitalization intensity. The results also suggest that (1) the credibility of the
amounts of capitalized software development costs increased over time, (2)
changes in capitalization are associated with subsequent earnings changes, (3)
software capitalization does not reduce earnings quality, and (4) investors dis-
tinguish between capitalized and expensed software development costs. Fi-
nally, it is shown that early in the life of a firm, when the growth in intangibles
investment generally exceeds the firm’s return on equity, capitalization en-
hances reported income proportionately more than equity, implying a higher
reported return on equity under capitalization than under expensing. As the
firm matures, however, this relationship disappears.

Albert, M. B,, D. Avery, F. Narin, and P. McAllister. 1991. Direct valida-
tion of citation counts as indicators of industrially important patents. Research
Policy 20: 251-259.

This research compared patent citations, as indicators of the value to a
company of its patent portfolio, to technological experts’ ratings of the techno-
logical strength of those same patents. The logic behind the interest in citations
is that if a previously issued patent is cited by patent examiners in subse-
quently issued patents, the cited patent has been “prior art” to later patents.
Research has consistently shown that high citation counts are associated with
other indicators of technological importance. The study concerns how experts
in a field evaluate patents in that field, and whether their evaluations correlate
with the citations those patents receive.

Fourteen senior Eastman Kodak researchers evaluated the technological
importance of 77 silver halide technology patents issued to Eastman Kodak in
a two-year period. At least three researchers rated each patent based on infor-
mation packets containing an abstract of each patent. They were asked to iden-
tify the two patents they believed had the greatest and the least technological
impact, and to rate the remaining patents relative to those two. The patents
were rated for their technological, not commercial, importance. Results reveal
a strong positive association between the researchers’ ratings of technological
importance and the number of citations received. Most of this effect resulted
from patents at the high end of the ratings and citation counts. Stated differ-
ently, the most frequently cited patents were also evaluated by the Eastman
Kodak researchers as the most technologically important.

Austin, D. H. 1993. An event-study approach to measuring innovative
output: The case of biotechnology. American Economic Review 83 (May):
253-258.

The private value of patents and the effect of selected patents on rival
firms are investigated. The rivalry effects of patents is studied to show the ex-
tent to which key patent events determine market structure. The relationships
among a patent’s scope, its association with end products, its membership in a
particular scientific patent class, and its value and rivalry effects are the prin-
cipal concerns of the study. The data consist of all 565 patents owned by the
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20 largest biotechnology firms as of November 1991. Seventeen products for
which there had been competition in R&D among the sample firms were also
identified. One-fifth (121) of the patents in the sample were linked to one of
these 17 products, and another 69 patents related to these products were held
by firms outside the sample. The study controls for the confounding effects of
rival patents that issue on the same day as the patents of interest by excluding
all except 262 “solitary” patents, i.e., those issuing in weeks when no other
patent in the sample issued. The patents are divided into those with a broad
scope and those with a narrow scope, depending on the number of unique sci-
entific groups into which they are classified. A third group contains a small
subset of “blockbuster” patents that were announced in the Wall Street Jour-
nal.

The results show that product-linked patent events are valued more highly
than non-product-linked events, suggesting that patents that are identifiable
with end products are more valuable than the average patent. Some of the
unlinked patents cover intermediate processes that do not lead directly to mar-
ketable products. The author observes that although unlinked process patents
are valued less by the market immediately, product patents are not necessarily
of higher ultimate economic or social value than process patents. Moreover,
patents that are announced in the press are more highly valued when they issue
than are unannounced patents. Only small differences in value between broad
and narrow patents are identified. Finally, the effect of patents on rival firms
relative to their effects on the firms that developed them is examined. Rival
effects are measured by competing firms’ stock price responses to a rival
firm’s patent. Results show that the response of the firm owning the patent is
greater than that of its rivals (which is usually negative).

Anderson, E. W., C. Fomell, and D. R. Lehmann. 1994. Customer satis-
faction, market share, and profitability: Findings from Sweden. Journal of
Marketing 58 (July): 53-66.

Links between customer-based measures of firm performance (customer
satisfaction) and accounting-based measures of performance are examined.
Customer satisfaction is conceptualized as both transaction-specific and cumu-
lative, and cumulative satisfaction (based on the total purchase and consump-
tion experience with a good or service over time) is said to motivate a firm’s
investment in customer satisfaction. It is noted that customer satisfaction dif-
fers from product or service quality in several ways: (1) In contrast to quality
which can be perceived without consumption, customer satisfaction requires
experience with a product. (2) Customer satisfaction depends on value (ratio
of perceived quality to price) and thus, in contrast to quality, depends on price.
(3) Quality pertains to a customer’s current perception of a good or service,
whereas satisfaction is based on current and past experience.

The paper posits that market expectations and experiences affect cus-
tomer satisfaction, which in turn affects profitability. High customer satisfac-
tion (reflecting increased loyalty, reduced price elasticity, enhanced reputation,
and lower future transaction. costs).leads to customer retention and should be
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reflected in a firm’s economic return. Higher customer satisfaction is expected
to lead to higher profitability at a diminishing rate. Customer satisfaction itself
is affected by overall quality, price, and market expectations. In the context of
cumulative customer satisfaction, the long-run effects of increased expecta-
tions should outweigh short-term negative effects and lead to an increase in
overall customer satisfaction. The experience of customers in a previous pe-
riod should have a positive influence on buyers’ expectations of quality. While
both current quality and expectations are hypothesized to have a positive im-
pact on customer satisfaction, the effect of current quality is expected to be
stronger because of the greater salience of current quality experiences. Finally,
it is suggested that the relationship between customer satisfaction and market
share is not obvious. While increasing market share can lead to lower prices, it
might also result in an increasingly heterogeneous customer base that is more
difficult to satisfy. A high market share or “one size fits all” strategy is likely
to be profitable only when the customer base is homogenous.

The results indicate that (1) current customer satisfaction is primarily a
function of current quality and past satisfaction, (2) quality has the greatest
impact on customer satisfaction, (3) customer satisfaction is cumulative, (4)
the effect of expectations of quality on customer satisfaction is positive and
significant, (5) ROI is strongly affected by customer satisfaction, (6) market
share and customer satisfaction are inversely related, and (7) year-to-year in-
creases in market share are associated with decreases in customer satisfaction.
The following implications are offered: (1) The long-run nature of economic
returns from improving customer satisfaction suggests that current customers
are an “asset” to the firm. (2) Since increasing customer satisfaction affects
future cash flows, resources allocated to improving quality and customer satis-
faction should be treated as investments rather than expenses. (3) Implement-
ing a customer-asset orientation requires aligning the firm’s processes, re-
sources, performance measures, and organizational structure to treat customers
as assets. (4) Firms that achieve high customer satisfaction enjoy superior eco-
nomic returns, although those returns are not realized immediately.

Anderson, E. W_, C. Fornell, and R. T. Rust. 1997. Customer satisfaction,
productivity, and profitability: Differences between goods and services. Mar-
keting Science 16 (Spring): 129-145.

This paper is motivated by the observation that efforts to improve produc-
tivity can harm customer satisfaction. The study concerns how customer satis-
faction and productivity relate to each other and whether the relationship dif-
fers between goods and services. Disagreement exists about the relationship
between customer satisfaction and productivity. The rationale for a positive
relationship is based on the notion that customer satisfaction allows fewer re-
sources to be allocated to handling returns, rework, warranties and complaints,
thereby decreasing costs and improving productivity. The rationale for a nega-
tive relationship entails that the pursuit of customer satisfaction increases costs
and thereby reduces productivity. To resolve the issue, quality has been de-
fined as having two dimensions: (1) quality that meets customer needs (re-
flecting design-characteristicssofa product) and (2) quality that consists of
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freedom from deficiencies (product reliability, suggesting standardization).
When customer satisfaction is positively related to standardized quality, pro-
ductivity and customer satisfaction are more likely to be compatible. There-
fore, achieving superiority in both productivity and customer satisfaction is
most likely when quality standardization for a product is both possible for
producers and desirable for customers. Moreover, productivity and customer
satisfaction are compatible when standardization is more important than cus-
tomization. This is hypothesized to be more likely for goods than for services.

Customer satisfaction data from the Swedish Customer Satisfaction Ba-
rometer, which measures overall customer satisfaction as experienced by cus-
tomers, are analyzed. Productivity is measured as sales per employee. Findings
include: (1) The association between customer satisfaction and productivity is
significant and positive for goods, and significant and negative for services.
(2) Simultaneous changes in both customer satisfaction and productivity are
more strongly associated with economic returns for goods than for services.
(3) Tradeoffs between satisfaction and productivity are less likely for goods
than for services. In addition, types of businesses are classified as either high
or low on both customer satisfaction and productivity: (1) High Customer Sat-
isfaction/High Productivity: automobiles, basic foods, PCs, mainframe com-
puters, clothing stores, mail order, insurance. (2) High Customer Satisfac-
tion/Low Productivity: airlines, banks, charter travel, furniture stores, ship-
ping. (3) Low Customer Satisfaction/High Productivity: department stores, gas
stations, newspapers. (4) Low Customer Satisfaction/Low Productivity: su-
permarkets. In summary, the study suggests that customer satisfaction and
productivity are compatible only for industries with a substantial goods com-
ponent where customer satisfaction is highly dependent on standardized qual-
ity. In industries where customer satisfaction depends on dimensions of quality
that are difficult to standardize (and therefore must be customized), an in-
creased focus on customer satisfaction is warranted. Thus, the role of the dual
nature of quality—standardization vs. customization—is important for firms to
consider when evaluating the tradeoffs between productivity and customer
satisfaction, and the paper alerts managers to the risks and costs involved in
the tradeoff.

Anderson, E. W., and M. W. Sullivan. 1993. The antecedents and conse-
quences of customer satisfaction for firms. Marketing Science 12 (Spring):
125-143.

