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PREFACE
This dissertation is about the alignment of strategic planning, performance
measurement, and incentives systems within research and development (R&D)
organizations. Specifically, it is an investigation into the appropriate use of one class of
multi‐attribute strategy and performance architectures, namely, the Balanced Scorecard,
that has become a popular performance measurement and management framework.
However, these have not been as well‐received within research and development
settings. This study takes a step back and asks the question: Are R&D organizations
different? Do the underlying assumptions that make the Balanced Scorecard work hold
true for research and development organizations? Do R&D organizations that the
Balanced Scorecard realize performance “breakthroughs” that are often associated with
framework? How might one modify or adapt the Balanced Scorecard framework before
applying it to an R&D setting?
This study is submitted as a dissertation to the Frederick S. Pardee ‐ RAND Graduate
School for Policy Studies in March 2006 in partial fulfillment of the requirements for the
degree of Doctor of Philosophy in Policy Analysis. The research was funded by RAND’s
Arroyo Center’s Technology and Acquisitions Program from FY2002‐2004 and by a
generous gift from Don Conlan—a Board member at the Frederick S. Pardee – RAND
Graduate School for Public Studies.
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MULTI-ATTRIBUTE STRATEGY AND PERFORMANCE ARCHITECTURES IN R&D:
THE CASE OF THE BALANCED SCORECARDS
EXECUTIVE SUMMARY:
Performance multi‐dimensionality is an age‐old problem. The notion that measurement of
an organization’s (or a system’s) performance must incorporate, to the extent possible, all
key dimensions has been discussed in a number of literatures, including, education,
healthcare (McGlynn and Brook, 2001,) governance (Kauffman et al., 1999,) management,
and measurement theory itself. In the business, management, and organizational contexts
as well, performance multi‐dimensionality is pervasive. The problem of performance
multi‐dimensionality—and hence measurement complexity—is most severe in research and
development (R&D) settings due to the inherent multi‐dimensionality of R&D’s output and
the long‐term and intangible nature of the process itself.
One of the performance measurement approaches that internalizes the inherent multi‐
dimensionality of the organizational performance measurement challenge is the Balanced
Scorecard (Kaplan and Norton, 1992, 1993, 1996, 2001, 2004 etc.) The key insight that
triggered the idea of the Balanced Scorecard was the notion that organizational
performance cannot be adequately measured by a single metric (or a single category of
metrics) such as profit or financial metrics but must incorporate a whole series of metrics
across a number of performance dimensions including input, process and output metrics,
leading and lagging metrics, and metrics measuring tangible and intangible aspects of
performance (Kaplan and Norton, 1992.) While the use of the Balanced Scorecard has
spread in the private and non‐profit sectors (Nevin, 2003), it remains, with the exception of
Tippling et al. (1995) under‐utilized and appreciated in R&D (Kerssens van‐Drongelen,
1999.)
The attempts at doing so thus far have been preliminary, at best (e.g. Kerssens van‐
Drongelen et al., 2000; Bremser and Barsky, 2004; Loch and Tapper, 2002; Jordan et al., 2003;
Jordan and Malone, 2003, etc.). This dissertation advances the state‐of‐the‐art by asking the
critical questions: Do R&D organizations satisfy the basic assumptions underlying the
Balanced Scorecard? And does the adoption of Balanced Scorecard in R&D settings realize
the kind of “breakthrough” improvements in organizational performance that are
hypothesized by the founders of the Balanced Scorecard movement? The answers hold the
key to unlocking the potential benefit of this framework in R&D settings.
We adopt a multi‐pronged analytic strategy that builds upon the relative strengths of
quantitative and qualitative methods. We conduct a mail survey of major US R&D
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organizations across the entire organizational spectrum (i.e. public‐sector, private‐sector,
and academic labs) to address the issues of prevalence. We conducted two mailings of a 6‐
part, 29‐question survey instrument. While our response rates are low for this particular
population, the results provide additional generalizability to the qualitative findings and
help us in better interpreting the latter. We conducted an analysis of non‐response bias by
comparing the observable characteristics of early and late respondents (a la Omta, 1995)
and find that our findings are more likely to be biased towards university labs and small
public and private sector labs. We supplement this with a series of practitioner interviews
(over 30 in all) with R&D directors, chief scientists, and lab managers to develop a broader
understanding of the notions of strategy, performance, and incentives in R&D settings.
Finally, we conduct six detailed case studies that attempt to understand organizations’
strategy‐making, performance measurement, and incentives systems within their unique
organizational contexts. The case study analysis also aims to understand the quality of
linkage between these activities and the improvements in performance that may be
attributable to these activities or initiatives.
We took measures to improve the quality and generalizability of our qualitative findings
(Yin, 1989, 1993.) For example, we used multiple methodological approaches and prior
theory building to improve generalizability, adopted an experimental design approach to
select our case study participants to ensure parsimony of effort, and developed interview
and case study protocols to enhance standardization, reliability, and repeatability in data
collection processes.
We test three sets of hypotheses dealing with the prevalence of multi‐attribute performance
measurement, in general, and Balanced Scorecards, in particular in R&D settings, especially
focusing on various structural and derived features of the Balanced Scorecard
methodology; the degree of balance, accessibility, participation, and transparency in the
strategy‐making process, especially focusing on whether or not R&D organizations take a
differentiated (a la Treacy and Wiersema, 1995 and Porter, 1996) view of organizational
strategy as necessitated by the Balanced Scorecard; and the quality of linkage between
strategy‐making, performance measurement, and incentives systems; its effect on the
satisfaction reported from the performance measurement system; and its impact on
organizational performance itself.
We find that the notion of performance multi‐dimensionality is deeply ingrained in
performance architectures of our respondents. Of the five pre‐specified performance
dimensions, our respondents, on average, found at‐least 3.29 dimensions to be critical to
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their overall performance. We also found the Balanced Scorecard to be much prevalent than
originally perceived, accounting for 20% of all surveyed organizations followed by other
frameworks like management by objectives (41%) and Total Quality Management (23%.)
Cross‐sectoral variations between public, private, and academic labs, however, do exist and
are partially consistent with our theoretical priors.
While the qualitative analysis substantiates some of the above findings, it further clarifies
and extends these in interesting ways. For example, we find the performance multi‐
dimensionality was an almost universal feature of organizations’ performance
measurement architecture irrespective of whether it was explicitly stated or not. Similarly,
while a substantial number of organizations claimed to be using the Balanced Scorecard, an
overwhelming majority did so in the name and not the spirit. Visibly absent were structural
elements of the Balanced Scorecard such as cause‐and‐effect performance models and
double‐loop strategic learning.
We also found that balance, accessibility, transparency, and participation are increasingly
being seen as desirable features of the strategy‐making process and organizations, with
minor exceptions, require participation of a wide cross section of researchers and scientists.
These systems have been more successful when organizations tie real and tangible rewards
and benefits with this participation. We also found that R&D organizations take a more
diffused rather than differentiated view of strategy. We found a statistically significant
portion of high performing organizations identified multiple simultaneous strategic foci
(e.g. innovative leadership, customer responsiveness, and operational excellence) than
those describing themselves as average performers. That the notion of “cheaper, faster,
better” is an organizational reality in R&D deserves further investigation.
Finally, we found that R&D organizations do a poor job of linking together the strategy,
performance, and incentives systems. R&D organizations, on average, also performed
poorly on the consistency with which a strategic theme ran through these systems. In our
qualitative analysis as well, we found several instances of multiple and conflicting strategic
planning frameworks in organizations that led to confusion about what the strategy was
and how it was being measured. While the implementation of the individual elements of
the Balanced Scorecard did provide some anecdotal improvements in organizational
performance and greater perceived satisfaction with the measurement system, we failed to
detect “breakthrough” performance improvements from the implementation of the
Balanced Scorecard.
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The findings are useful for technology, innovation, and R&D management communities in
a number of ways. While the notion that R&D and innovation was different from other
forms of economic activity has been around, this is the first systematic attempt, to our
knowledge, that makes this case in the context of implementing the Balanced Scorecard.
Not only do R&D organizations not take a differentiated view of strategy—hence
necessitating a modification of the Balanced Scorecard to suit the unique requirements of
R&D organizations—but also the notions of performance and incentives may also be
different in R&D settings thus requiring an adjustment of expectations from performance
measurement approaches like the Balanced Scorecard. In many other ways, R&D
organizations were not that different from other organizations. For example, we found
evidence of the fact that R&D performance can be influenced, at‐least at the margins,
through better alignment of individual motivations and organizational goals. We also
found considerable support for several other ideas that form the conceptual core of the
Balanced Scorecard, at least individually, if not as a part of a package of organizational
interventions.
Finally, and more generally, the study warns against selective adoption of certain features
or elements in implementing an organizational management framework without thinking
about its impact on the completeness of the overall framework. The study raises interesting
possibilities for follow‐on work, especially, leading to further clarifying the notions of
strategy, performance, and incentives in R&D.
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CHAPTER # 1
PERFORMANCE MEASUREMENT IN R&D—BACKGROUND AND PROBLEM DEFINITION

Measuring the effectiveness of research and development (R&D) and innovation processes
has long been a vexing problem faced by research and corporate managers alike. According
to an Industrial Research Institute’s (IRI) survey of its members, ‘measuring and improving
R&D productivity and effectiveness’ was cited as highest among a ranking of 16 R&D
related problems perceived by the members for two years, 1993 & 1995 (Ellis, 1997.)
Traditionally R&D was seen as a rather ‘chancy’ process, dependent upon a lot of
idiosyncratic factors that went unmeasured partly due to a popular recognition of the
uncertainties involved and the highly fuzzy and ill‐defined nature of its output (Baglieri et
al., 2001.) It was commonly believed and widely accepted, therefore, that little could be
done to improve the efficiency of R&D.
Another factor that helped R&D escape close scrutiny through much of the known history
was the charisma associated with the work of inventors and scientists. The popular
veneration of technology and its progress ensured that public opinion towards technology
was based more on faith than on systematic appraisals of its benefits and shortcomings
(Geisler, 2000: p. 13). Consequently, assessing the productivity of an R&D organization
(RDO) was considered more a matter of qualitative judgment depending on assessor’s
ability to ‘sense’ whether a research organization was more productive than another
(Fusfeld & Langlois, 1982). With changing times and the perception of the R&D process, the
focus has shifted to trying to improve the effectiveness of research & development.
The measurement problem faced by the R&D community today is quite complex. As R&D
becomes a more and more complex (Rycroft et al., 1999) and a multi‐disciplinary activity, so
does the R&D organization. Today’s R&D organizations are pressed by the demands of
efficiency, effectiveness and accountability on the one hand, and the requirements for
greater multi‐disciplinary and multi‐site collaboration on the other; all of which takes place
in an environment of increased technological discontinuities, accelerated technological
obsolescence (Moore, 1965) and competence erosion, and enhanced competition. This
makes the problem of creating such organizations and measuring their performance, an
especially difficult one.
Concurrent to the above development, increasingly, R&D leaders and managers are coming
to terms with the fact that the days of almost unrestricted (“no questions asked”)
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sponsorship of research—that started somewhere around the WWII—are over (Kostoff,
2000). Instead, today’s R&D organizations, both in the public and corporate sectors, are
being held to a much higher standard of accountability than they ever were and are
required to justify their value to the larger organization (at times, even the society) of which
they are a part. Measurement of R&D—whether for the purpose of assessing the health and
continually improving the R&D enterprise or justifying its value to major stakeholders—is
central to this discourse.

1.1—THE PRIMACY OF PERFORMANCE MEASUREMENT IN R&D
At the broader national innovation system level, the fundamental questions that are at the
heart of the philosophical debate on research sponsorship are increasingly coming under
intense debate between research managers, policy makers, bureaucrats and the technical
community. These include, among others: what sort of research should the government
sponsor? Is there a case for private sector sponsorship of basic research? Should the
government get involved in commercialization of research? Should the government
maintain research capacity in fast obsolescing areas? At the level of an individual R&D
organization as well, the more pragmatic issues are subjects of an ongoing discourse within
the R&D management community. These include, among others: what constitutes “success”
in the context of an R&D organization? How to manage R&D in organizations better so as
to make R&D, what was once thought of as a chancy process, more predictable and
planned? How to better do incremental and discontinuous innovation, and do both at the
same time? How to bring better tools and techniques to bear on areas like R&D project
selection and technical risk assessment? How to incentivise performance and reward
success?.
Both of the above debates—the philosophical, and the pragmatic—have lives of their own
and play out almost simultaneously, albeit with different timeframes and tempos, and
within overlapping yet different audiences. They are, however, far from being settled. In
fact, one can argue that they are ongoing and never ending. Their intensity, importance,
and relevance, however, are affected in times of paradigm shifts within and external to the
R&D enterprise. Quite similar to the Kuhnian scientific revolutions1 that affect the
substance of scientific research in various fields of scientific discovery, the conduct of
scientific research itself—a field that is sometimes termed as “research on research”2 (IRI,
1

Documented in Thomas Kuhn’s classic “Structure of Scientific Revolutions” (Kuhn, 1962),
The Industrial Research Institute (IRI), for example, has a Research‐on‐Research (ROR) committee
since 1971 as IRI’s sponsoring and leadership body for improvement of R&D leadership and
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1971)—is also subject to similar cycles of enlightenment and agreement followed by
disillusionment, chaos and then all over again.
For example, the philosophical debate on research sponsorship and management was going
through a period of a “comfortable” agreement—the “normal science” in Kuhn’s
terminology—during much of the cold war where the benefits of research, both basic and
applied, were adequately expressed and abundantly clear to the various stakeholders, the
case for public support of R&D had been explicitly made and agreed upon (a la Vannevar
Bush’s Endless Frontier3) and industry—enjoying an era of unprecedented world
leadership—was pouring billions of dollar in R&D of both the basic and applied kinds. The
fundamentals that were driving this consensus or agreement, however, changed with the
end of the cold war and soon the R&D community found itself in the middle of
disillusionment and chaos—a transition to crisis as Kuhn would put it.
For over a decade and a half now, the R&D community has faced an in‐equilibrium of sorts,
whereby it is increasingly called upon to justify its relevance and value to the society. This
identity crisis, or “blurring of the paradigm” in Kuhn’s parlance, is felt more in some areas
and sectors than others. An apt example would be the confusion in the post‐cold war era
over the role of the public R&D in the larger society. With the threat of the “evil”
communist empire gone—and along with it the national security‐based raison d’etre—the
consensus on what public‐sector funded R&D must accomplish has shifted. The 1990s saw a
greater thrust toward commercialization of publicly‐funded R&D—something that was
quite out‐of‐favor in the earlier consensus. Needless to say, however, that like Khunian
scientific revolutions, the cycle repeats itself—and indication of which is the post‐9/11 re‐
evaluation and re‐alignment in the America’s priorities and the new found role of public
sector R&D.
On the more pragmatic front as well, the R&D enterprise goes through similar periods of
enlightenment, agreement, disillusionment and crisis whereby the industry is galvanized
by a new management paradigm or analytic tool that promises to provide a fix to all
previously unanswered questions and problems. This is followed by enthusiasm for this

management practices. ROR has been an active body within IRI and the latter’s website describes
several communities and a portfolio of completed and current projects funded and executed by the
committee. For details visit:
http://www.iriinc.org/Content/NavigationMenu/Collaboration_and_Research/Research_on_Researc
h/Research_on_Research.htm
3
See Bush (1945)
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paradigm (e.g. Re‐engineering, TQM, Design for Six Sigma,) its wholesale adoption, a
period of agreement followed by disillusionment and then abandonment in the favor of a
new and different paradigm. In due course “normal” operations of each paradigm,
however, many more and newer questions are raised than were settled earlier and new
evidence emerges that point toward its ineffectiveness in solving the organizational and
management problems that it was supposed to address. These management paradigms—or
fads, as they are often called for the zeal with which they are initially followed and later
abandoned—normally first emerge in the business community, then government, and
finally education sectors (Birnbuam, 2000). The R&D enterprise is no exception.
The philosophical and the pragmatic debates are far from being over, and depending on
how much one believes in their Kuhnian character, would perhaps go on forever. There is,
however, one critical element that ties both these otherwise parallel yet related debates
together, namely, the science and the art of R&D measurement. The ability to measure
R&D—not only in broad philosophical terms like its private and social benefits (or
spillovers) to the society but also in pragmatic terms such as the health of an R&D system
(e.g. a lab, a series of labs, or an entire national innovation system) and its ability to achieve
its stated objectives gets at the heart of the entire philosophical and pragmatic debates on
R&D management, organization, and sponsorship.
Measurement—in the conduct of research, as it is in the substance of research itself—has a
tool‐like character. While the techniques of measurement might improve as well as more
constructs to be measured added over time—as has been the case with substance of
research itself—the fundamental idea of measurement remains stable and ties the various
generations of research together. For example, adequately developed R&D measurement
systems allow labs to monitor their performance over time, identify bottlenecks and
avenues for improvement (the pragmatic debate), and justify their presence to the wider
corporate community and the society (the philosophical debate). While the nature and
meaning of “success” and “performance” might change over time, from one generation of
R&D to the next, a well‐developed and stable R&D measurement paradigm would continue
to serve the R&D establishment over time. It is this centrality to the two debates and
commonality across the changing paradigms over time that makes R&D measurement
systems so critical to the health of the R&D establishments worldwide.
A well‐developed and stable R&D measurement paradigm provides us with the ability to
clarify things, communicate across paradigms, and facilitate the transition between them.
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This concept of performance measurement—in its pragmatic, organizational context, but
with ramifications for the larger philosopher debate—is the purpose of this inquiry.

1.2—THE BACKGROUND AND MOTIVATION FOR THE RESEARCH
This research was conceived in the backdrop of several related developments the most
important of which was a paradigm shift in the sponsorship and conduct of public R&D in
the United States. In the after‐math of the 9/11 and the ensuing “War on Terrorism”, the
Department of the Army—on the initiative of Secretary of Defense Mr. Donald Rumsfeld—
embarked upon a re‐organization exercise as a part of the larger re‐organization of the
Pentagon and Department of Defense. As this movement for re‐organization progressed
and took root, the US Army Materiel Command which then housed a major portion of
Army R&D establishment (i.e. Army Research Office, Army Research Lab, and several
Research, Development, and Engineering Centers) engaged RAND Arroyo Center to help
in this re‐organization process.
One of the options under consideration was to spawn the R&D assets of the US Army into a
separate US Army RD&E Command (RDECOM) from their structure under the Army
Materiel Command’s Major Subordinate Command (MSC) called Laboratory Command
(LABCOM.) This, it was hypothesized, would free the R&D establishment from the conflict
of interests under the current arrangement and provide it with the leadership and
autonomy to pursue its mission in support of the war‐fighter. RAND’s task was to help the
Army R&D establishment think through and clarify its objectives overall and from the re‐
organization process, suggest alternative models for the new Army RDECOM and make
recommendations on how to best structure and carry out the re‐organization process itself.
RAND’s research team regularly visited and attended meetings and contributed in the
strategic planning and assessment phases of this exercise.
As a part of this engagement, RAND undertook a historical study of the US Army R&D
establishment looking at the evolution of the Army R&D organization since the year 1800
till the present and identifying the key drivers of various re‐organization efforts that were
undertaken during the intervening 200 year period (Wong, 2003). In addition to providing
the Army leadership with a long‐range perspective on the on‐going re‐organization effort,
several important findings came out of this historical analysis. The most important of these
findings was that over the 200 year old history of the organization—during which it went
through 5‐6 major re‐organizations—every time the Army R&D organization went through
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with a process of re‐organization, a similar set of concerns or themes were cited as reasons
for doing so. These included: achieving better control of money, developing better working
relationships between various labs, doing integrated research to facilitate transitions, and
minimizing the duplication of research through better visibility.
What was even more striking was that every new re‐organization effort was premised on
the failure of the former to rid the organization of these issues without presenting actual
data and performance information to support the claim. Thus while the impetus for re‐
organization came from the Army leadership, the people in ranks expressed ignorance of
what was wrong with the current structure and how the new structure was going to
improve it. Questions like: What was precisely wrong with the current organization,
defined in a concrete and verifiable manner? What was the true ideal of what Army R&D
organization needs to be? And how would the new organization help improve the status‐
quo? were answered more on the basis of gut‐feeling rather than any concrete evidence and
data. The re‐organization debate seriously lacked a common language—the performance
measurement philosophy—that could link the various organizational paradigms and across
different time periods. A common language could transform the re‐organization effort into
one attempting to the same things all‐over‐again into one that was a concerted effort to
improve the performance of Army R&D lab system.
In parallel to these, however, there were certain other developments as well. The most
important of these developments was a performance measurement or strategic
management framework called the Balanced Scorecard. The Balanced Scorecard occupies a
central position in the President George W. Bush’s Management Agenda (Whittaker, 2003.)
Needless to say that the culture of performance scorecards and spotlight scoring systems
that began then has permeated the management philosophy and reporting of the Federal
Government4. One Washington insider, Steve Rohleder, the Managing Partner of
Accenture’s USA Government Practice in Washington, was quoted in Industry Week as
expecting a major shift in the government philosophy towards performance and results
from its previous “science‐project” level to that of business operations. ʺIf these guys really
want to operate like a business, when they go to Congress to justify their appropriations,
they will tie them to outcomes ‐‐ and they will explain . . . how theyʹre going to measure
those outcomes and report back progress against them” (McClenahen, 2001).
Following up the tone set by the Bush Administration’s emphasis on the use of the
Balanced Scorecard in the public sector agencies, the Army leadership also embarked upon
implementing a Balanced Scorecard across the entire administrative and operational

4

Please see http://www.whitehouse.gov/results/agenda/scorecard.html for an extensive example.
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spectrum of the US Army. Gen. Shinseki directed his Deputy Chief for Operations and
Plans ʺto develop a readiness reporting system that is accurate, objective and timely in its
measurement of the Armyʹs ability to support the National Military Strategy and allows the
CSA to direct resources in order to influence readiness across the Army.”5 A Report from the
Secretary of Defense describes the centrality of the Balanced Scorecard to US Army’s
reporting and measurement strategy in the following manner:

“[U.S. Army’s] Strategic Readiness System (SRS) is based on the Balanced Scorecard
(BSC) methodology, which was designed to provide Army leadership with a single
system that communicates our mission, vision, strategic objectives and priorities. It
enables the Army to monitor progress against our vision, to forecast strategic
performance and to make adjustments, as necessary, to resources, personnel and
policy…Individual commands, in addition to our leadership, also have extracted
tremendous value from the BSC. Units have been able to meet their mission essential
task lists more effectively and to focus simultaneously on readiness and overall
transformation toward the Future Force. The SRS balanced scorecard allows each team
to evaluate recent unit performance in a way that cuts across organizational “silos” (e.g.
logistics, operations, medical, training and other staff areas). People from different
organizations within the Army have easy access to scorecard data, and can thus quickly
come together to work common issues.” (Rumsfeld, 2004)
Over the years, the Balanced Scorecard has been developed and rolled down throughout
the Army’s organizational structure. According to a sub‐contractor’s estimate, over 400 SRS
Balanced Scorecards are planned to be rolled out to 40,000 individuals and formations
within the Army (CorVu, 2003). Several of these scorecards, including Army’s overall
scorecard, are in the public domain. US Army Medical Research and Materiel Command
(USAMRMC) and US Army Corps of Engineers (USACE) are among these formations. The
newly materializing Army Research Development and Engineering Command (RDECOM)
was also tasked with putting in place a performance measurement system based on the
Balanced Scorecard approach. The RAND research team supporting the exercise saw this as
an opportunity for a contribution for two reasons. Firstly, as discussed above, RAND had
already identified the lack of a common performance measurement architecture as one of
the weaknesses that hindered the ability of the Army R&D lab to reform for the better (i.e.
not having a common language across paradigm shifts, it did not know, in precise and
quantifiable terms, what the term “better” meant). Secondly, the coincidence of a re‐
organization and the implementation of a new strategic planning and performance system

5

CorVu Corporation, 2005 at:
http://www.corvu.com/documents/casestudies/CorVu%20US%20Army%20Success%20Story.pdf
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allowed the possibility of by‐passing the usual organizational resistance and inertia that
often precedes deployment of Balanced Scorecards in well‐established and mature
organizations.
The RDECOM’s interim leadership6, however, was mildly skeptical of the Balanced
Scorecard approach. While the Balanced Scorecard had considerable following and some
anecdotal evidence of success in the corporate community, it was not particularly well‐
received within the R&D community. Few readily identifiable success stories of R&D
organizations implementing a Balanced Scorecard existed and even fewer reported any
dramatic improvements in performance or employee morale. In fact, such attempts were
often seen with skepticism by the R&D community—the rank‐and‐file bench scientists and
middle managers—and were fiercely resisted. One such example was the Industrial
Research Institute’s (IRI) attempt to develop and popularize its own version of the Balanced
Scorecard (Tipping et al., 1995.,) The Technology Value Pyramid (TVP) had only received a
modest degree of success within the R&D community. The question, then, for the
RDECOM was whether to subscribe to the Army‐wide Balanced Scorecard initiative and
develop one of its own, or take guidance from the lack of response of the R&D community
and opt for a different performance architecture.
Performance multi‐dimensionality—a concept which is at the heart of the Balanced
Scorecards approach—is not foreign to the Army R&D establishment. The US Army Natick
Research and Development Center (NRDEC) was part of major National Research Council
(NRC) study titled “World Class Research and Development” (NRC, 1996) that identified
five pillars (or dimensions) of world‐class research and development organizations,
namely, resources and capabilities, strategic vision, quality focus, customer focus, and value
creation. Natick RDEC’s mission is to “develop products that maximize soldier
survivability, sustainability, mobility, combat effectiveness, and quality of life”. The study
was commissioned to provide NRDEC’s leadership with a framework to think about and
assess itself vis‐à‐vis an ideal “world‐class” R&D facility. Following the study, NRDEC
implemented its recommendations developing an organization‐wide strategic planning and
performance measurement architecture that endorsed a multi‐dimensional view of
organizational performance. Following the implementation of the recommendations, NRC’s
Standing Committee on Program and Technical Review of US Army Natick RDEC (“the
Natick Standing Committee”) assessed the Natick RDEC’s progress and achievements
6

The RDECOM was still in the flux of transition from AMC’s Major Subordinate Command
(LABCOM) to a separate command itself and, at the time of RAND’s engagement, was headed by a
General Officer in an interim or transitional capacity.
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against the characteristics and metrics identified in the earlier report. This assessment is
documented in NRC(1997).
In its essence, NRDEC’s adoption of the five‐dimensional model of performance assessment
was RDECOM’s first foray into a Balanced Scorecard‐type performance assessment
architecture, minus the strategic planning framework of a Balanced Scorecard. NRDEC
continues to be highly rated and assessed for its organization and performance within the
U.S Army Lab system. In 2004, for instance, it was rated for three out of four consecutive
years as the Department of the Army Research and Development of the Year Award in
Small Development Lab Category. The citation mentioned NRDEC’s contribution to its
mission and vision of soldier support, mirroring the performance dimensions identified in
President’s Management Agenda while acknowledging the role of NRDEC’s Balanced
Scorecard in tying the two together. It states:
“This year, many of the criteria chosen for evaluation were directly linked to the
presidentʹs management agenda. The soldier center used its balanced scorecard strategic
map to link resources, human capital, business practices and strategic initiatives to its core
competencies of warrior‐related technology generation, application and transition; warrior
systems technology integration and transition; and solving warrior and warrior support‐
related field problems rapidly.” 7.
Another concern that we (RAND research team) had, as we attended the meetings of
RDECOM leaders and planners that deliberated on the issues of re‐organization, strategic
planning, and performance architecture, was that of “thoughtless” adoption of the Balanced
Scorecard (or any alternative) methodology on the newly formed organization. Not only
would such an implementation fail to realize the benefits of streamlined and effective
strategic management architecture but also result in the loss of an opportunity that had
arisen due to the confluence of organizational re‐design and implementation of a
performance measurement architecture.
As the time for materializing the RDECOM approached and the tendency to engage in a
political rather than an organizational process became stronger, the chances of the above
concern materializing grew significantly. We began looking for a systematic approach to
assessing the appropriateness of implementing a Balanced Scorecard‐type performance
architecture in RDECOM while at the same time pondering over the larger philosophical

7

For detailed citation, please see: http://www.defenselink.mil/transformation/articles/2004‐
11/ta111804b.html
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issues of designing effective performance measurement and strategic planning architectures
in R&D.