Research has shown that customer satisfaction is linked to firm profits
and executive compensation. For a firm to increase customer satisfaction,
however, it is necessary to understand the relationship between the antecedents
and consequences of satisfaction. The authors develop a model of these rela-
tionships and test it using data from a national survey of 22,300 customers of
114 companies in 16 major product and service industries in Sweden. Satisfac-
tion is modeled as a function of perceived quality and “disconfirmation,” i.e.,
the extent to which perceived quality fails to match pre-purchase expectations.
Buyers form expectations regarding the quality of a product or service. Pur-
chase and consumption of the product/service reveals a perceived quality that
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is influenced by the individual’s prior expectations. Comparison of perceived
quality with expectations causes the buyer to either confirm or disconfirm pre-
purchase expectations, an outcome that is likely to influence the buyer’s future
purchasing behavior. The ease with which customers can evaluate the quality
of a product is thought to moderate the extent of disconfirmation. When buy-
ers find it easy to distinguish high and low quality, they are more likely to ex-
perience disconfirmation. Therefore, it may be especially important for firms
whose buyers are familiar with their product, and that offer products whose
quality is difficult to standardize, to control quality and manage dissatisfac-
tion. On the other hand, disconfirmation is less a concern for products whose
quality is difficult to evaluate. Thus, firms should consider raising expecta-
tions on attributes that are difficult for customers to disconfirm, and vice
versa.

Firms that consistently provide high satisfaction tend to have customers
with a low variance of expectations about quality, which results in a positive
reputation for the firm; in turn, reputation determines the sensitivity of cus-
tomers to short-run deviations in product quality and satisfaction. High-
satisfaction firms are less vulnerable to the impact of disconfirmation on cus-
tomer retention. Consequently, current satisfaction, current perceived quality,
and disconfirmation have less impact for high-satisfaction than for low-
satisfaction firms. Since attracting new customers is more expensive than re-
taining existing customers, satisfaction can have important financial implica-
tions for firms. The results reveal that: (1) Satisfaction increases both per-
ceived quality and disconfirmation and has a positive impact on repurchase
intentions. (2) It is more important to manage customer satisfaction when cus-
tomers are familiar with a product and when the product is not complex. (3)
Expectations play a greater role in determining satisfaction when quality is
difficult to evaluate. (4) Firms that consistently provide high satisfaction and
high-quality products are better able to retain customers. (5) A firm’s ability to
control the impact of disconfirmation through effective customer service and
responsiveness is a key aspect of managing satisfaction. (6) Quality that falls
short of expectations has a greater impact on satisfaction and retention than
quality that exceeds expectations. Thus, the results suggest how customers’
expectations of product quality interact with the actual experience of product
quality to generate satisfaction, and how satisfaction influences the likelihood
of subsequent purchases.

Arthur, J. B. 1994, Effects of human resource systems on manufacturing
performance and turnover. Academy of Management Journal 37 (June): 670-
687.

This study compares the impact of different strategic human resource sys-
tems—termed “control” and “commitment” systems—on performance and
turnover in U.S. steel mini-mills. It tests the proposition that the relationship
between turnover and manufacturing performance differs between the two
types of systems. It is observed that control and commitment systems repre-
sent two distinct approaches to shaping employee behaviors and attitudes. The
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goal of control HR systems is to reduce direct labor costs and improve effi-
ciency by enforcing employee compliance with specified rules and procedures
and basing employee rewards on measurable output criteria. The goal of
commitment HR systems is to shape desired employee behaviors and attitudes
by forging psychological links between organizational and employee goals.
Commitment HR systems typically involve higher levels of employee in-
volvement than control HR systems.

It is argued that smoothly functioning commitment HR systems result in
higher organizational performance than control HR systems. A commitment
system can lead to a highly motivated and empowered work force whose goals
are closely aligned with those of management, while a control system can lead
to strong resistance from a unionized workforce. The first hypothesis is that
plants with commitment systems will exhibit better manufacturing perform-
ance than plants with control systems. The second hypothesis is that turnover
will be higher in control systems than in commitment systems. Finally, the
literature on strategic human resource management suggests that the effect of
turnover on organizational performance depends on the nature of the system in
which the turnover occurs. For instance, the tendency for jobs in organizations
having commitment systems to require high training and skill levels suggests a
stronger relationship between organizational tenure and performance in com-
mitment systems than in control systems. The third hypothesis is a stronger
negative relationship between turnover and manufacturing performance in
commitment systems than in control systems.

Data were collected via a survey of managers at 30 U.S. steel mini-mills,
and involved multiple respondents per mini-mill. Human resource variables
examined included decentralization, participation, training, skill, due process,
wages, benefits, bonuses, and the percentage of the workforce that is union-
ized. The dependent variables were manufacturing performance and turnover.
Manufacturing performance was proxied by labor efficiency and measured as
scrap rate—the number of tons of raw steel needed to produce one ton of fin-
ished product. Turnover was measured as the number of production and main-
tenance employees who left the mill over the past year divided by the total
number of production and maintenance employees in the mill. Control vari-
ables were firm age, size, union status, and business strategy. Mean scores on
measures of decentralization, training, skill, and wages were significantly
greater in commitment systems than in control systems. Bonuses were signifi-
cantly higher in control systems, consistent with the use of an output control
strategy. Mills pursuing low-cost strategies were more likely to have control
systems, while mills with differentiation strategies were more likely to have
commitment systems. Commitment systems were associated with significantly
higher manufacturing performance than control systems—reflected in both
fewer labor hours per ton and lower scrap rates. Turnover was more than twice
as high in mills with control systems than in mills with commitment systems.
Finally, the negative relationship between turnover and manufacturing per-
formance was greater in commitment systems than in control systems.
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Banker, R. D, J. Field, R. G. Schroeder, and K. K. Sinha. 1996. Impact of
work teams on manufacturing performance: A longitudinal field study. Acad-
emy of Management Journal 39 (August): 867-890.

Companies are increasingly forming work teams in an attempt to improve
performance and achieve faster product innovation, higher quality, and im-
proved customer satisfaction. Human resource management theories distin-
guish work teams along an autonomy continuum ranging from traditional
work groups with low or no autonomy to self-designing teams with high
autonomy. Self-designing teams have control over the composition of the
team, and they decide on the tasks to be completed and the person(s) to com-
plete them. Research has found that use of work teams is positively associated
with idea generation and implementation, as well as improved productivity,
satisfaction, motivation, attitude, and task performance—thereby positively
affecting overall firm performance.

This study focuses on the performance implications of a team-based work
system over a 21-month period in the context of manufacturing. The teams
studied are intended to institutionalize worker participation in four production
lines of a manufacturing plant (submotor, gear train, printed circuit board, and
final assembly). These four lines vary in product diversity and capital/labor
intensity. In the first part of the study, team effectiveness is found to improve
over time after teams have built trust and resolved internal conflicts. The evo-
lution of the work teams and their increasing effectiveness over time imply
that team performance should be modeled as a time-trend instead of a one-
time intervention. In the second part of the study, quantitative evidence of im-
proved manufacturing performance (quality and labor productivity data) is
collected. Quality is measured as the percentage of defective units produced,
and labor productivity is measured as the number of units produced divided by
total production hours. Results show that while there is no time trend in the
defect rate prior to the formation of work teams, there is a significant reduc-
tion in the defect rate during the weeks following work-team formation. Labor
productivity increases as well. Overall, the findings show that the use of work
teams is positively associated with product quality and labor productivity.

Banker, R. D., G. Potter, and D. Srinivasan. 2000. An empirical investiga-
tion of an incentive plan that includes nonfinancial performance measures. The
Accounting Review 75 (January): 65-92.

This study investigates whether nonfinancial performance measures are
leading indicators of financial performance, and whether the adoption of an
incentive compensation plan that includes nonfinancial measures for key man-
agers leads to improvements in financial and nonfinancial performance. Rela-
tively little is known about the impact of nonfinancial measures in incentive
contracts, and prior research has produced mixed findings, possibly due to the
short time periods investigated. The present study examines the use of nonfi-
nancial measures in a hotel chain with more than 60 longitudinal observations
per business unit, and lagged measures are used to examine the ability of non-
financial measures to predict future financial performance. The results suggest
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that (1) customer satisfaction is associated with future financial performance
(operating profits, revenues, and costs) and contains additional information not
reflected in financial measures, (2) customer satisfaction does not appear to
impact current performance, and (3) while both financial and nonfinancial
measures improve after the implementation of an incentive plan that includes
nonfinancial measures, the improvement in financial performance cannot be
ascribed solely to inclusion of nonfinancial measures.

Barth, M. E,, and G. Clinch. 1998. Revalued financial, tangible, and in-
tangible assets: Associations with share prices and non-market-based value
estimates. Journal of Accounting Research 36 (Supplement): 199-233.

Two principal questions are addressed: Do the relevance, reliability, and
timeliness of asset revaluations differ across types of assets—investments,
property, plant and equipment, and intangibles? Do the relevance, reliability
and timeliness of such revaluations differ if the valuation amount is deter-
mined by the firm’s board of directors or by an independent appraiser? The
study concerns firms in Australia, where upward revaluations of appreciated
assets are discretionary when their recoverable amounts exceed their carrying
amounts and must be done for all assets in an asset class, and downward re-
valuations of impaired assets are required when their recoverable amounts are
below their carrying amounts and may be done for specific assets. Using a
sample of 350 public firms in three industries (nonfinancial, financial, and
mining), the following results emerge: (1) Many nonfinancial firms revalue
intangible assets, but no mining firms and few financial firms do; the most
commonly revalued intangible for nonfinancial firms is brands. (2) Both up-
ward and downward revaluations are value-relevant. (3) Revalued amounts in
all three asset classes—investment, property, plant and equipment, and intan-
gibles—are value-relevant. (4) Revalued amounts are associated with share
prices and firm value estimates. (5) Revalued operating assets are more value-
relevant than assets that are less directly related to operations. (6) Director-
based and independent-appraiser-based valuations are not viewed differently
by investors. Overall, revalued assets have implications for firms’ current
value and future profitability.