1.3—THE SCOPE OF THE RESEARCH
The notion of performance measurement in R&D creates the imagery of several kinds in
attentive and informed minds—e.g. cost‐benefit and ROI analyses, bibliometric analyses of
patents, publishing, and citation counts, scientific peer reviews, and sociological studies of
scientists and scientific institutions. Each of these constructs represents a real and worthy
goal for an analytic exercise. Each of these types of studies also definitely has a role and a
contribution in our overall understanding of the scientific research and development
enterprise and must be subjects of separate studies in and of themselves. When the
mention of a phrase invites so many different connotations, meanings, and imageries, it is
important to clarify the scope of the work being undertaken in an upfront and explicit
manner.
While the proposed study would have several commonalities with other similar studies
that fall under the rubric of R&D performance measurement, it would depart from these in
significant ways. For example, the starting point for this research, like any other research in
this area, is a deep understanding of the R&D process, in general, and performance
measurement in R&D, in particular. This would include, not only an understanding and
appreciation of the philosophical issues associated with notions of performance
measurement in R&D but also an awareness and appreciation of the “performance analyst’s
toolkit” comprising various methodologies and tools, their appropriate usage, their
strengths, biases, and weaknesses. These tools and methodologies form the various
components and sub‐components of an effective measurement system for R&D
performance.
Due to the broad nature of this investigation, we would attempt to scope this research by
use of the negatives i.e. what it would not attempt to do rather than what it would do. First,
the proposed project would not seek to make a contribution in the area of assessing or
calculating the economic benefit or value of R&D and R&D related spillovers etc. This is a
fairly mature enterprise and the interested readers are advised to refer to the work of other
luminaries (e.g. Mansfield, Griliches, Nelson). Second, the proposed project would not try
to look at organizational redesign as a distinct performance improvement option in itself. It
would, however, entertain re‐design within the context of the implementation of a
performance measurement system. Third, this study would not, with the exception of the
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Balanced Scorecard itself, delve into the micro‐level specificities of the various tools,
techniques, and methodologies for measuring R&D performance and impacts. Fourth, this
study would not delve into the issues of individual performance per se, except however, as
an attempt to explain the linkage between individual and organizational performance.
Having clearly discussed what is not in the scope of this research, let’s discuss what is
within the scope of the proposed research. The research would have two major parts. The
first part of the proposed project would comprise a theoretical and empirical inquiry into
performance measurement in R&D.
On the theoretical side, we would build upon an understanding of established literature on
performance measurement, in general, and R&D performance measurement, in particular,
and develop a generic model of a Balanced Scorecard‐type performance measurement
system to guide our discussion. This task would require an understanding of various tools,
techniques, methodologies, and candidate performance measurement systems that have
been (or can be) used in various organizational settings, including but not limited to,
Management‐by‐Objectives (MBO), Total Quality Management (TQM), Design for Six
Sigma (DFSS), Technology Value Pyramid (TVP), and the Balanced Scorecard (BSC). It
would focus on an organizational view of performance that answers the question: how can
we assess the overall health of an R&D organization? To that end, the study would try to
survey the Balanced Scorecard literature and develop a reference model that can be used to
as a benchmark the empirical analysis.
On the empirical side, we would attempt to survey the actual practice of performance
measurement within various types of R&D environments (e.g. academia, public sector labs,
and corporate labs as well as basic and applied research and development.) Questions of
the nature: How do various types of R&D organizations think about and measure
performance? What are the most prevalent performance measurement approaches and
philosophies and what are the underlying assumptions that make them work? How is the
performance information being used in various types of R&D organizations? And how do
organizations link their performance measurement architectures with the wider strategic
management systems (e.g. strategic planning, and incentives systems). We would also
attempt to empirically test the various assumptions behind the generic model of Balanced
Scorecard in R&D.
The basic insight behind the Balanced Scorecard approach to performance measurement is
as follows: Performance, it is sometimes asserted, is not a uni‐dimensional construct and
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trying to measure it through one type of metrics risks missing other important dimensions
of performance. This calls for a holistic approach towards organizational development and
assessment whereby the demands of short‐term financial performance are balanced against
those for sustaining long‐run innovation.
Over the years, however, the Balanced Scorecard has evolved into a full‐fledged strategic
management system8 with performance measurement as its centerpiece, and has been used
fairly successfully, at least at an anecdotal level, within corporate, public, non‐profit, and
healthcare sectors. Its use, however, has been rather limited within the R&D enterprise. One
attempt to promote a Balanced Scorecard‐type approach within R&D is the Technology
Value Pyramid (TVP) designed and championed by one of the largest and most prestigious
associations of commercial R&D labs in the US—the Industrial Research Institute (IRI)—as
an R&D equivalent of the Balanced Scorecard (Tipping et al., 1996)9. For largely
unexplained, although widely speculated, reasons the Technology Value Pyramid failed to
gain the kind of acceptance and adoption within the R&D community that its intellectual
father, the Balanced Scorecard, was able to achieve within the corporate world. Empirical
accounts of the implementation of technology value pyramid are virtually non‐existent in
the R&D practitioner literature.
Incidentally, though, some qualities of multi‐attribute performance measurement systems
lend themselves very well to the R&D setting. For example, the roots of the Balanced
Scorecard itself lie in the need to measure and monitor intangibles and long‐term
performance drivers in business organizations. These tensions between the long and short
term, as well as between the quantifiable and non‐quantifiable, are most conspicuous in
research and development (R&D) where the product has a dual character (i.e. knowledge
and gadgets) and investments are often made “on faith” with the expectation of returns and
outcomes years down the road. Despite these similarities and overlaps, however, the rather
limited use of Balanced Scorecard has remained an intellectual curiosity—one that has been
a primary motivation for this research.

8

Several Publications by Dr. Robert Kaplan and Peter Norton discuss that possibility. Also, see
Osama, Athar et al., “Designed to Deliver: Using a Systematic Organizational Framework to Create
Army’s New RDE Organization from First Principles”, DRR‐3000‐A, RAND, March, 2003, for a
discussion on the use of Balanced Scorecard as an OD Tool.
9
This point was also alluded to during the author’s telephone interview/conversation with Dr. Alan
Fusfeld—one of key figures in the IRI’s development of Technology Value Pyramid and a co‐author
of Tipping et al., 1995.
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Consequently, the study would look at the appropriateness of using a multi‐attribute
performance assessment system—namely, the Balanced Scorecard—in the R&D
environment. In doing so, it would explore questions like: Do R&D leaders and managers
think about R&D performance as a multi‐dimensional construct? How do they attempt to
weigh (or achieve balance) across the multiple dimensions of R&D performance? Do the
underlying assumptions of Balanced Scorecard‐type performance measurement
architectures hold true for organizations engaged in R&D? What are some of the
mechanisms through which R&D organizations achieve improvements in performance and
how do they relate with the Balanced Scorecard’s modus operandi for the same? What
benefits do R&D organizations using multi‐attribute performance assessment systems
realize as compared to non‐R&D organizations using similar systems or R&D organizations
using other kinds of systems?
Understanding these questions, in the light of theory and practice of R&D measurement,
would provide guidance and insights into whether or not, and how to structure a multi‐
attribute performance measurement system for an R&D lab system. For example: How
many (and what type of) metrics are needed to assess the performance of an R&D lab (or
system of labs)? How closely do these metrics need to mirror the organizational strategy
and how best to bring about this alignment between organizational strategy and
performance measurement? How should one pick and validate metrics for measuring
R&D? What are the best uses of such metrics, keeping in mind the possibilities of
dysfunctional behavior, and what we learn from the experience of organizations that have
achieved desired improvements in R&D performance? What constitutes “appropriate
expectations” from setting up a performance measurement system in within R&D? What
might be the best use of the information provided by such a system? What sort of
implementation bottlenecks can one expect during the course of such an implementation
and how might one prepare for these? How might the validity of such systems and the
information provided by them be assessed?
While the proposed research is framed in the context of the US Army’s RD&E Command—
a public sector RDO—it would, we believe, have general applicability to a whole spectrum
of R&D labs and organizations, both in public and private sectors. A carefully selected set
of private and public sector case studies and an in‐depth review of literature on
performance measurement would allow us to make generalized conclusions that would far
transcend the Army RDE Command. Also, while the proposed research will focus on
performance measurement in the context of an R&D lab, the techniques explored and
developed can be scaled up or down and translated to do the same for any R&D system
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such as a research team, a virtual organization, a group of collaborating institutions, a
system of labs, or the entire national innovation system.
In the next chapter, we would look at the evolution and acceptance of the concept of
performance measurement in the research and development enterprise (chapter‐2) in an
attempt to lay the groundwork for a more in‐depth assessment of the Balanced Scorecard
methodology (chapter‐3) and its subsequent examination with a view towards applying it
to the research and development enterprise.
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CHAPTER # 2

INTRODUCTION TO PERFORMANCE MEASUREMENT IN R&D—A REVIEW
OF RELEVANT LITERATURE
The concept of performance—and hence measurement—in R&D has evolved considerably
over the last half of the twentieth century reflecting the changing paradigms, both in
organizational and sponsorships realms, that have dominated the conduct of research over
the last five decades. In the past, for example, the popular support for the “seemingly
mysterious activities of a small group of inventors” ensured that “there was little in the
form of reliable measurement of technology’s outcomes” (Geisler, 2000: p. 13). With the
passage of time, however, as science and technology has become an increasingly organized
activity, and its influence has increased, so has the need and demand for greater public
scrutiny. In order to understand these shifting moods and their effects on the concept of
performance in R&D, it would be a useful exercise to briefly review the history of research
and development in the United States.

2.1—R&D MEASUREMENT IN HISTORICAL CONTEXT
Kostoff (1997)—in a common sense analysis of the evolution of the research and
development enterprise through history—talks about the successive phases of evolution of
basic research from a ‘rich man’s pastime’ to industrial sponsorship to government support.
During the inter‐war period, research funds in the world were fairly limited and European
research had an advantage over the rest of the world primarily due to a head start and
other historical factors that prevailed in the pre‐war era. The balance of power shifted after
the World War‐II with much of Europe and Asia undergoing massive rebuilding efforts due
to the destruction of the Great War. This was the time of the rise of industrial sponsorship
in the US. The US had virtually no competition from around the world and, therefore,
American companies could divert substantial resources into research and development.
As the time passed and European and Asian corporations came out of their post war
rebuilding as strong, if not equal, competitors to the US companies, profits margins shrank
and so did the industrial R&D budgets. Many companies, operating in highly competitive
environments and looking for short‐term profitability, could no longer afford the luxury of
investing heavy sums of money in basic research that formed the foundation of the
innovation pyramid. Unable to make or even foresee enough profits from undertaking basic
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research, the world saw huge cutbacks in industrial support of R&D during the seventies
and the eighties—in real if not nominal terms.
With support from the corporate coffers dwindling, the proponents of big “R” & small “d”
invoked the classical ‘public good’ argument to attract government support for their
activities. This coincided perfectly with the fast popularizing notion of “Big Government”
in the US and elsewhere. In the post war period, leading through to the end of the cold war,
the federal government in the US became a major supporter of basic (and applied) research.
A similar shift occurred in Europe and Asia with a time lag that accounted for the post‐war
reconstruction. One of the reasons advanced for this massive growth in public investment
in basic and applied research was the national security argument aimed at winning the
technology race from the former Soviet Union and to check the growth of the “evil”
communist empire around the world.
However, by the end of 1980s and early 1990s, government priorities shifted, once again,
under increasing pressure to maintain fiscal discipline and less intervention. As
governments tried to become ‘smaller’, R&D had to face competition for funding support
from a host of social and other causes. The fall of the Soviet Union further aided this trend.
With the national security imperative all but gone, the stage was set for the current move
towards greater accountability and efficiency in research and development. These
developments also had an impact on how performance was perceived and measured in the
R&D community or demanded from it by external stakeholders (e.g. corporate leadership,
congress and other public sector entities.)
Expressing similar themes from a different standpoint, Geisler (2000) emphasizes the
formalization and institutionalization of the R&D enterprise in the western societies as
providing the most important impetus for measurement and evaluation. It puts forth an
interesting analysis of the emergence of institutions in the S&T domain, such as,
universities, public laboratories, industrial labs, and technology districts etc. “Once the
trend of institution‐building reached a comfortable level of growth”, it contends, “science
and technology is now faced not with the question: ‘Is it good or necessary for us to have
it?’ but with a different set of questions…’How can we improve its performance?’ and
‘What exactly do we get from it?’”
We start our analysis of the evolution of the concept of performance in R&D right from the
closing days of the second world war by looking at the event that set the stage for
expansion of public support for science and R&D throughout the second half of twentieth
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century, namely, the release of Vannevar Bush’s “Science: The Endless Frontier” report in
July 1945. While the report called for a significant shift in the involvement of the federal
government in the country’s post‐war S&T establishment—citing the national objectives of
security, health, economy and knowledge creation as motivations to do so‐‐it was not
totally oblivious of the ideas of performance (Bush, 1945). On a number of occasions, the
committees charged with putting together the various sections of the report talked about
effectiveness being an overriding concern. For example, in a number of instances the report
considers constructs like costs of recommended policies, costs of inactions, effectiveness
and efficiency, trade‐offs between alternatives, and public welfare and private profits
originating from public R&D investments etc.
Several sections of the report implicitly address the notions of performance and utility. In a
discussion on means and ends of research, the report supports public investment in applied
research in the following manner: “The scientist doing basic research may not at all be
interested in the practical applications of his work, yet further progress of industrial
development would eventually stagnate if basic scientific research were long neglected”.
At another instance, the report talks about the idea of proportionality between promoting
multiple dimensions of knowledge in the following words: “It would be a folly to set up a
program under which research in the natural sciences and medicine was expanded at the
cost of the social sciences, humanities, and other studies so essential to national well‐being”.
As the members of these committees carefully deliberated upon issues of cost and benefit
from public sector research, they also acknowledged that the cause was of such importance
and the precise assessment and fine‐tuning of the system so difficult that some errors may
be accepted as necessary costs of doing the business of research. In the concluding chapter
the report mirrors this sentiment: “We have given much thought to the question of how
plans for the use of Federal funds may be arranged so that such funds will not drive out of
the picture, funds from local governments, foundations, and private donors. We believe
that our proposals will minimize that effect, but we do not think that it can be completely
avoided. We submit, however, that the nationʹs need for more and better scientific research
is such that the risk must be accepted.”
We highlight these sections to illustrate the fact that ideas of performance and
effectiveness—and hence measurement—were not foreign to at‐least some sections of the
well‐meaning scientific community—several people serving on Vannevar Bush’s
committees among them—even as back as 1945 and yet the Vannevar Bush report, in many
ways, was an exception to the rule for it was years ahead of its time in the performance and
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effectiveness debate within the R&D community in general and private sector R&D in
particular.
What follows below is a historical overview of the theoretical and practitioner literature as
it relates to the notion of performance measurement within R&D. We have deliberately
chosen a chronological order for presenting these ideas so as to recreate a sense of the
debate that has waged within the R&D community over the last half‐a‐century. This
approach provides a sense of the evolution as well as redundancies, repetitions, and
weaknesses that have plagued this evolution. It also leads to certain conclusions about the
manner in which this debate had played out and been influenced by concurrently on‐going
debates on performance measurement in other areas of human endeavor (e.g. education,
healthcare, governance) At the end of the chapter, we bring this entire discussion together
into an assessment of what we know and don’t know about the R&D measurement
problem.