Bassi, L. J., B. Lev, J. Low, D. McMurrer, and G. A. Siesfeld. 2000.
Measuring corporate investments in human capital. In M.M. Blair and T.A.
Kochan, Eds. The New Relationship: Human Capital in the American Corpo-
ration. Washington, DC: The Brookings Institution.

This is a broad-ranging essay on the central importance to both firms and
markets of human capital. Among the points made are the following: (1)
Firms know little about the nature and magnitude of the investments they
make in human capital and whether these investments are effective. (2) The
growing gap between the book and market values of firms in knowledge-
intensive industries suggests an enormous role of human capital. (3) While the
capital markets serve to adjust firm valuations based on changes in a firm’s
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human capital, the adjustment process is not well understood. (4) Public com-
panies have little incentive to disclose human capital information. (5) The ab-
sence of accepted methods for measuring and valuing firms’ investments in
human capital is likely to result in underinvestment. Finally, several possible
measures of human capital are proposed, involving, e.g., investments in formal
and informal training, employee and customer satisfaction, collaboration lev-
els in key initiatives, productivity of knowledge workers, employee awareness
of knowledge sources, management experience and credibility, alignment of
compensation with shareholder interests, and performance-based compensa-
tion policies.

Becker, B. E., and B. Gerhart. 1996. The impact of human resource man-
agement on organizational performance: Progress and prospects. Academy of
Management Journal 39 (August): 779-801.

The influence of human resource (HR) decisions on organizational per-
formance is discussed, and unresolved questions for further research are iden-
tified. The paper is motivated by the fact that the mechanisms by which HR
decisions create and sustain value are complex and poorly understood. For
example, HR systems are “invisible” assets that create value only when prop-
erly embedded in the operational systems of an organization, and they are so-
cially complex because of the importance of organizational culture and inter-
personal relationships. Finally, HR systems are more than single practices, and
they exhibit synergies with the rest of the organization and the environment.
Thus, individual practices must be both aligned with each other and consistent
with the HR architecture if they are to affect performance.

The importance of developing a cumulative body of knowledge in this
area is emphasized. In response to researchers often focusing on different sets
of HR practices and measures and their links with organizational performance,
which can hinder efforts to achieve cumulative results, the use of broad effec-
tiveness measures (sharcholder return, firm profit, organizational survival,
productivity, cycle time, and customer complaints) for assessing performance
is proposed. Several avenues for research are discussed. First, while cross-
sectional studies can provide generalizable results on the link between HR and
performance, they typically offer little insight into the process by which value
is created; studies of single firms or plants often provide a clearer picture of
such processes. Second, future research should focus more on ruling out alter-
native explanations for observed relationships between HR and performance;
reverse causation is an example—does profit sharing cause higher profits or do
firms with higher profits implement profit sharing? Third, firm-specific meas-
ures of HR system alignment are needed, instead of simply basing such meas-
ures on the generic strategies of cost leadership and differentiation. Fourth,
omitted variables often prevent drawing reliable conclusions about the link
between HR and performance. Finally, in survey-based research a method bias
may exist if both dependent and independent variables are subjectively as-
sessed by a single survey respondent instead of being collected from different
individuals.
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Behn, B. K, and R. J. Riley. 1999. Using nonfinancial information to
predict financial performance: The case of the U.S. airline industry. Journal of
Accounting, Auditing & Finance 4 (Winter): 29-56.

This study examines the relationship between nonfinancial information
and current financial performance, as well as whether nonfinancial informa-
tion predicts future financial performance, for airlines in the U.S. Since air-
lines have significant fixed costs, it is argued, the information content of fi-
nancial statements based on historical cost may be limited. Using analysts’
reports and business press articles, several nonfinancial measures that might be
expected to affect financial outcomes are identified, including on-time per-
formance, customer satisfaction (complaints), mishandled baggage, ticket
oversales, in-flight service, load factor, market share, and available ton miles.
Monthly nonfinancial performance data were gathered from sources published
by the U.S. Department of Transportation, with approximately 30 quarterly
observations for each of seven airlines from 1988 to 1996.

Findings include the following: (1) On-time performance, mishandled
baggage, ticket oversales, and in-flight service are important measures of cus-
tomer service. (2) Customer satisfaction, load factor, and market share are
positively associated with both current revenue and current operating income.
(3) Customer satisfaction and market share are positively associated with fu-
ture operating income. (4) Customer satisfaction, load factor, available ton
miles, and market share are positively associated with future revenues. (5)
Customer satisfaction is negatively associated with future expenses. (6) Avail-
able ton miles are negatively associated with future operating income. Overall,
the results suggest that nonfinancial performance measures are related to cur-
rent financial performance, and are useful in predicting future revenues, ex-
penses, and operating income.

Bharadwaj, A. S., S. J. Bharadwaj, and B. R. Konsynski. 1999. Informa-
tion technology effects on firm performance as measured by Tobin's q. Man-
agement Science 45 (June): 1008-1023.

The relationship between IT investment and firm performance is exam-
ined. Previous studies of this relationship are criticized on methodological
grounds because they often used accounting-based performance measures that
reflect past information, are not adjusted for risk, and are influenced by tax
laws and accounting rules. The measure of firm performance used here is
Tobin’s q (the market value of the firm divided by the replacement cost of its
assets), a measure that is forward-looking, risk-adjusted, and less susceptible
to accounting- and tax-related influences. After controlling for industry char-
acteristics and other firm-specific variables, 1T investment had a significant
positive association with Tobin’s q, implying that IT investment is related to a
firm’s performance potential and contributes to intangible value as firms use
IT to improve product quality, refine market orientation, and pursue superior
customer relationships. Consequently, IT capital may be an important deter-
minant of firm value.
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Brynjolfsson, E. 1993. The productivity paradox of information technol-
ogy. Communications of the ACM 36 (December): 66-77.

The relationship between information technology and productivity is ana-
lyzed, motivated by the observation that while the computing power of the
U.S. economy has increased, productivity, especially in the services sector,
seems to have stagnated. This phenomenon, called the productivity paradox,
could be the result of problems with productivity measurement or misman-
agement of IT by developers and users. To elaborate, during the 1980s a de-
crease in productivity coincided with an increase in IT investment that caused
the level of IT capital per information worker to approach the level of produc-
tion capital per production worker. The negative relationship between IT
spending and productivity at the economy level, while potentially due to many
factors, was worse in the services sector (where more than 80 percent of IT
was employed), possibly because of measurement issues associated with the
idiosyncracies of many services.

Four potential explanations for the IT productivity paradox are offered.
Two point to shortcomings in measurement and research regarding productiv-
ity effects, while the other two recognize the possibility that there might actu-
ally be no major benefits to IT spending. The main argument of the paper is
that output is measured incorrectly. Traditional measures of the relationship
between inputs and outputs fail to account for nontraditional sources of value.
Benefits attributed to IT—such as increased quality, variety, customer service,
speed and responsiveness—are difficult to measure and are poorly reflected in
accounting-based metrics. Consequently, the benefits from IT may be underes-
timated. Further problems arise because I'T enables the introduction of greater
product variety and diversity, which leads to reduced economies of scale, in
turn resulting in higher unit costs. In addition, researchers may err with respect
to IT input measures. For instance, if the level of IT usage is overestimated,
then the unit productivity of IT will appear smaller than it really is. A conse-
quence could be that much of the productivity improvement attributed to com-
puter-producing industries should be attributed to computer-using industries.
Overall, the author concludes that measurement problems are the most likely
explanation for the IT productivity paradox.

The other three explanations offered relate to time lags, redistribution ef-
fects, and mismanagement. Significant lags between costs and benefits may
exist because learning is slow and benefits from IT take several years to mate-
rialize. Or IT may benefit individual firms but be unproductive from the
standpoint of an industry or the economy as a whole, so wealth could be redis-
tributed from firms with inadequate IT budgets to firms with higher IT spend-
ing. Finally, mismanagement of information and technology could exist at the
firm level, as IT can increase organizational slack and build inefficient sys-
tems. Thus, while measurement issues may be critical, a definitive answer to
the question of whether and how much IT contributes to productivity is not
available.
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Brynjolfsson, E., and L. Hitt. 1996. Paradox lost? Firm-level evidence on
the returns to information systems spending. Management Science 42 (April):
541-558.

This paper addresses the “productivity paradox” of information systems
(IS), i.e., despite enormous improvements in technology, researchers have
been unable to identify benefits of IS spending in aggregate output statistics.
Three weaknesses in typical research data, it is noted, make it difficult to dis-
tinguish the contribution of information technology (IT) from random shocks
that affect productivity: (1) Industry-level data allow only distinctions be-
tween industries with high and low IT investments; thus comparisons are often
made only among industries. (2) Firm-level data are often difficult to collect;
thus studies using firm-level data usually focus on relatively narrow samples.
(3) Measuring the benefits of IT investment is difficult. The present study tries
to circumvent these issues by using detailed firm-level data from 367 large
firms on several components of IS spending for 1987 to 1991. The data are
from annual surveys of IS managers administered by International Data
Group.

The paper builds on the economic theory of production to posit a set of
relevant variables and to define the structural relationships among them. Out-
put is posited to be a function of computer capital, non-computer capital, IS
staff labor, and other labor and expenses. Computer capital is measured by
adding the market value of central processors (supercomputers, mainframes,
and minicomputers) to an estimate of the value of PCs and terminals that is
derived by multiplying the weighted average value of PCs and terminals by
the number of PCs and terminals. IS staff expense is measured by multiplying
the IS budget figure by the percentage of the IS budget devoted to labor ex-
penses. Earlier studies typically had not distinguished computer capital from
other capital, or IS staff labor from other types of labor expenses.

The results suggest that (1) the contribution of IT to productivity is posi-
tive, (2) net marginal profit for computer capital is higher than that for non-
computer capital, (3) IS staff spending generates higher returns than spending
on other labor expenses, and (4) the rate of return is highest for firms using a
balanced mix of PCs and mainframes. Thus the study finds that computer capi-
tal and IS labor are significantly associated with increased output. It is argued
that changes in business processes that were needed to realize the benefits of
IT may have taken some time to implement, making initial returns from in-
vestments in computers low, consistent with the strategy for optimal invest-
ment in the presence of learning-by-using; that is, initial returns to IT will be
lower than returns to other capital, but will subsequently rise to exceed the
returns to other capital, thus compensating for the investment in learning.

Chan, S. H, J. W. Kesinger, and J. D. Martin. 1992. The market rewards
promising R&D—and punishes the rest. Journal of Applied Corporate Fi-
nance 5 (Summer): 59-66.

This research is motivated by the belief that current stock prices do not
fully. reflect long-term _investments such as research and development (R&D)
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that pay off years after the expenditure is made. An events study is conducted
to estimate the immediate impact of planned R&D spending announcements
on the stock prices of announcing firms. Increases in R&D spending over the
amount of the prior year are the focus of the analysis. Announcements that
receive press coverage, as well as announcements that do not, are included.
Other variables examined are the level of technology in the industry, R&D
intensity in relation to industry norms, industry concentration, market power,
and the size of the increase in R&D relative to sales. The data, from 1979-
1985, consist of 95 announcements by 64 firms, all of which are well-
established with average annual sales of $4.3 billion and average annual R&D
expenditures of $158 million. The sample was divided into four categories for
purposes of analysis: (1) Announcements of plans to increase R&D expendi-
tures with no additional information provided; (2) R&D announcements that
also released management earnings forecasts; (3) R&D announcements that
also released quarterly earnings reports; (4) R&D announcements that also
reported increases in capital expenditures.

Overall, the market response was found to be significantly positive. While
high-tech firms had positive returns to R&D announcements on average, low-
tech firms had negative returns on average. (Only 25% of low-tech firms had
positive abnormal returns, while the figure was 71% for high-tech firms.)
Higher-than-average R&D intensity was associated with larger returns only for
firms in high-tech industries. Typically, results for firms in which R&D an-
nouncements were not accompanied by other disclosures were similar to those
from the full sample. However, when concurrent disclosures regarding capital
expenditure decisions were included with the R&D announcements, the mar-
ket reaction was greater. Concurrent announcements of decreases in earnings
did not change the overall results, suggesting that the market tends to reward
firms that pursue aggressive R&D strategies even in the face of earnings de-
clines. Finally, neither firm size nor market power (reflecting the extent of a
firm’s dominance in its industry) explained differential market reaction to the
announcements.

Chauvin, K. W_, and M. Hirschey. 1993. Advertising, R&D expenditures

and the market value of the firm. Financial Management 22 (Winter): 128-
140.

Relying on the notion that advertising and R&D spending provide inves-
tors with information regarding the amount and variability of future cash
flows, this paper investigates the association of advertising and R&D with
Tobin’s q, or the ratio of the market value of the firm to the replacement cost
of its assets. Both advertising and R&D spending are found to vary greatly
across industries. R&D spending is more concentrated within industries than is
advertising, with a few high-tech industries accounting for the overwhelming
share of R&D activity. Few companies simultaneously report high levels of
both advertising and R&D, implying that advertising and R&D are considered
alternative means of product differentiation. R&D spending is a more effective
means of differentiation for manufacturing firms, whereas advertising is
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equally effective for both manufacturing and non-manufacturing firms. Both
advertising and R&D spending are higher among larger firms, and R&D
spending is more concentrated among large firms than is advertising. Thus, the
results provide evidence for the value-relevance of both advertising and R&D
spending for both manufacturing and non-manufacturing firms.

Coff, R. W. 1999. How control in human-asset-intensive firms differs
from physical-asset-intensive firms: A multi-level approach. Journal of Mana-
gerial Issues 11 (Winter): 389-405.

Human assets differ from physical assets in that the former are controlled
by the organization but not owned, and there is greater uncertainty and infor-
mation asymmetry concerning the value of human assets. This has implica-
tions for organizational control, i.e., the process of influencing individuals to
behave in ways that increase the probability of attaining organizational goals.
Four levels of organizational control are posited. The environment includes
other organizations, the government, customers, investors, legal institutions,
and the economy. Culture refers to the underlying values, beliefs and norms
that influence individual behavior and goal pursuit. Organizational structure
reflects the formal hierarchy and distribution of authority. Finally, the formal
reward system tries to influence individuals via goal setting, measurement,
performance appraisal, and rewards.

At each level, information asymmetry results in control dilemmas with
respect to human assets. In the environment, the market for corporate control
may be hindered due to lack of knowledge about the target’s human assets and
the possibility of defection. A weak internal culture can result from firm mem-
bers’ loyalties to professional associations. Concerning organizational struc-
ture, centralization and formalization rely on sound information and routine
tasks, yet human-asset-intensive firms often lack these attributes. Moreover,
performance is more difficult to measure in human-asset-intensive firms, mak-
ing it more difficult to link rewards to performance. Finally, since accounting-
based measures do not reflect human assets, underinvestment in such assets
may result.

Dos Santos, B. L., K. Peffers, and D. C. Mauer. 1993. The impact of in-
formation technology investment announcements on the market value of the
firm. Information Systems Research 4 (March): 1-24.

While logic suggests that information technology (IT) can significantly
impact firm performance, few large-scale empirical studies have attempted to
link IT investment to performance; instead, empirical support for the IT-
performance relationship consists largely of case studies. Some empirical
analyses show that IT investment does not benefit firms as much as the avail-
able case study evidence might lead one to expect, suggesting that in some
instances investment in IT would have produced better returns elsewhere. This
study contends, however, that IT investment can positively affect the value of
the firm. Using an event study methodology and focusing on public an-
nouncements of IT investments, the study finds that innovative IT investments
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increase firm value while non-innovative (follow-up) investments do not, and
this is interpreted as supportive of innovative IT investments as a means of
gaining competitive advantage.

Farquhar, P. H,, J. Y. Han, and Y. Ijiri. 1992. Brands on the balance
sheet. Marketing Management 1 (Winter): 16-22.

Managers conduct brand valuations to improve managerial decisions such
as assessing potential brand acquisitions, allocating resources internally be-
tween existing and start-up brands, tracking the performance of brands over
time, and comparing their own brands with those of competitors. They also
conduct brand valuations for purposes of mergers and acquisitions, licensing,
and fund raising. Moreover, financial institutions conduct brand valuations
when evaluating security for commercial loans. Brand valuation would thus
appear to be a valuable activity, and it is argued that putting brands on the bal-
ance sheet would allow a clearer picture of firm value. Toward this end, three
methods for assessing brand value are reviewed: Cost-based methods: Brands
are valued based on either the actual cost associated with acquiring or building
them or the replacement cost of recreating the brand. Market-based methods:
Brands are valued based on the selling price of similar brands that have re-
cently traded or royalty payments from the licensing of similar brands. Eco-
nomic valuation methods: Brands are valued by a two-stage process that in-
volves measuring the current earnings or cash flow attributable to a specific
brand and forecasting the future profitability of the brand based on its existing
use or on "stretching” the brand to other uses. Six principles for valuing brands
are recommended: (1) Define the brand to be evaluated—what exactly is the
brand and what is the target market? (2) Establish the value premise, which
might be total value, discounted cash flow, royalty rate, etc. (3) Separate the
brand from other sources of value as the brand’s value may depend in part on
tangible assets. (4) Forecast the brand’s future uses and future value, including
the impact of potential extensions. (5) Assure reliability of the brand valuation,
i.e., the consistency of the subjective judgments required. (6) Check for valid-
ity and aunditability.

Farquhar, P. H., J. Y. Han, and Y. Jjiri. 1992. Measuring brand momen-
tum. Marketing Management 1 (Spring): 24-31.

This article proposes a brand valuation system based on "momentum ac-
counting," which has been developed over the past 25 years by Ijiri. In this
application, momentum accounting monitors changes in brand performance,
standardizes patterns for tracking changes in brand values, and offers a resolu-
tion to the amortization issue that can be critical to the external reporting of
brand values. Momentum accounting shifts the focus from independent events
that are summarized in traditional financial statements to a flow of occurrences
of events, by considering the rate at which income is being generated by a
brand. Similar to the relationship between the balance sheet and the income
statement in traditional accounting, changes in net momenta are explained by a
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set of “impulse accounts,” e.g., incremental revenues produced by a new ad-
vertising campaign or additional investments in new product research. Impulse
accounts report how internal and external actions have positively or negatively
affected net momenta. Tracking brand momentum involves several steps.
First, the change in momentum from period to period is allocated to recurring
and nonrecurring causes. Second, momentum changes are explained in terms
of a set of impulse accounts, e.g., the change could be attributable to past ad-
vertising, past promotion, a competitor’s product launch, etc. Third, rather
than focusing on individual cases, managers should adopt a standardized pat-
tern of momentum dissipation for a given impulse, based on prior knowledge
about that particular activity. Steps such as these should provide incentives for
managers to direct efforts toward long-term rather than short-term profitabil-
ity.

Momentum changes occur if the revenues generated by a brand vary from
one period to the next. Constant momentum throughout a period indicates zero
performance, i.e., the brand generates no additional economic value. Im-
provements in momentum result from actions that are oriented toward long-
term growth, such as introducing a successful brand extension, opening a new
regional market for the brand, or improving attitudes toward the brand with
successful advertising campaigns. Thus, momentum accounting enables man-
agers to identify particular sources of brand value over time. Brand accounting
using the Ijiri model can produce several benefits, including refining the lan-
guage for communicating brand activities, providing a brand track record that
shows employees how well the brand is doing, helping management to allo-
cate resources internally, and enabling executives to communicate brand in-
formation across levels of management.