2.2—REVIEW OF LITERATURE ON R&D MEASUREMENT (1959—PRESENT)
There has been no dearth of techniques and frameworks for measuring R&D performance.
One author—during an extensive search of literature from 1956 to 1995—identified over 95
articles, 12 books, and a couple of research reports describing various techniques (Werner
and Souder, 1997). The earliest documented reference regarding performance measurement
aimed at the R&D function that we found was a 1959 article in Harvard Business Review by
Melville H. Hodge Jr. titled “Rate Your Company’s Research Productivity”. It laments the
poor state of data availability and analysis of R&D productivity by pointing out the fact that
“while there is considerable subjective evidence that the industry is paying heed to…[the
need for realizing the economic impact of fundamental research]…there has been little
objective, quantitative data offered as to the amount and quality of basic research done by
various industrial companies.” (Hodge Jr., 1959)
The article identifies a number of difficulties in measuring performance of research
programs in companies. It stresses upon the fact that while one should be able to measure
productivity (and hence outputs and inputs of research,) often the absence of required data
leads companies to measure inputs only. It suggests a number of methods and metrics, such
as, commercial success, patents, and publications as ways to measure research output. The
article ends with an analysis of research publications in five areas of physical and
mathematical sciences but very carefully makes the point that, “this method must be used
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with restraint, lest what it measures—scientific publication—replaces what it seeks to
measure—scientific productivity—as a primary goal of the company’s scientists”.
Quinn (1961) questions the prevailing wisdom in taking research performance for granted
and compares the state of development of research management at the time of its
publication with that of marketing and manufacturing in 1920s. It calls for an end to the
attempts of trying to find aggregated measures of performance that “do not exist” and
instead stresses the need to look for measures that represent important determinants of
research success. In one of the earliest—almost prophetic—statements in support of multi‐
dimensionality of research performance, it notes that “it is the structure of evaluation that is
important…[and while]…even the most effective techniques available today…will surely
be improved in the future…the structure for segmented evaluation of research output
should stand the test of time.”
Further elaborating on this segmented approach, Quinn (1961) identified three aspects of
research evaluation, namely, measuring the economic value of technology (as apposed to
cost of research,) the amount of technological output (regardless of economic impact,) and
degree of congruence with corporate goals. In a thoughtful treatment of the issue, the article
touches upon various important concepts and constructs in R&D performance
measurement—such as, the appropriateness of various types of assessment techniques
under different situations (e.g. rigorous qualitative assessments vs. pseudo‐precise
mathematics,) the real value of being able to assign numbers, the problems in using
efficiency standards, the importance of incorporating quality, the place of “faith” in
performance assessment, and the effective use of its results. These important philosophical
issues, as we would argue later in this section, would remain lost, or at least would not be
as well elucidated, elsewhere in this literature for many years to come.
Ranftl (1978) is a comprehensive study of R&D productivity commissioned at Hughes
Aircraft Co. in 1973. The primary objective of the study was to “identify useful techniques
for optimizing productivity in the R&D environment.” Steering clear of definitional issues
that plagued earlier and later studies, Ranftl (1978) used generic profiles of employees,
managers, leaders, and organizations to define standards of productivity in R&D. It justifies
this approach by asserting that “because quantitative measurement of R&D productivity is
so difficult, many managers have developed, through their experience, informal guidelines
or indicators for identifying productive individuals and organizations.”
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Ranftl (1980), however, concedes that “tasks that have been traditionally unmeasurable
may, in time, become measurable, only to be replaced by more advanced unmeasurable
tasks”. It defines a productive organization as one that is effectively staffed and people‐
oriented, has high standards, operates in a sound competitive mode, has a creative and
productive atmosphere, and a “can‐do” attitude and esprit de corps among its employees.
While many would agree to the above being desirable attributes, generally, they may
disagree with the specific details, given the differences and diversity in the R&D landscape.
According to this view, the search of an effective R&D performance (or productivity)
measurement system is an elusive goal since the definitions of both R&D and effectiveness
remain moving targets.
These differences notwithstanding, Ranftl’s study made a significant contribution to the
literature on R&D productivity and effectiveness. The study classified R&D productivity
into three related factors, namely, personal factors, job‐related factors, and project‐related
factors and consequently focused on improving operational, managerial, and employee
productivity within R&D. The two phases of the study involved a highly participative
process and depended on interviews of a wide cross‐section of R&D managers and
consultants—59 participating entities across a broad cross‐section of organizations, a survey
of over 2300 R&D managers, involvement of 28 prominent consultants, attendance at 23
productivity seminars, and an extensive review of the literature. Presenting its findings in a
best‐practices‐like format, the study identified a host of productivity enhancing techniques
and tricks, starting from personal productivity tips for R&D managers, to tips to improve
employee morale, to tips about effective job assignment practices, to lists of effective
planning practices and control techniques. The study also provided comprehensive
checklists and templates for organizations seeking to adopt its recommendations.
Collier (1977) while referring to Ranftl study (1978) questions the wisdom in assessing
productivity without relevance to fundamental goals of the organization. In essence, it was
introducing the differentiation between efficiency (or productivity) and effectiveness. It
differentiates between three stages of the process that begins at concept generation and
ends at the realization of corporate goals (profits) from research and development.) It,
however, maintains that these “steps are not simply additive, but utterly
interdependent…[so that]…the productivity of the overall system is not the sum of
individual productivities at each step, but their product”. It further elucidates an imperfect
yet evolving methodology to calculate R&D performance at each of these three stages as
applied at Borg‐Warner Corporation.
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Mansfield (1981) focuses on economic payoffs as a measure of R&D’s performance and
success in the industry. He asserts that “to make effective use of R&D capacity, a company
must first spell out its business objectives and then communicate them to its scientists and
engineers. Research, after all, makes sense only when undertaken in areas relevant to
economic goals”. He talks about a number of different methodologies of making that
assessment, namely, PROFILE (Programmed Functional Indices for Laboratory
Evaluation)10, QUEST (Quantitative Utility Estimates for Science and Technology), and
PATTERN (Planning Assistance Through Technical Evaluation of Relevance Numbers).
Schainblatt (1982) is interested in productivity of scientific and engineering groups,
programs, or other organizational units rather than individuals. A survey of 34 IRI member
firms resulted in responses from 7 of them (20% of the sample) indicating that four firms
regularly used performance or output indicators as a part of their review of R&D programs
and three occasionally did so. While the sample is severely limited, the paper introduces a
number of interesting concepts in performance measurement, namely, a return‐on‐research
index, value of business opportunities generated, numerical indices of outputs, time spent
on activities, resource allocation indices, and program value etc.
Packer (1983) aims at striking a balance between subjective (i.e. based on subjective
assessments (e.g. “I think they are doing a good job”,) surrogates (i.e., “since our budget is
growing, we must be doing well”,) and “structured” (i.e. based on objectively measurable
criteria) approaches to measuring productivity of R&D. It also goes a step further by trying
to bring insights from measurement theory used elsewhere to bear on the R&D
performance measurement problem. The study also raised a host of very important issues
like multi‐dimensionality of performance, highly inter‐correlated indicators, reliability,
validity, verifiability, bias, relevance, goal congruence, psychological acceptability, and
cost‐effectiveness. The article presents a potentially useful technique of using factor analysis
and mapping objectives‐activities‐indicators to arrive at an integrated measurement system
that deals with many of the issues identified earlier.
Moser (1985) highlights the fact that commonly accepted measures of performance that are
applied to R&D are not satisfactory and “provide no clues as to whether these results were
obtained efficiently, or even if they are in fact accurate indicators of performance”. It
bypasses the question of trying to find appropriate criteria to measure performance and
instead focuses on how performance is being measured in R&D units. Pappas and Remer
10

PROFILE and QUEST were developed for the U.S. Navy while PATTERN was developed by
Honeywell
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(1985) present the now well‐established idea of using different types of techniques (e.g.
qualitative, semi‐quantitative, and quantitative) for different stages of R&D (e.g. basic,
exploratory, applied, development, and product improvement). They assert that before
measurement of productivity is undertaken, top corporate managers must do two things,
namely, decide what they expect to get from a research center, and determine the intent of
the productivity measurement system. They then present a number of different techniques
that can be applied at various stages of R&D.
Foster et al. (1985) presents an interesting model of R&D aimed to help think about the
constituents of R&D effectiveness, such as, productivity (further sub‐divided into potential
productivity and technological development efficiency) and yield (further subdivided into
potential yield and operating efficiency) and makes the case for taking steps to measure and
manage each of these components separately. Several articles talk about using activity
analysis and workload analysis to identify and remove waste (especially the use of
engineers‐scientists’ time in non‐creative administrative activities) and improve the creative
productivity of the technical staff (Bolte, 1986 and Leifer and Burke, 1994).
Kinlaw (1986) describes a nominal group technique (NGT) based participative process to
develop performance measures for Aerospace R&D. It identifies five different groups of
performance ratios, namely, effectiveness, quantity, quality, value, and change. While
acknowledging that this set of ratios is not unique, it highlights the need for further study
of various types of measures and evaluation processes to derive an ideal and
comprehensive set of measures. In the similar vein, Gronow (1987) reviews a number of
methods of scientific evaluation—among them, peer review, interview and questionnaire,
qualitative methods, and case studies‐‐and their contexts. While concluding that no
“accepted rationale [exists for] guiding the choice of method for a particular purpose or
circumstance,” it points out the need for empirical study of the effect of the different kinds
of evaluations.
Brown and Sevenson (1988)—for the first time—introduce the concept of an R&D Lab as a
system thus making a case for measuring different attributes, such as, quality, quantity and
cost by looking at inputs, process, outputs, and outcomes of the system. They also highlight
the fact that R&D managers should pay primary emphasis on outcomes rather than
behaviors, though the former is more difficult to measure, and notes that only 20% of R&D
managers even measured their productivity. They also stress the need to make
measurement systems simpler, more objective, and focussed on few important measures.
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Cordero (1990) explicitly puts forth the need to measure effectiveness and efficiency
separately by measuring outputs and resources respectively. It also, mirroring once again
the sentiment expressed in Collier (1977), talks about different types of performance (e.g.
overall, technical, commercial) and the organizational level at with each should be
measured (e.g. firm or SBU, R&D unit, and marketing/manufacturing unit.) The paper
stresses an idea that many others apparently miss out i.e. technical performance should be
measured by comparing technical inputs to technical outputs (e.g. R&D expenditure to
number of patents) and commercial performance should be measured by comparing
monetary measures of resources used to profits or cash flow generated. Underlying this is
the notion that it takes much more than R&D’s contribution to make a product
commercially viable and, therefore, to hold R&D to account for profits generated might not
be a fair performance indicator. Grady and Fincham (1991), however, misses this insight in
subtle way when it talks about converting research from “functional cost center” to a
“professional client service”.
Robb (1991) takes a more comprehensive approach towards R&D performance assessment
and presents four different approaches of productivity measurement that work at various
levels ranging from intuitive‐qualitative (e.g. answering a question: “how would things be
had there been no R&D?”) to extremely quantitative (e.g. counting outputs, transitions and
dollars). The paper assets that “no one measurement suffices by itself…but these…taken
together…tell a [positive] story of productivity and contribution to the company’s
performance”. Thor (1991) likens R&D organizations with other white‐collar organizations
and explores the possibility of similarities between performance measurement systems of
the two. It presents a “family of metrics” approach to measuring R&D organized in the
form of an objectives matrix with performance targets identified. Using a scoring technique
that combines this family of measures into an integrated index of performance, Thor (1991)
provides a basis for using performance information for gain‐sharing and incentives
programs.
Szyonki (1990a, 1990b) present a vast number of tips—insights gained from experience of
working with companies—on how to manage R&D effectively. Szyonki (1994a, 1994b),
while building upon the earlier set of articles, laments the fact that everyone claiming to
measure the effectiveness of R&D seems to be measuring outputs only. It provides a broad‐
based framework for measuring the effectiveness of R&D that talks about ten different
activities (or functions) that R&D organizations must perform to be effective. These include,
selection of R&D projects, planning and managing projects, generation of new product
ideas, ensuring quality of R&D processes and methods, motivating technical people,
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establishing cross‐functional teams, coordinating R&D and marketing functions,
transferring technology to manufacturing, fostering collaboration between R&D and
finance, and linking R&D to business planning. This article provides a 6‐point subjective
assessment scale that measures the health or quality of each of these ten activities on the
basis of presence or absence of certain systems, processes, or methods that might indicate
strength or weakness in each area. In a relatively crude way, this article applies the concepts
included in the advanced versions of the Balanced Scorecard’s strategy maps to the R&D
problem.
May and Pearson (1993) is a comprehensive review of total quality management (TQM) as
applied to R&D enterprises. It begins by defining TQM’s basic principles and reviews prior
literature on TQM and R&D. The paper cites several prior studies whereby savings and
performance improvements were achieved through the application of TQM within R&D
settings, most notably, at Kodak Research Labs in US (Murray, 1985), ESSO Research Center
and Exxon Chemicals Ltd. (Price and Gaskill, 1990), and ICI Chemicals and Polymers Ltd.
(Hedge, 1990). The paper makes the point that TQM’s principles are applicable to R&D,
albeit with minor changes in the philosophy and language, so that “skeptics are not given
ready ammunition”. However, they acknowledged that “difficulty in measuring change
makes implementing TQM an act of faith in R&D where it is not possible to place a precise
financial value on the benefits”. Of the 14 companies studied during this research, TQM
was identified as “successful” by interviewees in all but one company. The judgment was,
however, based on qualitative perceptions of success rather than a quantitative and
verifiable metric.
McLaughlin (1995) is another comprehensive account of application of TQM in R&D, as is
Uchimaru et al., (1993). The former presents a total quality model of R&D that emphasizes
upon a balance between the three systems an organization is comprised of, namely,
management, technical, and the social systems. It asserts the importance of measurement
and assessment as a means to drive performance improvements and highlights the need for
the performance criteria to be “multi‐faceted (i.e. quality, productivity, cost‐benefit, cycle
time improvement,) interconnected and related to one‐another”.
The latter talks about the experiences of the authors—Japanese quality experts—in apply
TQM to NEC Integrated Microcomputer Systems Inc. during 1980‐1987 timeframe. It is a
comprehensive study of installation of a performance enhancement system in a technical
environment, rich in details on issues like engineers’ resistance to measurement and
management, organizational diagnosis, implementation steps and challenges, and results of
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TQM implementation. On the latter count, the authors report improvements on virtually all
measures of significance. Productivity of individuals and milestone achievement rates went
up; design quality improved; and design learning curves and appreciation of customers
latent needs improved. The company also received a Deming Prize in 1987.
Not all authors, however, are so positive and optimistic about TQM’s track record in R&D
settings. Schumman et al. (1995) assert that “R&D organizations have had only limited
success so far from apply quality principles. Chatterji and Davidson (2001)—on the basis of
decreasing publication of TQM related articles in R&D practitioner literature – ask whether
that is a sign of decreasing interest and growing disillusionment within the R&D
management community with TQM? “Did all the interest and activities in TQM come to
nothing for the R&D management community?” they ask.
“R&D efforts to adapt and apply quality management principles have left some subtle yet
powerful legacies—and as a community, we are all richer for these legacies”, they assert.
Among these legacies is the change in mindset of R&D managers concerning the potential
for continuously improving management practices and processes, and greater receptiveness
to ideas such as “what gets measured, get managed”. They highlight the fact that TQM was
a “company‐wide galvanizing force” that taught R&D to learn and speak the same
language as the rest of the company, and thus despite the apparently dying interest and
lack of demonstrable benefits, TQM has played a constructive part in helping improve the
performance of R&D.
Tipping et al. (1995)—in a curious admission almost four decades into the R&D
measurement debate—again highlights the notion that an effective way to measure R&D
performance is still elusive. “Even those world‐class corporations that do look seriously to
technology for competitive advantage are frustrated in their attempts to couple their R&D
effectively into their businesses, in part because of the absence of an accepted methodology
to measure effectiveness (value) and continually improve their R&D.” Subsequently it
presents the IRI’s Technology Value Pyramid (TVP) model to measure the performance of
R&D. Technology Value Pyramid is a modification of the Balanced Scorecard adapted to
the R&D organizations.
The TVP represents a significant departure from earlier literature on R&D performance
measurement—with the probable exception of Brown and Sevenson (1988)—that provides a
hodgepodge of insights and techniques—sometimes very useful though‐‐without really
providing an underlying structure to them. Tipping et al. (1995) provide an organizing
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structure that, at first look, appears like a comprehensive measurement system that adds
value, in the words of the authors, “[by] integrating various aspects of previous work in a
new framework for R&D and business management”. The main focus of TVP, however, is
on measuring effectiveness of R&D in the private sector.
Chester (1995) warns against the limitations, rigidity and manipulatability of performance
measures by asserting that performance measurement is risky as it is often motivated and
influenced (e.g. in terms of the factors measured and the weight given to each) by a
company’s past successes and failures and, in doing so, it runs the risk of being so
optimized that it might not anticipate paradigm shifts, and in the words of the author,
“miss the opportunities that lie outside the box”. It introduces the element of incentives into
the equation by highlighting the fact that performance measurement in and of itself does
not guarantee motivation for improving productivity and must be linked to incentives.
Schumman et al. (1995) contend that “R&D is too complex a subject for a few measures to
satisfy all needs…however, if R&D is viewed as a process, performance measurements can
be effectively determined”. It builds upon Brown and Sevenson (1988)’s process model of
R&D and arrives at a six dimensional model of R&D with the dimensions being people,
process, output, internal customers, external customers, and society. It then describes a
matrix for selection metrics corresponding each of these six dimensions, to be used for
performance tracking, in‐process tracking, end‐of‐process tracking, and external tracking
purposes. This gives rise to 24 cells of the matrix with several metrics placed within each of
these cells. Rather than presenting this as generic matrix applicable to all R&D settings, the
authors encourage R&D organizations to develop their own specific matrices that work best
for them.
Miller (1995) asserts that “quality is another name for effectiveness in R&D”. He presents a
new framework to think about quality in R&D that departs from the earlier quality
frameworks in commercial settings. This framework consists of four dimensions, namely,
administrative and research processes, strategic decisions, cross‐functional integration and
project management, and participation of scientists. The study also identifies—on the basis
of an analysis of 45 firms‐‐four clusters of organizations on the basis of their mission and
degree of reliance on quality practices in R&D. These clusters consist of firms managing at
the scientific frontier, managing in revenue‐dependency schemes, managing for TQM
integration, and managing in strategic arena. It asserts that the findings are consistent with
maturity models proposed elsewhere whereby organizations go through stages of evolution
from lower level of integration of R&D to strategic alignment. The study concludes with the
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assertion that “provided certain irritants are dealt with, the quality approach is not only
credible in R&D community but is a valuable addition to efficient R&D management”.
Davidson and Pruden (1996) present another quality perspective on R&D management
through a four‐stage model of a “Total Quality Transformation Grid for R&D”. They define
the four stages of performance measurement through which an R&D organization goes
through with the first stage characterizing ill‐defined value‐added and management by
exception; the second includes customer satisfaction and forms of product and process
variability assessment; the third using a continuous process improvement approach in
addition to its predecessor; and the fourth employing a multi‐dimensional performance
measurement to optimize processes.
Hauser and Zettelmeyer (1996) presents another framework to look at R&D metrics and
measurement. It classifies R&D activities into three tiers, namely, tier‐1 activities (those that
form organizational objectives or “exploratory” activities e.g. basic research,) tier‐2
activities (those that select and develop “programs” to match and create organizational
core‐competencies,) and tier‐3 activities (those activities or “projects” focused on more
immediate needs of the customer.) It asserts that that the choice of performance metrics
should be driven by the type of R&D activity being performed—as described by the three
tiers of R&D activities—and metrics suitable for one type of activities may be
counterproductive for other type of activities.
NRC (1996, 1997) presents a multi‐dimensional model of performance for R&D
organizations. Seeking to identify, define, and understand the various dimensions of
“world class” performance in research, development, and engineering settings, it defines
five pillars, namely, customer focus, resources and capabilities, strategic vision, value
creation, and quality focus. It identifies 25 characteristics within the five pillars of
performance. It uses four qualitative descriptors (i.e. poor, adequate, good, and excellent)
for each of the 25 characteristics identified above. While this, like Tipping et al. (1995,) is
another comprehensive attempt to introduce performance multi‐dimensionality in R&D, it
falls short of replicating the Balanced Scorecard (Kaplan and Norton, 1992, 1993, 1996,
2001). For example, three of the five pillars (i.e. customer, quality, and value‐creation) of
world‐class R&D organizations deal with the customer perspective of the Balanced
Scorecard. The financial and internal process perspectives are combined in one resources
and capabilities pillar—thus allowing the possibility that one or both could be
shortchanged in the course of measurement.
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Kostoff (1997, 1999, 2000 etc.) and several of the other publications by the same author
spanning almost the entire decades of the 1990s is an interesting collection of work on
numerous individual pieces of the R&D metrics and the measurement problem such as,
peer review, retrospective analysis, quantitative metrics, cost and benefit analysis, citation
analysis, technical roadmaps, impact assessments, and integrated metrics. The overarching
contribution of this line of scholarship is an in‐depth treatment of each of the various type
of metrics used in R&D evaluation—facilitated in part by the author’s vast experience of
being engaged in the R&D evaluation enterprise in the public sector. No other reference, we
found, provided such an extensive review of issues and intricacies of such a varied mix of
evaluation schemes and metric types.
What Kostoff (1997, 1999, 2000 etc.) and others do not do as well, however, is to develop a
system. In a similar vein, Ellis (1997) is a comprehensive piece of work on a number of
disparate issues in evaluation of R&D processes, such as, process measures, financial
measures, quantitative measures, assessing the health of technology transition and R&D’s
interactions with other functions, internal and external evaluations, and leading and
lagging indicators etc. While it aggregates a wealth of information from a vast number of
sources into a comprehensive reference on the minutiae of R&D evaluation, it does not
provide an organizing framework to put everything together into a measurement system.
I.C. Kerssens‐van Drongelen (1997) builds upon the measurement system thinking—first
subtly eluded to in Brown and Sevenson (1988) and Tipping et al. (1995)—and introduces a
number of concepts important for thinking about such systems. It presents the need for
performance measurement as an essential component of quality management in R&D. The
article ties the R&D performance measurement system with a well‐established literature in
engineering and management, namely, the theory of control systems design. Among the
new concepts introduced in the article are a more explicit discussion of functions of
measurement (e.g. motivational and diagnostic,) a more detailed treatment of effect of
contingency factors on measurement system features, and a better‐developed list of major
system design parameters (e.g. metrics, structure, standards, format, and frequency.) The
study also introduces the idea of Balanced Scorecard as a way to deal with the problem of
performance multi‐dimensionality.
Kerssens‐van Drongelen et al. (1999) builds upon the model presented above and provides
an empirical basis to the earlier study. Kerssens‐van Drongelen (1999, 2001) are important
contributions to the literature and a comprehensive reference on one approach to thinking
about an R&D measurement system. Among their many contributions are: an in‐depth
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review of earlier literature, a taxonomy of various variables and contingency factors that
might affect measurement system design, the design of a comprehensive R&D
measurement system, and theoretical and empirical insights on how might it look like for
different states of the taxonomy. We would extensively use and build upon this framework
during the course of this work.
Geisler (2000) is a fairly comprehensive reference on science and technology metrics used in
a variety of contexts, such as, inputs, outputs, and process metrics, on the one hand, to
financial, bibliometrics, patents, and peer reviews etc., on the other. In addition, it presents
applications of evaluation schemes derived from these metrics in areas like academic
science, industrial innovation, and public sector science and technology. Pearson et al.
(2000) touches upon the issue of measurement in R&D and presents as the growing
consensus the feeling that “return on R&D expenditure cannot escape close scrutiny,
notwithstanding the well‐recognized difficulties of evaluating the benefits of R&D”.
Building upon the Kerssens‐van Drongelen (1997), it also stresses importance and
popularity of broader‐based techniques such as Performance Pyramid (Lynch and Cross,
1991), Balanced Scorecard (Kaplan and Norton, 1992), and Intellectual Capital Model
(Edvinsson and Malone, 1997). It also introduces the idea that these varied techniques are
complimentary rather than mutually exclusive and hence best used under circumstances
appropriate for their application.
Baglieri et al. (2001) essentially re‐packages some of the ideas expressed earlier, namely,
stages of R&D (reworded as “domain of measurement” e.g. generation, transition,
diffusion) and types of metrics (reworded as “object of measurement” e.g. input, output
and process) but presents them in the form of an integrated measurement framework that
rests on the additional insight that each of the stages of R&D (also sometimes referred to as
basic, applied and development) can have its own unique set of input, process, output and
outcome metrics. It further elaborates the framework to include the idea of knowledge on
the shelf (Kos) and knowledge in progress (Kip) and asserts that the value‐added of the
integrated approach comes from being able to apply different methodologies suitable to
measure each of the above components while operating within the same general
framework.
Jordan and Malone (2002) addresses the issues faced by public‐sector R&D agencies in the
light of GPRA and OMB‐PART in the 1990s. It highlights the importance of establishing a
framework for doing assessment of R&D programs with the expectation that “the elements
and flow of the framework would depend upon the type and purpose of research”. It
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introduces program logic models as one such candidate framework. It asserts that while
many organizations may not use the terminology, they in fact use a logic model—
comprising inputs, activities, outputs, and outcomes—as a basis of their assessment
frameworks. The paper covers a lot of ground in reviewing well‐established tools and
techniques, e.g. peer review, economic indicators, case studies, bibliometrics, and
benchmarking.
Jordan et al., (2003) uses a Competing Values Model to structure attributes of organizational
excellence along several dimensions. Through several focus groups at actual R&D
laboratories, the authors arrive at thirty‐six attributes (distributed in four categories) of
organizations that foster excellence in research. The four categories include human and
physical resource development, innovation and cross‐fertilization of ideas, management
and internal processes, and setting and achieving relevant goals. The score on these thirty‐
six attributes provides a profile of an organization’s research environment rather than a
single indicator of its research excellence. Based on experimental implementation across
several labs of the Department of Energy, the authors find the resultant information quite
useful in identifying weak areas in organizational management and for insights about
performance enhancement.
Loch and Tapper (2002) is a specific application of Kaplan and Norton’s Balanced Scorecard
to an applied research group in a geological research setting. It carefully formalizes several
process dimensions of the Balanced Scorecard—a fact that several other authors either miss
out or only pay lip‐service to (including Kerssens‐van Drongelen, 1997 and 1999)—like
cascading and operationalization of strategy, alignment with organizational strategy,
employee empowerment, performance multi‐dimensionality, and scorecard‐development
etc. Similar to the performance perspectives of the Balanced Scorecard (Kaplan and Norton,
1992, 1993, 1996, 2001) it develops a strategy‐driven performance scorecard for the
organization in question. It identifies several benefits of the scorecard development exercise
and the scorecard itself, namely, employee empowerment, bottom‐up and top‐down
integration, project prioritization, and benchmarking. Finally, it finds several positive
effects of putting the system in place. For example, it reports dramatic improvement in
actual vs. forecasted performance on budget, improved innovativeness and idea generation,
a tripling of quality‐adjusted publication activity, improved transparency about projects
and accomplishments, and improved focus on outcomes that mattered among the
researchers and scientists.