Fornell, C., M. D. Johnson, E. W. Anderson, J. Cha, and B. E. Bryant.
1996. The American customer satisfaction index: Nature, purpose, and find-
ings. Journal of Marketing 60 (October): 7-18.

This article describes the nature and purpose of the American Customer
Satisfaction Index (ACSI), a market-based performance measure for firms,
industries, economic sectors, and national economies. ACSI represents a cu-
mulative evaluation of a firm’s market offering, rather than an individual's
evaluation of a specific transaction. ACSI provides annual estimates of a firm-
level customer satisfaction index for each company in the sample and weights
these firm-level indices to calculate industry, sector, and national indices. Mo-
tivated by the observation that as the economy changes measures must also
change, it is argued that in today’s economy of increasingly differentiated
goods and services, producing more, however efficiently, need not necessarily
be better. Conventional output measures of economic performance, such as
productivity, are not only difficult to compute in a more differentiated market-
place, but also may be less informative than in an economy based more on
mass production and consumption of commodities.

Overall customer satisfaction is said to have three determinants—
perceived quality, perceived value, and customer expectations. Perceived
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quality depends on the two primary components of consumption experience—
customization (the degree to which the firm’s offering is customized to meet
heterogeneous customer needs) and reliability (the degree to which a firm’s
offering is reliable, standardized, and free from deficiencies). Perceived value
is the ratio of the perceived level of product quality to price. Customer expec-
tations represents the served market’s prior consumption experience as well as
a forecast of the supplier’s ability to deliver quality in the future. Research
based on the ACSI suggests that customers are generally more satisfied with
goods than with services. It also suggests that (1) customization is more im-
portant than reliability in determining customer satisfaction, (2) customer ex-
pectations play a larger role in sectors in which variance in production and
consumption is relatively low, and (3) customer satisfaction is driven more by
quality than by value or price. It is argued that ACSI provides an important
measure of past and current financial health, and that ACSI is a leading indica-
tor of financial performance.

Hendricks, K. B., and V. R. Singhal. 1996. Quality awards and the market
value of the firm: An empirical investigation. Management Science 42
(March): 415-436.

This study examines the impact of winning a quality award on the market
value of the firm by measuring the change in the firm's stock price when in-
formation about the award is publicly announced. It investigates stock price
behavior from three years before to one year after winning an award, as well
as changes in the systematic risk of the firm after winning an award. Since
some of the benefits of a quality initiative might be reflected in stock price
prior to announcement of the award, possibly causing the market reaction to
understate the complete impact of effective quality implementation, winning a
quality award might not be a complete surprise to the market. Nevertheless, a
positive market reaction to winning an award would indicate that the event
provides information to the market. .

One hypothesis is that implementing a quality program that improves
conformance quality has a positive impact on the firm’s future cash flow. Prior
research has shown that conformance quality lowers costs and improves a
firm’s likelihood of gaining market share. Hence improvements in confor-
mance quality are expected to increase a firm's revenues while reducing its
costs. A second hypothesis is that winning a quality award is associated with
changes in the systematic risk of the winning firm, reflecting the belief that
improving quality improves the firm’s competitive position. The third hy-
pothesis is that firm size is inversely related to the magnitude of the abnormal
return. Since larger firms are tracked more closely than smaller firms, more
information about large firms’ efforts to implement quality programs is avail-
able to the market, resulting in a smaller change in response to the award an-
nouncement. A final hypothesis, distingnishing between independent awards
such as Baldrige and awards that are given by companies to their suppliers, is
that the market reaction is greater for independent awards than for awards
given in company/supplier relationships.
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The sample consists of 91 award announcements covering 76 firms and
34 awarding organizations. The results indicate that the market reacts posi-
tively to award announcements and that systematic risk decreases in the post-
award period. The event of winning a quality award has a greater market im-
pact for smaller firms than for larger firms. In addition, the market reacts only
slightly to awards given by firms to their suppliers, even if the supplier is a
small firm. Finally, large firms experience negative stock price performance in
the second year prior to winning awards and this is followed by a year of posi-
tive performance, whereas small firms experience positive stock price per-
formance prior to winning awards (which is not sustained in the post-award
period).

Hendricks, K. B., and V.R. Singhal. 1997. Does implementing an effec-
tive TQM program actually improve operating performance? Empirical evi-
dence from firms that have won quality awards. Management Science 43 (Sep-
tember): 1258-1274.

Concerns have been expressed about whether TQM programs generate
real improvement in operating performance, and stories circulate about
Baldrige award winners that have suffered financial setbacks and in some
cases bankruptcy—leading to the idea that TQM might actually damage firm
performance. Such stories and concerns typically are not supported by rigor-
ous evidence, but rely on anecdotes, hype, and publicity. Most TQM studies
have been conducted by businesses and consulting firms using surveys of
managers’ opinions of TQM’s success in their organizations. Such studies nei-
ther control for industry- and economy-wide influences nor test the statistical
significance of performance improvements following TQM implementation.
In contrast, the present study aims to provide rigorous empirical evidence on
whether implementation of TQM programs affects firms' operating perform-
ance.

TQM can affect operating performance through its impact on cost of
quality, customer satisfaction, and organizational innovation. The concept of
cost of quality suggests that improving conformance levels should increase
profit, while customer satisfaction suggests that higher customer satisfaction
should lead to higher customer retention rates, increased market share, and
greater profitability. Organizational innovation suggests that TQM improves
efficiency by encouraging the use of scientific knowledge and by changing
performance measurement and reward systems. The study tests the hypotheses
that implementing an effective TQM program improves profitability, increases
revenues, and reduces costs. Additionally, the impact of implementing a TQM
program on capital expenditures, total assets, and number of employees is ex-
plored.

The sample consists of almost 400 publicly traded firms that won their
first quality award between 1983 and 1993. To estimate the benefits of TQM
programs, operating performance is measured both before and after implemen-
tation of TQM. Since an awarding organization can take several months to
evaluate the effectiveness of a firm’s TQM program, the authors use one year
prior to winning an award as an estimate of when the firm's TQM program
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became effective. Results show that firms that have won quality awards out-
perform a control sample on operating-income-based measures. Changes in
the ratio of operating income to assets, to sales, and to number of employees
are significantly greater for firms winning awards, relative to the control sam-
ple. Moreover, firms that have won quality awards outperform non-award-
winning firms in terms of sales growth. Weaker evidence suggests that firms
with TQM programs are more successful in controlling costs than firms with-
out TQM programs. Finally, firms that implement TQM experience higher
growth in both employment and total assets.

Hendricks, K. B., and V.R. Singhal. 2001. The long-run stock price per-
formance of firms with effective TQM programs. Management Science 47
(March): 359-368.

This paper compares the performance of firms winning quality awards
with that of non-award winners over a five-year pre-and post implementation
period. The stock price performance of award winners is viewed as an indica-
tor of the value of TQM. Because the market might view the winning of qual-
ity awards cautiously—resulting in a slow adjustment of stock prices over
time—it is important to link TQM to long-run stock price performance as well
as to short-term returns. The study is based on a sample of almost 600 firms
chosen by trained examiners from different awarding organizations.

The results reveal that abnormal stock returns are not significantly differ-
ent from zero during the implementation period. Thus, the stock price per-
formance of award winners does not differ significantly from that of non-
award winners during the implementation period. However, during the post-
implementation period, award winners significantly outperform non-award
winners of similar size, industry, and book-to-market ratios. The results are
interpreted as encouraging for firms that are considering the adoption of TQM,
and as reassuring for firms that have already invested in TQM. The results also
confirm that the benefits of TQM implementation are not realized immedi-
ately.

Hitt, M.A., L. Bierman, K. Shimizu, and R. Kochar. 2001. Direct and
moderating effects of human capital on strategy and performance in profes-
sional service firms: A resource-based perspective. Academy of Management
Journal 44 (February): 13-28.

This paper examines how human capital moderates relationships among
service diversification, geographic diversification, and firm performance in a
professional service (law) firm. Building on the view that much of an organi-
zation’s knowledge resides in its human capital, the authors distinguish be-
tween articulable and tacit knowledge. Articulable knowledge can be codified
and easily transferred, while tacit knowledge cannot. It is argued that profes-
sionals build articulable knowledge through formal education and tacit knowl-
edge through experience with the firm. Therefore, partners of a professional
firm, having acquired large amounts of articulable and tacit knowledge, repre-
sent substantial human capital to the firm. Moreover, a curvilinear relationship
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between human capital and firm performance is posited: Early in a partner’s
career, when he or she has substantial articulable knowledge but little tacit
knowledge, a firm might pay employees more than their marginal productiv-
ity. Later, however, as tacit knowledge is gained, productivity increases and
average costs decrease. Moreover, a positive relationship between leveraging
of human capital and firm performance is expected: Leveraging occurs when
partners help other employees, particularly associates, to develop their own
knowledge and capabilities, thereby transferring tacit knowledge to them.
Leveraging enables more efficient client management and can result in new
services and geographic coverage. The interaction of human capital, service
diversification, and geographic diversification is expected to be positively as-
sociated with firm performance.

The study examines a sample of 93 law firms between 1987 and 1991,
using survey methods and archival data. The quality of law schools attended
by partners proxies for articulable knowledge, while number of years in the
firm proxies for total experience. Firm performance is measured as the ratio of
net income to total revenue. Leveraging is measured as the ratio of associates
to partners. The results reveal a curvilinear relationship between human capital
and firm performance and a positive relationship between leveraging and firm
performance, as expected. A significant interaction effect of human capital and
leveraging on firm performance is not found, nor is a three-way interaction
among human capital, service diversification, and geographic diversification.
Overall, the results suggest that time is required for new employees to develop
human capital and that, when developed, human capital is important in the
implementation of both service diversification and geographic diversification
in professional service firms.

Hitt, L. M., and E. Brynjolfsson. 1996. Productivity, business profitabil-
ity, and consumer surplus: Three different measures of information technology
value. MIS Quarterly 20 (June): 121-142.

This paper addresses a contradiction in the results of prior research on the
association between IT investment and performance—findings that productiv-
ity improvements and consumer benefits result from IT investment versus
findings that IT has not had an impact on business profitability. The value of
IT is viewed as comprising three related issues, stated here as questions: n
Have investments in IT increased productivity, i.e., enabled the production of
more output? (2) Have investments in IT created value for consumers, i.e.,
resulted in benefits that have been passed on to consumers? (3) Have invest-
ments in IT improved business profitability, i.e., led to competitive advantage?
The paper stresses that productivity, consumer value, and business profitabil-
ity, although related, are three different measures of IT value. Three research
perspectives are used to address the above questions: (1) Productivity theory,
which concerns the evaluation of the productivity of various inputs such as
capital, labor, and R&D expenditures, predicts that lower prices for IT will
create benefits in the form of lower production costs for a given level of out-
put. (2) Competitive strategy theory holds that in a competitive market firms
cannot earn sustainable supranormal profits because other firms will enter the
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market, driving prices down. Accordingly, if IT is available to all firms in an
industry, it will not confer supranormal profits, but will become simply a
“strategic necessity.” If a firm has unique access to IT, however, it might be
able to earn higher profits. The impact of IT on barriers to entry, however, is
ambiguous as it could reduce both economies of scale and search costs, lead-
ing to lower industry profits, or it could enable increased product differentia-
tion, perhaps resulting in higher profits. Hence, competitive strategy theory
does not clearly predict either a positive or negative relationship between IT
and profits. (3) Consumer value theory entails estimating the total benefit ac-
cruing to the consumer. Finally, it is observed that two broad ways to increase
value exist—it can be created or it can be redistributed from others—and it is
maintained that productivity improvements are associated with value creation,
while increased business profitability and consumer value are associated with
value redistribution.

Data on IT spending and other variables were obtained from 370 large
firms for 1988 to 1992, and empirical analyses conducted with respect to pro-
ductivity (focusing on “total IT stock,” non-computer capital, and labor—and
their relationships to a firm’s value added), profitability (focusing on IT stock
per employee, capital intensity, debt/equity ratio, market share, and sales
growth—and their relationships to ROA, ROE, and total shareholder return),
and consumer surplus (focusing on the ratio of IT stock to value added, the
cost of IT stock, and value added in the reference year—and their relation-
ships to the increase in consumer surplus between two periods). The main re-
sults are that IT investment appears to be associated with increased productiv-
ity and substantial benefits to consumers, but there is no clear connection be-
tween these two types of benefit and firm profitability or stock prices. In fact,
the study finds some evidence of a small negative impact on profitability.
Overall, the results suggest that IT investment may be an effective way to pur-
sue a cost leadership strategy, but only if the resulting cost reductions cannot
be emulated by other firms, and that pursuit of increased profits must look be-
yond productivity and focus on how IT can address other strategic concerns
such as product position and customer service.

Huselid, M.A. 1995. The impact of human resource management prac-
tices on turnover, productivity, and corporate financial performance. Academy
of Management Journal 38 (June): 635-672.

The link between systems of high performance work practices and firm
performance is studied. The basic question concerns the impact of an exten-
sive set of human resource management practices on immediate employment
outcomes (turnover and productivity) and overall financial performance. It is
proposed that (1) systems of high performance work practices are associated
with lower employee turnover, increased productivity, and better overall fi-
nancial performance, and (2) turnover and productivity mediate the association
between high performance work practices and overall financial performance.
The study combines survey methods and archival data analysis using a sample
of 968 firms. Measures of high performance work practices are based on prior
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research that identified key practices in the areas of personnel selection, per-
formance appraisal, incentive compensation, job design, grievance procedures,
information sharing, attitude assessment, and labor-management participation
as representing sophistication in human resource management. Three addi-
tional measures were included: intensity of recruiting efforts, average number
of hours of training per employee per year, and promotion criteria. Factor
analysis reduced this set of variables to two factors: employee skills and or-
ganizational structures, and employee motivation. Dependent variables in-
cluded annual employee turnover rate, productivity (sales per employee), and
overall financial performance, the latter involving both economic and account-
ing measures (Tobin’s q and rate of return on capital).

High performance work practices were found to affect both overall firm
performance and employee outcomes. The effect of employee skills and or-
ganizational structures on turnover was negative and significant, while the ef-
fect of employee motivation was not significant. The effects of both factors on
productivity were positive and significant. Both factors were positively but
weakly related to the financial performance measures studied. The overall
conclusion is that firms benefit financially from investing in high performance
work practices, and that part of that benefit is due to employee tunover and
productivity effects.

Huselid, M. A, S. E. Jackson, and R. S. Schuler. 1997. Technical and
strategic human resource management effectiveness as determinants of firm
performance. Academy of Management Journal 40 (February): 171-188.

This research evaluates the impact of human resource managers’ capabili-
ties on human resource management (HRM) effectiveness, and the latter’s im-
pact on firm financial performance. It is argued that two types of HRM staff
capabilities significantly influence the management of a firm’s human capi-
tal—professional capabilities and business-related capabilities. Professional
capabilities relate to the delivery of traditional technical HRM practices, while
business-related capabilities enable members of a human resources staff to
understand how firm-specific business considerations can create firm-specific
HRM needs. Also addressed is whether firms have achieved a higher level of
technical HRM effectiveness or strategic HRM effectiveness. Technical HRM
activities include recruiting, selection, performance measurement, training,
and administration of compensation and benefits. Strategic HRM activities,
although less clearly defined than technical HRM activities, involve designing
and implementing internally consistent policies and practices to ensure that a
firm’s human capital contributes to the achievement of business objectives.

The study involves a survey of 293 publicly-held U.S. firms that assessed
HRM effectiveness across a wide range of practices. More than 90 percent of
respondents were senior executives in human resource management positions.
Major findings include: (1) Firms’ technical HRM activities were described as
more effective than their strategic HRM activities. (2) Strategic HRM effec-
tiveness was significantly associated with firm performance, but technical
HRM effectiveness was not. (3) The professional capabilities of HRM staff
were-described.as.greater. than their business-related capabilities. (4) Both
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technical capabilities and business-related capabilities were associated with
strategic HRM effectiveness. Thus, the results support the contention that in-
vestments in human resource management practices can provide competitive
advantage.

Ittner, C.D., and D. F. Larcker. 1998. Are nonfinancial measures leading
Indicators of financial performance? An analysis of customer satisfaction.
Journal of Accounting Research 36 (Supplement): 1-35.

The effect of customer satisfaction on financial performance and stock
returns is examined. The basic research questions concern whether customer
satisfaction measures are leading indicators of financial performance, whether
the economic value of customer satisfaction is fully reflected in contempora-
neous financial measures, and whether the public release of customer satisfac-
tion measures provides incremental information to the stock market. Analyses
are conducted at the customer, business unit and firm levels, and focus primar-
ily on measures from 73 retail bank branches.

Analysis at the customer level examines whether current satisfaction lev-
¢ls of individual customers are associated with changes in their future pur-
chase behavior and firm revenues. Higher satisfaction levels are expected to
improve future financial performance by increasing revenues from existing
customers and by improving customer retention. A Customer Satisfaction In-
dex (CSI) is developed based on three questions that assess overall satisfaction
with service, the extent to which service falls short of expectations, and how
well actual service compares to ideal service. Results reveal that CSI is associ-
ated with increases in both customer retention and revenue.

Analysis at the business unit level examines the extent to which business
unit customer satisfaction measures predict future accounting performance and
number of customers. In this case, the CSI is a composite of 20 items. Results
indicate that branches with higher satisfaction levels have greater revenue per
customer and that higher satisfaction levels have an indirect effect on account-
ing performance by attracting new customers. Changes in customer satisfac-
tion have no direct effect on subsequent changes in revenues. However, CSI
changes are positively related to future changes in the number of retail cus-
tomers, which in turn is positively related to changes in revenues. Results are
strongest for CSI changes in the top quartile, suggesting that large increases in
customer satisfaction may be necessary to improve performance.

Analysis at the firm level concerns whether the stock market views cus-
tomer satisfaction as a forward-looking performance indicator, and it uses data
from the American Customer Satisfaction Index (ACSI) where satisfaction
scores are based on 15 questions. This part of the study examines the extent to
which ACSI scores are associated with the market value of equity after con-
trolling for information contained in contemporaneous accounting numbers.
ACSI measures are found to be positively associated with forecasted earnings,
suggesting that at least some of the expected benefit from customer satisfac-
tion is impounded in earnings forecasts. Overall, however, the evidence link-
ing firm-level customer satisfaction to the value of equity is weak, especially
for firms with satisfaction scores below the median.
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Keller, K. L. 2000. The brand report card. Harvard Business Review 78
(January-February): 147-157.

Ten attributes that are similar across some of the world’s strongest brands
are identified, and a brand report card, i.e., a systematic way for managers to
evaluate a brand’s performance for each of the ten attributes, is presented. A
brand report card can potentially help a company to objectively assess areas in
which a brand is strong and to identify areas that need improvement. The ten
brand attributes are: (1) The brand excels at delivering the benefits customers
truly desire. (2) The brand stays relevant. (3) Pricing strategy is based on con-
sumers’ perceptions of value. (4) The brand is properly positioned. (5) The
brand is consistent. (6) The brand portfolio and hierarchy make sense. (7) The
brand makes use of and coordinates a full repertoire of marketing activities to
build equity. (8) The brand’s managers understand what the brand means to
consumers. (9) The brand is given proper support, and that support is sustained
over the long run. (10) The company monitors sources of brand equity. Build-
ing a strong brand, it is argued, requires a brand manager to know how a brand
is performing on all ten attributes and to use this knowledge to evaluate the
effects of new advertising campaigns and other marketing activities.