-30-

Athar Osama—Multi‐Attribute Strategy and Performance Architectures in R&D

To sum up, notwithstanding the gradual improvement in the state of the art over the time
horizon covered, there are significant deficiencies and inconsistencies in the way the field of
R&D performance measurement has evolved. For example, many of the more profound
insights that were expressed as back as 1960s (e.g. Quinn’s 1961 article in HBR) were lost
and then rediscovered years later. There was also relatively limited cross‐germination of
ideas from performance measurement literature that was simultaneously evolving in other
areas, such as, education, governance, and health (e.g. only Packer (1983) attempts to
consciously make that connection) as well as across the different sub‐communities (e.g. the
academic , business, and practitioner communities as evidenced by publishing in different
journals i.e. mainstream business journals vs. professional journals vs. trade and technical
journals) active within the same broad area of knowledge. Similarly, as late as 1990s, there
was little talk of frameworks and systems of measurement and the literature mostly focused
on individual methodologies and techniques presented in a hodgepodge manner.
Another feeling that one gets after looking at this literature is the apparent lack of
methodological sophistication. For example, the R&D measurement literature does not
interface well with that on measurement theory and is astonishingly naïve about issues like
measurement error, multi‐dimensionality, correlations, causality, reliability, validity,
variability, and bias etc. Some exceptions are Quinn (1961) and Packer (1983). Also, while
there is certainly some progress over decades, one feels a curious lack of progress on
shorter timeframes in that similar unresolved issues are being repeated over and over again
and as if the literature is circling around familiar issues and not finding resolution. The
notion of an R&D system, for example, did not take root before Brown and Sevenson (1988)
and the system view of performance measurement was not thoroughly and meticulously
investigated prior to Kerssens‐van Drongelen (1999). The latter was the first systematic
attempt to use systems control theory to arrive at what a control system must entail and
how to use that guidance to develop a performance measurement system.
Finally, even after four decades of development, there are still voices of dissent and
dissatisfaction from the state of the art. For example, as late as 1990s, Bukowitz and Petrash
(1997) talk about a “lack even [of] a basic language for talking about intellectual [assets].”
Earlier, Francis (1992) asserted that “as in all other operations…R&D must be subject to
effectiveness measurements, or payoff assessments”. Similarly, Jamsen et al. (2000) presents
some empirical evidence suggesting a significant mismatch between the expressed needs
and the actual practice of performance measurement in R&D. Thor (1991) also questions the
state‐of‐the‐art in performance measurement in R&D by asking: “conceptually, research
organizations should be much like other white collar organizations. Why, then, there has
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been little progress in developing performance measurement indicators for those types of
firms?”
While one logical explanation for the repeated expressions of frustration is that each new
significant addition to this literature gradually “raises the bar” on what one expects from a
well‐functioning performance measurement system, there is some element of truth to this
frustration too. While a careful glance at the literature does present some evidence of
growing sophistication (e.g. a systems model of R&D presented by Brown and Sevenson
(1998) ends up becoming a de‐facto foundation for many other models of R&D
performance, like, Kerssens‐van Drongelen (1999) and Baglieri (2001) etc.) there is still quite
a bit amiss in the literature. The connections are far too few and haphazard to depict a field
that is reaching a resolution on at‐least some basic issues and moving on towards issues of
higher sophistication, as has been a case with other areas e.g. healthcare (Donabedian, 1980)
and governance (Kauffman et al., 1999, 2001 etc.) Also affecting this lack of resolution in the
literature is the noticeably absent statistical evidence on actual efficacy of performance
measurement techniques and systems, above and beyond some anecdotal evidence (May
and Pearson, 1993) and descriptive and largely unverified organizational case studies
(Patterson, 1983; Uchimaru, 1993; Krogh et al., 1988; Foster, 1996). One possible exception is
Loch and Tapper (2003) that carefully documents the effects of implementing a
performance measurement system in a research setting.
In all, the picture presented through the above review of theoretical and practitioner
literature is that of a nascent yet fast maturing field of intellectual discourse. It also
represents a field that is growing in its sophistication of the treatment of various issues that
it is concerned with—philosophical, pragmatic, and methodological.