Lane, V., and R. Jacobson. 1995. Stock market reactions to brand exten-
sion announcements: The effects of brand attitude and familiarity. Journal of
Marketing 59 (January): 63-77.

Whether and how a firm’s stock return is associated with brand extension
announcements is studied. Brand names are considered valuable when they
generate incremental earnings, i.e., greater than those generated by tangible
assets. Brand leveraging, which attaches an established brand name to new
products and evokes favorable associations with the brand name, can generate
savings in brand development and marketing costs over time, increase reve-
nues in the extension market, and enhance the brand’s image. On the other
hand, brand leveraging can lead to cannibalization, brand image dilution, and
brand franchise destruction—raising the question of when brand leveraging
creates a net advantage or a net disadvantage. The answer is asserted to de-
pend on two brand equity components—brand attitude and brand name famili-
arity—that influence investors’ expectations as well as consumers’ brand per-
ceptions and related purchasing behavior. An event study is used to estimate
the market impact of brand extension announcements in the area of new con-
sumer food products. As expected, the market reacted differently to the an-
nouncements depending on brand attitude and brand name familiarity, re-
sponding most favorably to extensions of high-esteem (attitude), high-
familiarity brands and to low-esteem, low-familiarity brands. The market re-
sponded less favorably, and sometimes negatively, to brand extensions where
consumer familiarity was disproportionately high relative to consumer regard,
and where consumer regard was disproportionately high relative to familiarity.
As an example of the latter, brands with very high consumer regard and low
familiarity tend to be niche brands that appeal strongly to a select group of
consumers; such brands succeed because they focus on the idiosyncratic needs
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of a small target market, and brand leveraging attempts are often unsuccessful
because they do not have broad appeal.

Lev, B. 1999. R&D and capital markets. Journal of Applied Corporate
Finance 11 (Winter): 21-35.

An overview of recent R&D trends is provided. It is argued that, while
disclosure regulations for R&D expenditures vary greatly across countries,
regulations in the U.S. are oriented strongly toward immediate expensing, cre-
ating difficulties for financial analysis and distorting the reported profitability
of firms by sometimes overstating and sometimes understating it. Moreover,
because accounting rules generally require expensing instead of capitalization,
much of the research on R&D has relied on survey data supplied by companies
instead of on more objective data sources. Further, the time lag between R&D
spending and the subsequent realization of benefits is unknown, making it dif-
ficult to establish a clear relationship between R&D spending and its capital
market effects. It is concluded that information deficiencies and reporting
practices related to R&D activities have had various adverse effects on the
market valuation of firms, and that financial statements of R&D-intensive
firms fail to provide adequate information for assessing profitability, growth,
and risk.

Megna, P., and M. Klock. 1993. The impact of intangible capital on
Tobin’s q in the semiconductor industry. American Economic Review 83
(May): 265-269.

This paper investigates whether measures of intangible capital explain
variation in Tobin’s q, the ratio of the market value of a firm to the replace-
ment cost of its assets. The focus is on the semiconductor industry, where pat-
ents are an important form of intangible capital. In addition to patents, R&D
expenditures are investigated as semiconductor firms spend an average of 10%
of sales on R&D. The possibility that rival firms’ intangible capital affects q is
also considered: Such an effect should be positive if intangible capital cannot
be perfectly appropriated by the investing firm and if technological advances
are cumulative. The results indicate that intangible capital explains significant
variation in q in this industry. The results also confirm the importance of con-
sidering both R&D and patents since they appear to reflect different elements
of intangible capital. Rivals’ patents affect a competitor firm’s q negatively,
implying that the intangible capital is appropriated by the mvesting firm. In
contrast, rivals’ R&D expenditures affect a competitor firm’s q positively,
which suggests that R&D knowledge is transferred across firms.

Pinches, G. E., V. K. Narayanan, and K. M. Kelm. 1996. How the market
values the different stages of corporate R&D—initiation, progress, and com-
mercialization. Journal of Applied Corporate Finance 9 (Spring): 60-69.

~ The extent to which research and development (R&D) adds value to a
firm at three identifiable stages of the R&D process—initiation, progress, and
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commercialization—is examined. Stock returns to announcements of R&D
projects at all three stages are the main concern of the study. but industry- and
company-specific factors are also examined to better understand the valuation
process. The data consist of 527 positive R&D announcements in the catego-
ries of biotechnology, new products, science and research. and technology. A
total of 469 of these announcements occurred in computer and office equip-
ment, drugs, electronics and related equipment, measuring instruments, photo
goods, watches, chemicals, food and related products, communications, and
biotechnology. About 60% of the announcements came at the end of the R&D
process (the commercialization stage), while 10% were in the initiation stage,
and 30% were in the progress stage.

On average, the announcements resulted in an increase in stock returns of
1.24%. The average increase was 1.43% for initiation, 1.61% for progress, and
1.01% for commercialization. Announcements in the biotechnology industry,
however, resulted in an average increase of 9.44% in the initiation stage and
6.97% in the progress stage. Several industry- and firm-related factors—
including R&D intensity, industry concentration, firm size, and frequency of
R&D announcements—were examined, and a significant amount of the differ-
ence in valuation effects across companies was explained by these variables.
Specifically, industry and firm factors explained 39% of the variation in re-
turns at the initiation stage, 10% at the progress stage, and 18% at the com-
mercialization stage. Firms announcing less frequently experienced much lar-
ger responses than those announcing more frequently, but once industry- and
firm-level factors were considered frequency of announcements was less im-
portant.

Rivette, K. G., and D. Kline. 2000. Discovering new value in intellectual
property. Harvard Business Review 78 (January-February): 54-60.

It is proposed that by carefully managing its patents a firm can enhance
its performance in three broad ways—establishing a proprietary market advan-
tage, improving financial performance, and enhancing competitive advantage.
First, patents enable companies to stake out and defend a proprietary market
advantage. A “clustering” strategy can enable a company to build a patent wall
around products to exclude competitors from the market, and a “bracketing”
strategy can enable a firm to obtain patents for technologies that support a
product or service deployed by competitors, again potentially excluding com-
petitors from the market. Second, patents can be leveraged as a source of reve-
nue by finding new product or licensing opportunities. Repackaging a set of
existing patents can allow a firm to enter new markets and perhaps to create a
new entity that is attractive to investors. And by effectively managing its pat-
ents a firm can achieve significant savings in the form of reduced portfolio
maintenance costs and taxes. Third, patents can be a source of competitive
intelligence, potentially enabling a firm to steer its R&D and mergers/ acquisi-
tions program around infringement and due diligence problems. When consid-
ering an acquisition or merger, a company should carefully map out the patent
holdings of both firms and determine the patents’ current status and usability.
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In general, it is argued that companies that treat their patent portfolios as a
strategic asset or core competence can enjoy an advantage over those that do
not.

Rucci, A. J,, S. P. Kirn, and R. T. Quinn. 1998. The employee-customer-
profit chain at Sears. Harvard Business Review 76 (January-February): 82-97.

Initiatives undertaken by Sears, Roebuck & Co. in the 1990s to address its
sagging financial performance are discussed, many of which emphasized mar-
keting strategies to rebuild the company around its customers. Management
developed an employee-customer-profit model that tracked value creation
from management behavior to employee attitudes to customer satisfaction and
finally to financial performance. A basic tenet of the approach was that cause-
and-effect relationships exist between employees’ behaviors and attitudes and
customer satisfaction. Sears developed a Total Performance Indicator based on
measures that capture the time lag between changes in employee and customer
measures and changes in financial performance.

Five new strategic priorities were defined—core business growth, cus-
tomer focus, cost reduction, responsiveness to local markets, and organiza-
tional and cultural renewal—and task forces were created around the five re-
curring themes of customers, employees, financial performance, values, and
innovation. The result was an emphasis on Sears as a compelling place to
work, to shop, and to invest. Management developed a business model that
linked “working, shopping and investing” in a causal model that served as a
kind of balanced scorecard. With the resulting employee-customer-profit
model, Sears was able to make causal statements such as “ . . . a 5 point im-
provement in employee attitudes will drive a 1.3 point improvement in cus-
tomer satisfaction, which in turn will drive a 0.5% improvement in revenue
growth.”

Rust, RT., and A.J. Zahorik. 1993. Customer satisfaction, customer re-
tention, and market share. Journal of Retailing 69 (Summer): 193-215.

A model for assessing the value of customer satisfaction is introduced,
based on an individual-level model of customer loyalty and retention. Cus-
tomer satisfaction is considered important in part because of its impact on
market share, which can result from both “offensive marketing” that empha-
sizes promotional activities and “defensive marketing” which emphasizes the
use of resources to retain existing customers more than to attract new ones.
The model contends that satisfaction with specific service attributes leads to
satisfaction on several broader loyalty factors, and that more satisfied custom-
ers are more loyal to the firm. Retail banking customers were surveyed regard-
ing various service attributes, e.g., friendliness of the bank and the cost of
checking accounts. Respondents were asked if they had switched to their cur-
rent service provider because of dissatisfaction and, if so, customer satisfac-
tion ratings for both the current and previous providers were obtained. Switch-
ers were directly asked their reasons for switching.
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Logistic regression was used to link satisfaction to service quality attrib-
utes and retention. The dependent variable was binary (switch or not switch),
and the independent variables were satisfaction ratings for convenience,
checking ease, and “warmth” (consisting of attributes such as friendliness,
how well the manager knows the customer and listens to the customer’s needs,
and convenience from home). Only warmth was significantly associated with
switching, and it was concluded that warmth is a key to customer loyalty in
retail banking. The results also show that an improvement in satisfaction is
associated with an increase in retention and market share. After the satisfac-
tion elements that affect retention have been identified—warmth in this
study—the question is how much a firm should invest to improve that element.
To address this, a function is developed that relates expenditures to satisfac-
tion. Although the link between satisfaction and retention is not found to be
straightforward, it is suggested that by linking satisfaction to a firm’s probabil-
ity of retaining customers, which in turn is related to market share and reve-
nue, the profit impact of increased customer satisfaction can be predicted.

Schefczyk, M. 1993. Operational performance of airlines: An extension
of traditional measurement paradigms. Strategic Management Journal 14
(May): 301-317.

The operational performance of 15 international airlines is examined us-
ing publicly-available data, especially the extent to which operational per-
formance is explained by nonfinancial measures. Performance evaluation is
difficult in this setting because airlines must make long-term decisions about
aircraft, routes and facilities in the face of considerable uncertainty, because
capital costs are an extremely important factor in airline operations, and be-
cause such operations must consider cost effectiveness, reliability, speed, and
other factors. The study examines several asset-related and cost-related inputs
and outputs that are linked by passenger demand. Asset-related inputs include
information on facilities, affiliated companies, and available ton-kilometers.
Cost-related inputs include aircraft fuel and commissions to agents. Output
measures include revenue-passenger kilometers, non-passenger load factors,
percentage of international kilometers, operating costs, non-flight assets, and
return on equity. Selected findings are that (1) high efficiency is associated
with low non-flight assets and high gross margin, (2) efficiency is positively
related to return on equity, and (3) an efficient and passenger-focused airline is
more profitable.

Sethi, V., and W. R. King. 1994. Development of measures to assess the
extent to which an information technology application provides competitive
advantage. Management Science 40 (December): 1601-1627.

This paper concerns the development of measures for a construct termed
“Competitive Advantage Provided by an Information Technology Applica-
tion” (CAPITA), the purpose of which is to assess the extent to which infor-
mation_technology provides competitive advantage. The proposed CAPITA
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construct is based on two fundamental approaches to understanding the strate-
gic role of technology: (1) The outcome approach—reflected in notions such
as competitive efficiency, management productivity, and business value—
assesses competitive advantage using performance outcomes. Limitations are
that outcome variables are often highly aggregated, are sometimes insensitive
to the effects of a single IT application, and generally provide little insight
about the underlying processes through which IT affects competitive advan-
tage. (2) The rait approach, in contrast, seeks to identify key traits or attrib-
utes that characterize competitive advantage, and is reflected in notions such
as competitive forces, value activities, and customer resource life cycles. The
trait approach suggests that competitive advantage is embodied in the degree
to which an IT application possesses certain key attributes. Data were col-
lected from information systems executives regarding information technology
applications developed for the purpose of gaining competitive advantage. Re-
spondents described the IT application developed in their own organization
that was intended to make the most significant contribution to their firm’s
competitive position.

CAPITA was conceptualized in terms of five dimensions: (1) Effi-
ciency—the extent to which an IT application enables a firm to produce prod-
ucts at lower cost than competitors; (2) Functionality—the extent to which an
IT application provides the functionality desired by users; (3) Threat—the im-
pact of the IT application on the bargaining power of customers and suppliers;
(4) Preemptiveness—early preemption of the market by the application; (5)
Synergy—the application’s integration with business goals, strategies, and en-
vironment. A factor analysis of survey responses identified seven factors based
on these five dimensions: Primary Activity Efficiency—impact on cost of in-
bound logistics, operations, outbound logistics, and service; Support Activity
Efficiency—impact on cost of human resource management, firm infrastruc-
ture, and coordination of activities; Resource Management Functionality—
assistance to primary users in upgrading, transferring, disposing of, and moni-
toring the usage of a resource; Resource Acquisition Functionality—impact on
the acquisition phase of the resource life cycle; Threat—impact on supplier
selection, supplier switching costs, ability to threaten vertical integration, cus-
tomer selection, and customer switching costs; Preemptiveness—extent to
which an application provides unique access to channels, forces competitors to
adopt less favorable market postures, and influences development of industry
standards and practices; Synergy-—alignment with the firm’ business strategy.
It is suggested that CAPITA can serve as the basis for a multidimensional
measure of sources of competitive advantage with respect to IT investments,
and that the associated measures can be used as variables in empirical re-
search.

Simon, C. J., and M. W. Sullivan. 1993. The measurement and determi-
nants of brand equity: A financial approach. Marketing Science 12 (Winter):
28-52.

A market-based approach to estimating brand equity, and to analyzing
changes in product-level brand equity within a firm, is illustrated. The ap-
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proach rests on the assumptions that market data provide the most objective
indication of the financial value of a firm, that firms with widely-recognized
brand names possess greater brand equity, and that a reliable measure of brand
equity is required to understand the brand-equity effects of marketing events.
The approach was applied to marketing events in the soft drink industry (con-
cerning Coca-Cola and Pepsi) during the 1980s. Results include the following:
(1) Industries and firms with widely-recognized brand names have higher es-
timates of brand equity. (2) Industries that sell branded consumer products
have higher estimates of brand equity. (3) Coca-Cola’s brand equity increased
when the Coke name was extended to Diet Coke, while Pepsi’s brand equity
declined during the same period. (4) The introduction of “new Coke” de-
creased Coca-Cola’s brand equity while it increased Pepsi’s brand equity. (5)
Coca-Cola and Pepsi both gained brand equity after the approval of aspartame
for use in soft drinks.

Trajtenberg, M. 1990. A penny for your quotes: Patent citations and the
value of innovations. Rand Journal of Economics 21 (Spring): 172-187.

This study examines patents as indicators of value in the context of one
important innovation—computed tomography scanners. The central thesis is
that patent citations are informative with respect to the economic value of in-
novations. The paper is motivated by the fact that simple counts of patents are
not particularly informative about innovative output, probably because patents
vary enormously in technological and economic significance. To overcome the
limitations of simple counts, it is suggested that counts be weighted by cita-
tions to the patent that are made by subsequent patents. All 456 U.S. patents
granted in computed tomography from the beginning of the field in 1971 to the
end of 1986 were included in the sample. Citation-weighted patent counts
were related to independent measures of innovations in computed tomography
taken from an earlier study. Two hypotheses were tested: (1) Citation-
weighted patent counts are good indicators of the value of innovations, but
simple patent counts are not; (2) Simple patent counts are good indicators of
the inputs to the innovative process as measured by R&D expenses. Both hy-
potheses were supported, and the marginal information content of weighted
patent counts was found to increase with the number of citations. Moreover, a
strong contemporaneous relationship exists between patents and R&D expen-
ditures. Therefore, patents are important to the extent that they open new
routes to successful further innovations, and citations in subsequent patents
can be taken as evidence of the path-breaking nature of the original patent.

Welbourne, T. M., and A.O. Andrews. 1996. Predicting the performance
of initial public offerings: Should human resource management be in the equa-
tion? Academy of Management Journal 39 (August): 891-919.

The relationship between human resource management (HRM) and firm
performance is examined. The emphasis is on two variables—human resource
value and organization-based rewards—and whether they predict both inves-
tors’ reactions to an initial public offering (IPO) and long-term survival (five
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years or more). Amost all prior research in this area focused on large firms,
thus generating few insights into human resource practices and their perform-
ance effects in smaller (including start-up) firms. The IPO setting provides an
opportunity to study smaller firms that are undergoing dramatic changes and
are facing high risk of failure. A measure of the degree to which firms con-
sider employees important to their business is developed, called human re-
source value, and is hypothesized to affect the likelihood of organizational
survival: Organizations that place more value on employees at the time of an
IPO should have greater survival chances. It is also hypothesized that compen-
sation policies affect survival: Pay based on organizational performance
should better link employees to a firm’s mission, thus encouraging collective
action and decreased competition between employees and work teams, while
individual incentives and team bonuses may encourage employees and teams
to pursue separate goals. Thus, it is expected that firms having organization-
based compensation programs at the time of their IPOs are more likely to sur-
vive.
The sample consists of 136 nonfinancial companies that had IPOs in
1988. Half of the firms employed fewer than 110 workers while 20% em-
ployed 700 or more. Based on the presumption that the degree to which a firm
considers employees a key source of competitive advantage will be revealed in
its strategy, mission statement, and operating practices, information in IPO
prospectuses was coded to develop the measure of human resource value.
Items coded reflect whether (1) the company’s strategy and mission statement
cite employees as a competitive advantage, (2) a training program indicating
that employees receive company-specific education exists, (3) an officer with
HRM responsibilities is present, and (4) full-time employees, rather than tem-
porary or contract employees, are regularly used. Organization-based rewards
involve measures of stock options for all employees, stock options for key
employees and management, profit sharing for all employees, profit sharing
for key employees and management, and other group-based incentives.

Three dependent variables are employed—two that relate to short-term
TPO performance (Tobin’s q and stock price minus book value) and one that
relates to long-term performance (survival beyond five years). Major findings
include: (1) Human resource value is positively related to survival. (2) Organi-
zation-based rewards are negatively related to initial stock performance and
positively related to survival. (3) Using percentage price premium as the de-
pendent variable, the market ignores information related to the degree to
which a firm values its employees, but reacts negatively if a firm adopts com-
pensation programs that link pay to organizational performance. (4) Using
Tobin’s q as the dependent variable, the results are similar to those for price
premium in that human resource value has no impact on performance, but the
rewards variable has a negative impact. Moreover, significant difference are
found to exist between survivors and non-survivors, especially in the rewards
variable. A firm with a high level of employee rewards has a greater chance of
survival than a firm with a low level of employee rewards; a firm with a high
level of human resource value and a high level of organization-based em-
ployee rewards has an even greater chance of survival. Overall, the results
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seem to indicate that while the market initially reacts negatively to IPO firms
that use their capital for employee rewards programs, firms that use organiza-
tion-based compensation programs and value their employees more highly are
more likely to survive beyond five years.
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