2.3—PERSPECTIVES FROM PERFORMANCE MEASUREMENT LITERATURES IN GOVERNANCE,
EDUCATION & HEALTH
As we talk about the deficiencies in the R&D measurement literature, it would be useful to
briefly contrast that with comparable literature in some other areas, namely, governance,
education, and healthcare. This could be helpful in determining not only how the problems
faced by these distinct intellectual streams might be similar with R&D but also how they
might be different and why. Surely, many of the problems that have plagued the R&D
measurement debate have also preoccupied those who have searched for similar answers
elsewhere. For example, the notion of what constitutes the most important dimensions of
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performance has been an open question—settled only, if ever, through years of debate
within the respective communities—in all three literatures that we looked at.
At the first instance, we find considerable debate and controversy on definitional issues. For
example, what constitutes good governance? is a question far from settled in the literature.
Multiple definitions of the phenomenon exist (e.g., Frischtak (1994), Ear (2002), Bratton and
van de Walle (1997), and Dethier (1999),) but also a healthy debate ensues on whether
governance is a simple phenomenon or an integrated mix of several related phenomena?
Similar discussions can be found in the healthcare (i.e. “What constitutes good quality
care?”) and education (i.e. “What constitutes quality education?”) literatures. Researchers
have even wondered (and continue to do so) about what is the “core process” of education
delivery and how to map, benchmark, and improve it (Stecher, 2005). Clearly, these
discussions are not very dissimilar from the ones that go on within the R&D management
community which too struggles with questions like: what constitutes “good” R&D
management practice; what does “quality” mean in R&D settings; and whether or not there
is a “process model” of R&D.
Moving forward from the philosophical‐definitional concerns, toward more pragmatic‐
measurement issues, the governance literature struggles with trying to identify quantifiable
dimensions of the phenomenon. For example, we find a healthy debate on what constitute
the dimensions of good governance. The maximalists and the minimalists argue over what
should be the characteristic of the phenomenon and what should be its effect (Munck et al.,
2000). The most important contribution in this regard comes from Kaufmann et al. (1998,
2001 etc.) that uses cross‐country data on 174 different measures from 17 different sources
to construct quantitative indices for six dimensions of governance, namely, institutional
quality, government effectiveness, rule of law, control of corruption, political stability and
regulatory quality. There is considerable debate and disagreement, however, over whether
or not these six dimensions sufficiently reflect good governance with other authors arguing
for including constructs like lower inequality, greater diversity, maintenance of traditions,
high quality bureaucracy, successful provision of public goods, effective spending,
democracy and political rights as precursors and constituents to good governance.
Similarly, it is widely accepted that healthcare quality is a multidimensional construct, and
multiple indicators, each providing insights into the different domains of quality, are
needed to evaluate it (Rubin et al., 2001) More often than not, what ultimately becomes the
gold standard of measurement has little to do with actual completeness and validity in
capturing the underlying phenomenon and more to do with availability of data and
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charisma and perseverance of its champions. There are several examples, and some
exceptions. In the governance literature, for example, Munck et al. (2000) provides a fairly
detailed analysis of the biases associated with well‐known indices of democracy and
freedom (e.g. Freedom House Index and the Transparency International’s Corruption
Index) that cast considerable doubt over the ability of these to measure the underlying
constructs of political freedom and corruption respectively, yet these remain well‐accepted
and widely used in their relevant communities.
Similar concerns are raised in the healthcare and education literatures—one instance of
which is the assessment of quality of health outcomes of individuals through a standard
known as SF‐36 (short for “Short‐Form 36”). SF‐36 is a health status questionnaire
comprising 36 items that are asked from patients to assess their health care quality.
Developed and championed by Dr. John E. Ware, SF‐36 has, despite early criticism and
critique, become a de‐facto standard in healthcare community with even shorter versions of
its—SF‐12 and SF‐8—being developed and acknowledged as useful indices of quality of life
of an individual.
One interesting idea that has been experimented within the healthcare and education
literatures—but not so much in the R&D performance literature—is that of evaluation from
the perspective of multiple stakeholders. An interesting vignette coming from quality of
healthcare literature is the apparent disconnect between the physicians’ and patients’
perception of what constitutes quality of care. While the former believe that the most
important element of care is technical excellence (i.e. doing the right diagnosis or procedure
every time) patient surveys consistently show that they cared more about interpersonal
interactions and factors like waiting on the phone or in a waiting room before getting to the
doctor (Brook et al., 2000). Needless to say, these surveys have resulted in the development
of evaluation schemes that incorporate perspectives of multiple stakeholders, namely,
objective and subjective measures of health quality gleaned through expert opinions
(physicians’ perspective), patient satisfaction surveys (patients’ perspective), and providers’
perspective. A discussion along these lines in the R&D management community where
scientists’ perspective on what is interesting and useful science sometimes differs from
those of their financiers (e.g. corporate top‐management, or a public funding agency) might
potentially lead to some fruitful insights.
Technical issues like measurement error, bias, validity, and reliability etc. that have escaped
an in‐depth discussion within the R&D community have long been recognized, debated,
and incorporated in education, healthcare and governance literatures. Similarly, in the
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healthcare literature, the notion of a healthcare “system” was first introduced by Avedis
Donabedian (Donabedian, 1980) about a decade earlier than Brown and Sevenson (1988)
suggested a systems model of R&D. Donabedian’s (1980) systems model of healthcare
required assessment of structure (inputs and organization), process (content and
configuration) and outcomes (procedural end‐point and impact)—a scheme much similar to
Brown and Sevensons’ input, process, output, outcome quartet.
Not unlike the unpredictability of R&D outcomes, the quality of healthcare literature has
also struggled with the notion of unpredictability and uncertainty of healthcare outcome
(McNeil, 2001.) The resultant consensus points toward a greater reliance on process
measures (though not to the complete exclusion of structure and outcomes measures)
despite the fact that they are less precise and more expensive to develop (Donabedian,
1980). Several steps need to be taken into account to systematically develop process
measures for quality of care (Rubin et al., 2001). Consequently, the Evidence‐based medical
practice guidelines have developed to help standardize the process of care. Similar
questions arise in the education literature with potential for developing a process‐based
quality improvement system (Stecher, 2004{}). This dynamic is also mirrored in scientific
management literature—although at a much nascent level, qualitatively—as it calls for
better adherence of best practices and the scientific method within the research community
(Gauch, 2003).
The literature on governance, education and healthcare also inform about the adoption
dynamics of particular measurement methodologies. These depend on the norms and
traditions (e.g. perceptions of accountability, tendencies to entertain internal debates about
efficacy and effectiveness, and the use of hard evidence and data to self‐reflect, and
governance structures) of a particular professional community. They also, at times, depend
upon temporary or permanent political considerations.
Gormley and Weimer (1999) ably illustrate this point with an example that compares the
adoption of organizational performance report cards in the healthcare and education
sectors. They argue that for a variety of political reasons, the practice of using performance
scorecards—when first introduced in the 1980s—was widely adopted in education while
forcefully resisted and then altogether abandoned in healthcare. They use the analogy of
Downsian mobilization as against Schattschneider mobilization to describe the adoption
dynamics in education and healthcare respectively, whereby in the former the advocates for
a particular solution mobilize to create new institutional arrangements to support it while
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in the latter critics of a solution expand the scope of conflict followed by the destruction of
the policy sub‐system.
These two streams of literature also point out other peculiarities in adoption that might be
useful to look at and learn from as we try to think about performance measurement systems
in R&D. For example, there is considerable anecdotal and survey evidence to suggest that
while lot of performance information on healthcare providers exists in public domain—e.g.
since 1989 the states of New York and Philadelphia release data on results of coronary
arterial bypass graft surgery performed at various hospitals allowing consumers to rate
hospitals based upon their level of risk adjusted mortality rates (McGlynn and Brook,
2001)—people tend to disregard this information in making high‐stakes decisions about
choice of providers in healthcare (Marshall, Shekelle et al., 2000). This is not so in education
where parents seem to be much more informed about school choices for their kids and
make conscious decisions to relocate to neighborhoods with better quality school districts.
The underlying causes for this differential use of critical quality and performance
information is a not yet convincingly explained in the literature.
The provision of information on healthcare quality has grown in the US and with it the
available array of “report cards”, “provider profiles”, and “consumer reports” (Marshall,
Shekelle et al., 2000). Vaiana and McGlynn (2002) is a comprehensive of review of lessons
that may be learnt from cognitive science about how to design consumer report cards and
may be applied to healthcare, education, governance, and organizational report cards. The
ability of these hospital (or provider) scorecards to discriminate between performance and
processes of two hospitals (Krumholz, 2002) or their ability to provide meaningful and
consistent information is under considerable scrutiny. Gandhi et al. (2002) and Simon and
Monroe (2001) are skeptical of the tendency of the physician scorecards to provide
inconsistent information. Similar inputs and outcomes‐based scorecards have also propped
up in the area of education (Russell, 2004). Both these efforts to provide accountability and
influence performance through greater provision of information have encountered similar
problems and have had similar effects (Stecher, 2004).
In addition to the above, there is also a relatively thin but growing literature on evaluation
of performance improvement initiatives within education and healthcare (e.g. Lammer et
al., 1996; Feeney and Zairi, 1996) as well as cross‐fertilization of ideas and best practices
across these literatures (e.g. Garside, 1998, Stecher, 2004; Vaiana and McGlynn, 2002). There
is certainly a need for further dissemination of the evidence across various practice areas
(e.g. education, healthcare, governance, and others) and to learn from the experiences of
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individuals across these areas. The similarity of issues and problems at various stages of
development within these literatures in striking. McGlynn (1997) enumerates six challenges
in measuring the quality of healthcare within the United States and one can spot several
commonalties with similar debates within education, governance, and R&D management
literatures.
These and many more factoids and lessons must be kept in mind as we embark upon an
effort to develop a system of performance measurement for research and development
organizations as not only do they help us understand what might and might not work, but
also help us anticipate and plan for bottlenecks and challenges that might arise throughout
the process. Before we conclude this review of literature, however, it would be useful to
consider how notions of performance and measurement have evolved in public sector R&D.
Next, we look at that.

2.4—THE NEW FOUND IMPETUS FOR PERFORMANCE MEASUREMENT IN PUBLIC R&D
Evolving alongside the debate on performance measurement in private sector R&D is a
similar debate among the practitioners of a large public sector R&D community responsible
for conducting, funding, and evaluating public research programs. While the concepts of
performance and measurement have evolved quite noticeably in the private sector all
through the second half of the twentieth century, those in the public sector underwent a
slower change. A different set of factors affect the conduct of public‐sector research. For
much of the half century, public sector priorities and decision calculus in the United States
were dictated by the cold war.
In fact the roots of the very consensus that lasted for about four decades in this community
can be traced back to the end of the Second World War itself. One statement in the
Vannevar Bush report “Science: The Endless Frontier” that was the foundation for the
public sector’s views on issues of research sponsorship and performance signifies this
consensus much more than any other and is worth repeating here. In the concluding
chapter of the report Dr. Bush writes: “We submit, however, that the nationʹs need for more
and better scientific research is such that the risk [of lack of cost‐effectiveness] must be
accepted.”
Thus, throughout the cold war, the public sector considered the performance dimensions of
efficiency and cost‐effectiveness as secondary to effectiveness and robustness (and perhaps
accountability), not only in the defense and national security realms but also in blue‐sky
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R&D in general. This, however, began to change in the early 1990s after the fall of the Soviet
Union, and with it came a renewed pressure on the leadership of public sector R&D
enterprise to rethink its performance measurement paradigm. An OECD study finds that
three concerns are noticeable in the performance management of all OECD countries, albeit
to different degrees: public concern that governments: a) improve performance, b) clarify
responsibilities and control, and c) realize cost savings (OECD, 1997). Irwin Feller (2002)
cites three other reasons for the focus on performance management in research programs: a)
a need for accountability in times of flat budgets; b) concern that public funding is being
provided in areas that do not obviously contribute to national well‐being e.g. civilian
technologies; and c) eroding political acceptance of claims by the research community,
particularly by academics, of self‐policing.
Two significant developments that amply reflect the public sector’s catching up on the
concept of performance measurement in R&D are worth noting here:
2.4.1—Government Performance and Results Act (GPRA)—A befitting culmination of the
above mentioned chain of events in the public sector is the Government Performance and
Results Act of 1993. The Act shifts the focus of measurement paradigm for public programs
from inputs to performance and results (Cozzens, 1995.) The basic objective of GPRA‐
mandated reporting is to come up with measures of outcomes that can be tied to annual
budget allocations. More specifically, the law requires each agency to produce three
documents: a strategic plan, which would set general goals and objectives over a minimal 5‐
year period; a performance plan, which would translate the goals of the strategic plan into
annual targets; and a performance report, which would demonstrate whether the targets
were met (NAP, 1999).
GPRA provides a strong impetus for R&D evaluation by mandating federal agencies to set
strategic goals and performance measures for managing and budgeting as a means to
improving efficiency, effectiveness and accountability for all federal programs and
spending. Research and Development is not excluded. In the context of government R&D,
the purpose of this exercise would be to improve efficiency and effectiveness of public
dollars spent on research programs (NAP, 1999). The GPRA especially stresses the use of
metrics as it requires the annual performance plan and goals to be expressed (generally) in
an “objective, quantifiable and measurable” form through performance indicators that
measure or assess the relevant outputs, service levels and outcomes of each program
activity (Cozzens, 1995.)
It also specifically differentiates, through a common vocabulary, between initial inputs,
short‐term outputs, and long‐term outcomes. Since the passage of GPRA in 1993, agencies
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have made increased efforts to come up with quantifiable, useful, and defendable measures
and metrics for their investments. An inter‐agency group was established to help agencies
develop performance measures for research programs by initially implementing pilots that
included programs from 20 agencies spreading across the entire spectrum of government
functions and activities (Cozzens, 1995).
Struggling to meet GPRA requirements, many federal agencies funding or conducting in‐
house R&D have found themselves in a relatively uncharted territory, often struggling with
very basic issues like how to measure the impact or performance of knowledge generating
basic research? etc. Also there is a concern that too much emphasis on a measurement
culture might in fact create wrong incentives for the people who are affected by them or
encourage agencies to measure what is easy and neglect what is important (Cozzens, 1995.)
Keeping in view these intricacies, GPRA also allows use of an “alternate forms [of
evaluation]”, as approved by OMB, for agencies that find it infeasible to express
performance in quantitative form. Many agencies have experimented with these alternate
forms.
A 1999 COSEPUP study calls for the use of expert reviews to evaluate federal research
programs on three criteria, namely, quality, relevance and leadership. These expert reviews
are designed to be much more than traditional scholarly peer evaluations and include
inputs from users of federal research as well (NAP, 1999). A follow up for the 1999 study
that documented agencies’ efforts to comply with GPRA requirements validated that expert
reviews—and not quantitative metrics—were indeed the predominant evaluation
methodology among agencies that dealt with R&D (NAP, 2000). This study—among its
many recommendations—called upon the agencies and their oversight bodies to “work
together, as needed, to facilitate agencies integrating their GPRA requirements with their
internal planning, budgeting and reporting processes.”
2.4.2—Program Assessment and Ratings Tool (PART)—The Program Assessment and
Ratings Tool (PART) is an analytical framework put forward by the Office of Management
of Budget (OMB) to try to harmonize the assessment of the seven different types of federal
government programs (e.g. competitive grants programs, capital assets and service
acquisitions programs, regulatory programs, credit programs)—not just the R&D programs.
The PART is a diagnostic tool—designed as a series of questions—that relies on objective
data to inform evidence‐based judgments to assess and evaluate programs across a wide
range of issues related to performance. The questions are written in a Yes/No format and
require the user to provide a brief narrative explanation, including any relevant evidence to
substantiate the answer. This forces individuals filling out the evaluations to think about
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the questions and formulate thoughts before answering them. The accompanying
documentation clearly defines the purpose of the question, the standards of performance
for a “Yes” or “No” answer on each type of question, as well as examples of evidence that
might support each.
These Yes/No answers are then converted into quantitative scores through a simple
weighting logic. This would result in the standardization of the performance evaluation
process across all federal programs. The PART forms filled out for every federal program
would then be available for the public scrutiny and review. PART was launched in FY2002
with a series of pilots and was expected to be fully deployed across all federal program and
project portfolios in FY2004. OMB expects to use this tool for making budgetary allocation
decisions across federal agencies and programs.
The PART guidance documents starts out by stating that: “the key to assessing program
effectiveness is measuring the right things. The PART requires OMB and agencies to choose
performance measures that meaningfully reflect the mission of the program, not merely
ones for which there are data. The measures should reflect a sense of program priorities and
therefore will likely be few in number. As a general approach, we expect these measures to
reflect desired outcomes; however, there may be instances where a more narrow approach
is more appropriate and output measures are preferable.” (OMB, 2002)
The tool operationalizes this intent by dividing each PART evaluation into four sub‐
sections, namely, program purpose and design, strategic planning, program management,
and program results. Each of the seven types of federal programs has a different PART
framework specifically tailored to the needs of the type of program in question. In the
PART for R&D Programs, for example, there are 33 questions in all (7 for purpose and
design, 9 for strategic planning, 11 for program management, and 6 for results) in 4 sub‐
sections. Each question is equally weighted within its respective sub‐section. The total score
for the program is calculated by adding up individual scores on the 4 sub‐sections and
weighted in a manner that program results gets the highest weight of 50%, followed by 20%
each for purpose and design and program management, and 10% for strategic planning.
Our conversations with an observer of the process that resulted in the formulation of the
PART methodology suggested that these were developed quite independently of the GPRA
process and were not motivated by GPRA itself. OMB’s own guidelines, however, suggest
that while GPRA might be a starting point for federal agencies to become more
performance‐driven, PART is really where the future lies—an assessment that might
materialize if it becomes an integral part of the federal government’s budgetary process. To
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that effect, OMB’s guidance document states that “GPRA plans should be revised to include
any new performance measures used in the PART framework, and unnecessary measures
should be deleted from GPRA plans.”
Whatever might be the ultimate fate of GPRA and PART, whether they become just another
“bureaucratic” requirement that agency managers would have to fill anyway or really
encourage a performance mentality in the public sector, the trend towards greater
appreciation of performance and performance measurement in public sector is quite
unambiguous. Performance measurement in R&D might thus have finally come of age, not
only as a need but also as a requirement.

-41-

Athar Osama—Multi‐Attribute Strategy and Performance Architectures in R&D

CHAPTER—3

THE R&D BALANCED SCORECARD: ESTABLISHING A REFERENCE
MODEL
The notion that measurement of an organization’s (or a system’s) performance must
incorporate, to the extent possible, all key dimensions has been discussed in a number of
literatures, including, education, healthcare, governance, management, and measurement
theory itself. In education, for example, the fundamental question of what constitutes
intelligence, how to measure it, and whether or not intelligence itself is a multi‐dimensional
concept has been widely debated (Gardner, 1993)11. In healthcare and governance as well
the fundamental issue at stake is the very definition of quality healthcare (McGlynn, 1997)12
and good governance (Kauffman et al, 2001.)13
In the business, management, and organizational contexts as well, the problem of
performance multi‐dimensionality is pervasive e.g. financial vs. non‐financial performance,
long‐term vs. short term performance, and performance from the perspective of an
organization’s shareholders vs. performance from the perspective of its managers or
employees. The earliest Balanced Scorecard tried to address one of the several
manifestations of performance multi‐dimensionality in business organizations, namely, the
over‐emphasis on financial metrics to measure an organization’s performance and the
consequent lack of appropriate measures in an organization’s financial statement(s) to
account for intangibles like customer satisfaction, innovativeness, employee morale,
goodwill and brand recognition etc. (Kaplan and Norton, 1992 and 2001)14 In this chapter
11

The debate is informed by Howard Gardner’s theory on multiple intelligences—seven in all.
Healthcare researchers have found at least two major (and probably several minor) dimensions of
quality of care, namely, technical dimension and the human dimension of care (McGlynn, 2001)
13
The nascent but fast growing literature on good governance is still debating on the definition and
various dimensions of good governance. One of the relatively better established definitions
(Kaufmann et al. 2001) uses six dimensions to measure governance across countries.
14
The Balanced Scorecard, in the words of Kaplan and Norton, was “first developed… in the early
1990s to solve a measurement problem. In knowledge‐based competition, the ability of the
organizations to develop, nurture, and mobilize their intangible assets was critical for success. But
financial measurements could not capture the value creating activities from an organization’s
intangible assets: the skills and competencies, and motivation of employees; databases and
information technology; efficient and responsive operating processes; innovation in products and
services; customer loyalty and relationships; and political, regulatory, and societal approval. We
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we review the intellectual development of the Balanced Scorecard in an attempt to derive a
generic reference model for future analysis.
This chapter is organized as follows. We start with discussing a fundamental caveat in
defining the scope of the Balanced Scorecard itself, in general, and this research, in
particular, namely, the problem of establishing a reference model for the Balanced
Scorecard. Section 3.1 describes the origins and motivations behind the Balanced Scorecard
in somewhat detail and arrives at the basic definition of the Balanced Scorecard. Section 3.2
presents an analytical framework that encapsulates the various structural features of the
Balanced Scorecard. We use this framework as a benchmark to compare other formulations
and implementations of the Balanced Scorecards. Section 3.3 presents some of the criticisms
and alternatives of the Balanced Scorecard and our own judgment of whether or not these
measure up to valid criticism of the traditional Balanced Scorecard.
Section 3.4 presents a discussion and analysis of the strengths and shortcomings of some
attempts to implement a Balanced Scorecard in R&D organizations. Section 3.5 presents our
own generic R&D Balanced Scorecard as reflecting our understanding of what would
constitute a useful variant of the original Balanced Scorecard adapted to the R&D settings.
We close this chapter with a brief discussion on an analytical agenda to test the
appropriateness of our generic R&D Balanced Scorecard. We subsequently build upon this
analytic agenda to arrive at specific hypotheses in the methodology chapter (chapter‐4) of
this study.
Before we define what a Balanced Scorecard is, and lay out its structural and
implementation details, a caveat is in order. Since its first launch over a decade ago, the
term Balanced Scorecard has come to be used in several contexts and forms. This is almost
an inevitable outcome when any idea enjoys wide popularity in the managerial and
scholarly community (Hackman and Wageman, 1995.) Barring the basic insight of using
multiple dimensions of performance that all these various types of multi‐dimensional
performance measurement frameworks (that have commonly and generically come to be
referred to as “Balanced Scorecards”) have in common, they differ in several structural and
implementation details. According to a survey conducted by the Balanced Scorecard
Collaborative—a consulting organization created by the initiators of the Balanced

proposed the Balanced Scorecard as the solution to this performance measurement problem”
(Kaplan and Norton, 2001).
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Scorecard—about 50% of all Fortune 500 companies in the United States claim to implement
a Balanced Scorecard, but only half of these companies do so in its correct shape and form15.
There are several possible explanations for the above discrepancy. In many instances, the
consulting industry has caught on to the faddish popularity and appeal of the Balanced
Scorecard and has started delivering solutions that are either a “repackaged” version of
other performance measurement and management approaches (e.g. Six Sigma Balanced
Scorecard of Gupta, 2004,) or are a close approximation of the Balanced Scorecard (e.g. Olve
et al., 1999; Brown, 1996; Nevin, 2003; I.C.K. van‐Drongelen, 1999 .) While some have so
named these scorecards to reflect the intellectual debt they owe to the original Balanced
Scorecard, others have attempted to highlight the differences. Regardless of the particular
kind of association, however, these approximations often differ from the original Balanced
Scorecard in subtle but significant ways.
Another reason for the diversity is that the Balanced Scorecard is itself a “moving target”
that is evolving over time. Even if we disregard the effects of the herd behavior within the
consulting industry, the fact that Balanced Scorecard was different a decade ago from what
it is today (Kaplan and Norton, 1992, 1993, 1996, 2001) can itself be a significant source of
the variation—primarily attributable to learning lags—introduced in the structure and
implementation of the Balanced Scorecard over the years and across organizations. Finally,
the Balanced Scorecard is, by design, flexible enough to accommodate the unique features
of a diverse set of organizational forms (e.g. corporate sector, public sector, education,
healthcare, defense)—a fact that can, in principle, introduce differences in structure and
implementation. For all of the reasons cited above, we find considerable variation in the
Balanced Scorecard implementations across the corporate and non‐corporate organizational
landscape.
This then begs the question: What is the Balanced Scorecard? What features of its structure
and implementation form the conceptual core without which one cannot hope to
implement it in its true form and essence? How does one navigate through the various
models and variations of the Balanced Scorecard and determine whether or not a
modification or extension of the original framework is legitimate or not? To be fair, authors
have suffered from similar intellectual conundrums as they looked at other management
approaches in the past. Hackman and Wageman (1995) asks similar questions of total
quality management (TQM) as they begin to undertake the task of assessing its impact on
15

Kaplan, Robert S., Presentation at Balanced Scorecard Collaborative Executive Conference,
Cambridge: Massachusetts, December 2002.
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organizational performance. Yet, one cannot hope to begin this academic exploration
without addressing the above concerns and arriving at a reference model that may be used
for analysis.
For example, asking whether the Balanced Scorecard is an appropriate performance
measurement framework for R&D organizations requires agreeing upon which and whose
Balanced Scorecard to use as a reference model. Owing to the importance of setting up an
appropriate reference model for the Balanced Scorecard against which we would assess the
notions of completeness, performance, effectiveness, and appropriateness, a choice among
the multiple (sometimes competing) frameworks is necessary. This is a choice no academic
study of this kind would feel comfortable making but one without which none could be
conducted at all.16
In the light of the above analytical dilemma, and following the tradition of Hackman and
Wageman (1995), we make the most obvious and natural choice. We use the version of the
Balanced Scorecard promoted by its founders—Drs. Robert Kaplan and his associate David
Norton—as the reference for our study. In the subsequent analysis, this version of the
Balanced Scorecard would be referred to as Kaplan & Norton’s Balanced Scorecard, or the
reference Balanced Scorecard, or traditional or original Balanced Scorecard while any
variation of it would be referred to as “a” Balanced Scorecard (implementation) or by the
nomenclature used by its proponents. As discussed above, this is a necessary choice that we
have to make to move ahead with this investigation and while any (and all) of the several
competing frameworks is somewhat arbitrary, using any other alternative as a reference
would be even more arbitrary than using Kaplan and Norton’s Balanced Scorecard. With
the issue of a reference framework or benchmark discussed, we are ready to move to define
what constitutes a Balanced Scorecard.

3.1— THE BALANCED SCORECARD: THE ORIGINS, MOTIVATIONS & EVOLUTION
While multi‐attribute performance measurement frameworks have been in vogue before or
around the launch (circa 1992) of the original Balanced Scorecard (e.g. Maisel’s Balanced‐

16

The converse of making this choice is to acknowledge that the Balanced Scorecard is so many
things to so many different people and that every one of these different frameworks is a legitimate
benchmark for us to compare against. This perspective clearly would deprive us of any notion of
completeness, effectiveness, and appropriateness as every framework or instance of implementation
is unique and thus legitimate, complete, effective, and appropriate in its own right.
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Scorecard Model; McNair et al.’s Performance Pyramid; and Adam and Robert’s EP2M
Model; among others,)17 the origins of the Balanced Scorecard can be traced back to a 1992
Harvard Business Review article by a Harvard Professor, Dr. Robert S. Kaplan, and a
consultant, Dr. David P. Norton, titled “The Balanced Scorecard—Measures that Drive
Performance”. Organizational performance, the authors argued, must be measured in a
balanced manner that takes into account the various dimensions of performance critical to
an organization’s success.
Kaplan and Norton (1992)
Financial
proposed a generic
Perspective
framework that could be
applied (as is, or with
modifications) to a broad
class of business
Internal
Customer
Process
Perspective
organizations. This
Perspective
generic framework
categorized critical
dimensions of
organizational
Learning &
Growth
performance as a set of
Perspective
four organizational
performance perspectives,
Figure 3.1: Performance Perspectives of a Balanced Scorecard
namely, the financial
Figure 3‐1: Perspectives of The Balanced Scorecard
perspective, the customer
perspective, the internal process perspective, and the learning and growth perspective. In
encouraging organizational leaders and managers to think about organizational
performance from multiple “perspectives”, the originators of the Balanced Scorecard
invoked another important insight. Not only did monitoring financial performance alone
misses other dimensions of organizational performance, it also sacrificed long‐term vision,
strategy, and health of the organization over day‐to‐day operations and short‐term control.
Standard financial and accounting metrics, it was argued, represent a picture of an
organization’s past or, at the very best, its present. Citing examples of organizations that
failed immediately after being recognized for their financial results, the authors encouraged
organizational leaders and managers to measure and monitor the future health of the
organization in addition to its current financial performance. Balanced Scorecard provides a
17

Maisel (1992), McNair et al. (1990) and Adam and Roberts (1993) respectively.
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disciplined framework to help them do that by encouraging them to take into consideration
key non‐financial indicators like customer and brand loyalty and expected future returns
from the vitality of R&D pipeline in addition to the traditional financial measures (Olve et
al. 1999.)
Although Kaplan and Norton’s was only one of the several competing models propagating
multi‐attribute performance assessment at that time18, it has become, by many objective and
anecdotal standards, the most dominant of this class of performance measurement
frameworks19. A significant factor in the popularity of the Balanced Scorecard has been the
steady intellectual development and evolution of the concept itself. With the idea picking
up some currency in the corporate world, the originators of the Balanced Scorecard, and
their followers as well as critics, had the opportunity to experiment with and implement the
Balanced Scorecard in several hundred organizations around the world. This wealth of
experience, once aggregated and synthesized, further led to the evolution of the concept
itself.20 Over the last decade, the Balanced Scorecard has evolved from a system of key
18

Olve et al. (1999 pp. 20‐22) talks about at least three other models that resemble the Balanced
Scorecard to varying degrees. Maisel’s Balanced‐Scorecard Model presented in the Summer of 1992
not only had the same name, but also four performance perspectives—only one of which was
different from Kaplan and Norton (1992). Maisel (1992) named the fourth perspective as Human
Resources Measures. McNair et al. (1990) presented the Performance Pyramid that incorporated
some of the same insights that were behind Kaplan and Norton’s Balanced Scorecard. McNair et al.’s
Performance Pyramid divides a company into four different levels and provides a structure for two‐
way communication that is needed to link organization’s overall vision and strategy with its
operations. The model has separate categories of measures relating to financial/market, customer
satisfaction, productivity, and operations etc. Finally, Adam and Roberts (1993) presented the EP2M
(Effective Progress and Performance Measurement) model. This model looks at what a company
does in four areas, namely, external measures (serving customers and markets), internal measures
(improving effectiveness and efficiency), top‐down measures (managing strategy and change), and
bottom‐up measures (empowering ownership and freedom of actions).
19
Since its introduction, the Balanced Scorecard has become almost a movement in the corporate
world—a new management paradigm, so to speak. Kaplan and Norton’s 1996 book on the subject
has been translated into nineteen languages. Tens of consulting practices exist to help clients
implement a Balanced Scorecard. A Balanced Scorecard “Hall of Fame” has also been established by
Kaplan and Norton to recognize those organizations that have implemented the Balanced Scorecard
in its true spirit and have achieved breakthrough results (Kaplan and Norton, 2001b). The appeal
and utility of the idea has been so well received, it is claimed, that the Editors of the Harvard
Business School Publishing have hailed it as one of the seventy‐five most influential ideas of the
twentieth century.
20 The preface of Kaplan and Norton’s 1996 book “The Balanced Scorecard: Translating Strategy into
Action”—the first on the subject—encapsulated the essence of this intellectual movement when it
stated that “the book, while as comprehensive and complete as we could make it, is still a progress
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performance indicators (KPIs) aimed at providing a balanced view of the organization’s
performance to an organizational communication system (Niven, 2003) and a strategic
management system (Kaplan and Norton, 1996.)
A typical implementation of the Balanced Scorecard begins at the top‐most level within the
organization. Kaplan and Norton (1996) equate the impetus for such an effort with the
identification of a “burning platform”—a need‐to‐change that can no longer be ignored—
within the organization. Whatever might be the determinants of the burning platform, it
helps create a consensus within the organization about doing things in a fundamentally
different way and re‐thinking the organizational strategy.
The Balanced Scorecard’s four perspectives provide a lens through which the
organizational leaders look at the organizational objectives, strategy, processes, and
capabilities. In a consultative and participative process, organization’s strategic objectives
are identified and discussed, the relevant stakeholder segments are identified and
specialized strategies for each segment are drawn, organizational processes to implement
these strategies are reviewed and (often) put in place afresh, and the various capabilities,
skills, equipment, and infrastructure to enable the organization to perform these processes
are developed. A chain of causality running from capability to internal process to customer
satisfaction to (financial) objectives is thus established throughout the organization.
The participative nature of this strategy‐making process ensures that various ideas about
potential strategies to achieve organizational objectives would be brought to the table and
thoroughly discussed, assumptions underlying actions and initiatives supporting a
particular strategy would be questioned and optimized, and an organization‐wide
awareness of strategy and consensus would be developed that would lead to greater focus
and ownership of the organization’s strategy. Initiatives, milestones, and performance
targets are identified for each sub‐segment of the strategy as well as the strategy as a whole.
Often performance measurement and data collection systems are put in place to “measure
the strategy”.
Once the top‐level strategy has been developed and agreed upon, a subsequent layer of
strategy‐making ensues whereby each organizational sub‐unit creates its own strategy for
achieving its obligations towards the larger organizational strategy. As the process cascades
down the organizational hierarchy with multiple levels of Balanced Scorecards being
report…we are confident…that innovative companies…will expand the structure and use of the
scorecard even further…” (Kaplan and Norton, 1996)
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developed and deployed, alignment between the goals of various sub‐organizational units
and that of the larger organization is achieved. Once this process of strategy‐making and
scorecards development has taken place throughout the organization, each sub‐unit’s actual
performance against its own performance targets is measured and monitored on a regular
basis. Organizations’ Balanced Scorecards are often used as a communication tool at
management and board meetings thus focusing the discussions on measuring the
performance (towards achieving) of organizational strategy. This process also leads to
learning across the organization as discrepancies between achieved and targeted
performance are detected, their causes are analyzed, and possible remedial actions are
suggested.
While the above narrative broadly describes a typical structure and implementation of the
Balanced Scorecard, it falls short of incorporating several subtleties and intricacies of the
concept that are as essential to the integrity of the framework as these broad details21. What
is needed is a comprehensive framework that incorporates all necessary ingredients of the
Balanced Scorecard and can be used, in its specific or generic form, as a benchmark to
compare against. We turn to that task in the next section.

3.2— BENCHMARKING THE BALANCED SCORECARD—AN ANALYTIC FRAMEWORK:
We begin the process of developing a reference model of the Balanced Scorecard by using
two constructs, namely, structural features and derived features.

21

•

A structural feature of the Balanced Scorecard, or for that matter any reference
performance measurement system, might be one that is, as the term suggests, built
into the structure of the system itself. It is often non‐obvious ex‐ante, although with
the benefit of the hindsight, it may appear to be one of the several logical extensions
of the system. At the most basic level, however, it is a characteristic of the way a
Balanced Scorecard (or another performance measurement system) is structured.
Structural features may be linked with—and are often built on top of—each other.
We use the terminology (“SF”) to refer to the structural features in the following text.

•

A derived feature, on the other hand, is derived from the structure of the scorecard
itself. It may result from one or more of the various structural features of the

Kaplan and Norton often describe the Balanced Scorecard framework as “simple, but not
simplistic” implying that while the concept seems quite simple, the devil is in the details and
implementing it well requires attention to several intricate and subtle ideas and details—a fact that is
often overlooked by practitioners and consultants alike.
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Balanced Scorecard. The derived features mostly represent the results and benefits
that might automatically arise from putting a performance measurement structure in
place. Each derived feature may directly be a result of one or a combination of more
than one structural or other derived features. Each structural feature, alone or in
combination with other structural features, may give rise to one or more derived
features. We use the terminology (“DF”) to refer to the derived features in the
following text.
An example might help illustrate the difference between a structural feature and a derived
feature. The most important structural feature of the Balanced Scorecard is the one used to
address the problem of performance multi‐dimensionality i.e. it achieves balance across
various dimensions of organizational performance by explicitly defining strategies and
initiatives along four performance dimensions, namely, financial, customer, internal
process, and learning and growth perspectives. Although the four‐category scheme appears
quite intuitive ex‐post, it is not the only logical way to organize a performance
measurement system. Indeed, other performance measurement architectures e.g. Six Sigma,
TQM, and MBO etc. have been organized differently. The multi‐dimensional view of
performance, therefore, is a key structural feature of the Balanced Scorecard‐type
performance measurement system.
What does this multi‐dimensional organizing framework of the Balanced Scorecard do for
the organization in question? First of all, built into its structure is the fact that it focuses the
organization’s performance measurement architecture on the achievement of its strategy.
Simply put: it “measures the [organization’s progress towards the achievement of its]
strategy”. Putting strategy at the center of the organization’s performance measurement
architecture, therefore, is a derived feature of the manner in which the multi‐dimensional
performance architecture of the Balanced Scorecard is set up. It is a derived feature in the
sense that it happens as result of a structural feature.
These two constructs, structural and derived features, provide us a way to summarize the
various aspects of the Balanced Scorecard in a complete and comprehensive manner. Figure
3.2 presents a snapshot of the various structural features of the Balanced Scorecard. Figure
3.3 presents a tabular representation of the structural and derived features of the Balanced
Scorecard. A brief description of each of these is as follows:
3.2.1—SF1: The first key structural feature of the Balanced Scorecard is none other than the
notion of balance itself—balance between various performance dimensions (e.g. financial
vs. customer vs. internal process vs. employee,) balance between timeframes (e.g. short
term vs. long term health,) and balance between types of metrics (e.g. input vs. process vs.
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output vs. outcome,) balance between their informational value (e.g. leading vs. lagging
indicators,) and balance between perspectives of various stakeholders (e.g. employees vs.
customers vs. funding agencies.) The “balance” in the Balanced Scorecard is achieved by
identifying four dimensions of performance (the “perspectives”)22:
•

•

•

22

The financial perspective looks at what the organization needs to do in order to meet
the expectations of its shareholders, creditors, security analysts etc. Kaplan and
Norton (1996) defined three generic organizational strategies, namely, growth,
sustain, and harvest within the financial perspective.23
The customer perspective looks at what the organization needs to do in order to
meet the expectations of its targeted customer segments. It links the key customer‐
related outcome measures, namely, satisfaction, loyalty, retention, acquisition, and
profitability—to its targeted customer and market segments. Kaplan and Norton
(1996) introduces24 the notion of the customer value proposition and identifies three
core customer strategies out of which an organization may choose from.
The internal‐business‐process perspective looks at the processes an organization
needs to meet its customer and shareholder expectations. The Balanced Scorecard
forces organizational managers to specify the complete value chain of internal

A more detailed treatment of the perspectives is done in Kaplan and Norton (1996, 2003) etc. We
would very briefly touch upon these to identifying the salient features without going into much
detail. The interested reader is advised to look into the above references for more details and
examples.
23
Kaplan and Norton (1996) arrive at three generic themes, namely, revenue growth and mix, cost
reduction/ productivity improvement, asset utilization and investment strategy, that might drive the
business strategy.
24
A refined version of the Customer Value Proposition Model was presented earlier by Michael
Treacy and Fred Wiersema in The Discipline of Market Leaders (Perseus Books, 1995). It defines
customer value in terms of its three components [Value = Product/Service Attributes + Image +
Relationship] and drivers that affect each. It consisted of three core customer value strategies,
namely, Product Leadership, Customer Intimacy, and Operational Excellence (More on this later.)
This model was later adopted by Kaplan and Norton (See Kaplan and Norton, 2001) and assimilated
in the “generic” strategy map.
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Figure 3.2: The Evolution of The Balanced Scorecard—And Its Key Structural Features
Page 52 of 290

“Build the
Franchise”
(Innovation
Processes”

“Increase
Customer Value”
(Customer Mgmt.
Processes”

“Achieve
Operational
Excellence”
(Operational
Processes”

“Be a Good
Corporate Citizen”
(Regulatory &
Environmental
Processes”

A Motivated and Prepared Workforce
Learning &
Growth
Perspective

Strategic Competencies

Strategic Technologies

Climate for Action

Athar Osama—Multi‐Attribute Strategy and Performance Architectures in R&D

FIGURE 3.3: BENCHMARKING THE BALANCED SCORECARD
STRUCTURAL & DERIVED FEATURES
SF1: Uses perspectives to achieve “balance” between multiple performance dimensions
DF1: Puts strategy at the heart of performance measurement activity
DF2: Emphasizes focused and differential strategies
DF3: Provides an (implicit) model of metrics selection driven by strategy & perspectives
DF4: Provides a framework for undertaking process re‐engineering and improvement
SF2: Establish cause‐and‐Effect linkages between various performance perspectives
DF5: Provides a measurement framework that is meaningful and actionable.
DF6: Provides a means for ascertaining the “correctness” of adopted strategy
DF7: Provides a mechanism for double‐loop “strategic learning”
SF3: Provide a mechanism to map an organization’s strategy
DF8: Provides a mechanism for simplifying and communicating organization’s strategy
SF4: Replicate the Balanced Scorecard throughout the organization by “Cascading”
DF9: Operationalize the organization’s strategy into local/individual‐ level terms
DF10: Provides focus (on strategy) and goal alignment within the organization
DF11: Provides a mechanism for employee involvement and empowerment
DF12: Provides a means for linking incentives and rewards with strategy
SF5: Put Balanced Scorecard at the center of the Strategic Management Framework
DF13: Achieves alignment between and eliminates redundancy among mgmt. functions
SF6: Ensure structural flexibility & adaptability to various organizational forms &
circumstances

business processes— starting with the innovation process to operations process to
post‐sale process—each with its own set of performance indicators and drivers.
•

The learning and growth perspective looks at the quality of the infrastructure—
people, systems, procedures (and environment)—necessary to succeed at the
objectives set forth in the earlier three performance perspectives. Kaplan and Norton
(1996) identify three principal categories of such assets, namely, employee
capabilities, information system capabilities, and motivation, empowerment, and
alignment—each with its own set of performance indicators and drivers. While this
perspective is no less important, it is generally the one least emphasized dimension
in organizations (Kaplan and Norton, 1996.)
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Although, the primary purpose for using the 4‐part categorization of organizational
performance is to use metrics from the entire spectrum of organizational activities rather
than merely using the financial outcomes, several derived features arise as a result:
•

DF1: Strategy becomes the cornerstone of the performance measurement activity.
Developing a Balanced Scorecard of measures while thinking through the four
interlinked dimensions of performance requires knowledge and awareness of
organizational strategy. According to a survey, 85% of the executive teams spend
less than an hour a month discussing strategy (Nevin, 2003, p.11) The Balanced
Scorecard changes that by putting strategy at the center of the measurement activity.
It also facilitates strategy implementation by focusing on “measuring the strategy”.
(Kaplan and Norton, 2001 p.3)

•

DF2: Balanced Scorecard emphasizes focused and “differentiated” strategy. Most
organizations “try to do something for everyone and end up doing nothing for
anyone”. A strategy‐focused organization can either be a product leader (technical
excellence,) cost‐leader (operational excellence,) or relationship‐focused (customer
intimacy) but never all of them at the same time (Kaplan and Norton, 2001)25. In
other words, the Balanced Scorecard forces organizations to have a game‐plan to
differentiate themselves from their competitors and a focused strategy for doing
what they want to do26.

•

DF3: Balanced Scorecard suggests an “implicit” model of metrics selection for
organizational performance measurement system. Although it does not explicitly do
so, the Balanced Scorecard implicitly provides a mechanism of metrics selection that
often leads to performance indicators that are different from what would have been
chosen using traditional methods27. The performance measures (generally 10‐20 in

25

Kaplan and Norton (1996) cite the examples of Cray and BMW (Technical Excellence), Dell and
Costco (Operational Excellence), and Amazon and (Customer Intimacy) as successful examples of
their respective strategies. Organizations generally adopting one of the three customer value
propositions must perform satisfactorily on the other two. Trying to do everything for everyone run
the risk of failure (akin to NASA’s “better‐faster‐cheaper”) and is not a recommended approach.
26
This idea is so central to the concept of a Balanced Scorecard that one can even questions if a
Balanced Scorecard can even be developed without a strategy at all. Organizations would tend to
do so, however, they would almost always fall far short of the dramatic performance improvements
and strategic alignment that is expected of a true Balanced Scorecard. (Nevin 2003, p.142)
27
Nevin (2003, pp. 204‐6) identifies at least nine other methods, namely, ease of understanding,
cause‐and‐effect linkages, updated frequently, accessibility, average‐cautious, resistant to “date”‐
related measures, quantitative, dysfunction, Balanced Scorecard firmly establishes “link to strategy”
as the single most important criteria. If a particular metric doesn’t link to the organization’s strategy
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number)28 derived from using the Balanced Scorecard are grounded in the
organizations’ strategic objectives and competitive demands (Kaplan and Norton,
1993) instead of an ad‐hoc bottom up process of selecting local performance metrics
to measure local activities. Kaplan and Norton (1996) present an alternate view on
the number of metrics derived from the Balanced Scorecard29 in that they view the
Balanced Scorecard as the “instrumentation for a single strategy”. With that
perspective in mind, the actual number of measures becomes irrelevant as they all
contribute towards the same single strategy30.
•

DF4: It uses strategy as the focal point of an organization‐wide process audit and
re‐engineering. Thinking about the internal‐business‐process perspective requires
looking at the organization’s business processes with an aim of determining whether
or not they are geared towards achieving its strategy as identified in the other three
perspectives. This is in stark departure from alternate performance and quality
improvement frameworks (e.g. ISO9000, MBNQA) that focus on re‐evaluation of
existing processes31. It forces the organizational leaders and managers to start from a
clean slate with a singular focus of equipping an organization with the skill and
processes needed to implement its strategy rather than evaluating the existing set of
process for possibilities of improvement regardless of their ability to deliver on
strategy. This enables the organization to target a breakthrough in its performance
rather than settling for a localized performance improvement effort.

and doesn’t inform the organizational managers anything about it, it has no place in the
organization’s performance measurement system.
28
Nevin (2003) provides more detailed estimates of what would be a good number of performance
indicators to aim for. With 2‐3 strategic objectives under each perspective, and up to 2 (average of
1.5) performance indicators to measure each strategic objective, 15 performance indicators is a good
number to aim for.
29
Kaplan and Norton (1996) invokes the notion of “independent” measures to address the issue:
“considering that each of the four perspectives on the Balanced Scorecard can require between four
and seven separate measures, businesses often have scorecards with up to 25 measures. Are 25
measures too many? Is it possible for an organization to focus on 25 separate things? The answer to
both the questions is NO! If a scorecard is viewed as 25 (or even 10) independent measures, it will be
too complicated for an organization to absorb”.
30
Ultimately, the number of performance indicators one should put on an organization’s Balanced
Scorecard is also a function of what the organizational leaders are trying to achieve with it. A
Balanced Scorecard developed for the purpose of merely organizing indicators on an executive’s
performance dashboard may have greater number of measures than the one used to communicate
strategy throughout the organization (Nevin, 2003).
31
Nevin (2003, p.175) talks about this benefit of the Balanced Scorecard in somewhat detail and
compares its approach to organizational improvement with that of other rival frameworks.
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3.2.2—SF2: The second key structural feature of the Balanced Scorecard is the cause‐and‐
effect logic that exists between measures and objectives on its various perspectives. A
hypothesized or demonstrated cause‐and‐effect linkages may exist between the financial,
customer, internal process, and learning and growth perspectives on the Balanced
Scorecard in the sense that one contributes to (or feeds into) the other. To achieve financial
objectives, the organization must meet its customer satisfaction targets, which in turn
requires it to execute its internal processes well, which in turn requires that relevant skills,
equipment, and environment are created within the organization. Kaplan and Norton
(1996) recommend going through the above‐prescribed sequence while attempting to create
a scorecard and paying special attention to thinking about and testing the chain of causality
of the hypothesized organizational strategy. This adds value to the overall exercise in
several ways:
•

DF5: It creates a measurement framework that is meaningful, actionable, and
adaptable. This is done, primarily, by picking a set of performance metrics relating
with different stages of strategy execution, namely, input, process, outputs, and
outcomes that are causally linked to each other. Another way to characterize this
derived feature of the Balanced Scorecard is that it aims to “measure the strategy”.
Monitoring a mix of leading and lagging indicators makes the exercise of
measurement much more real, meaningful, and credible to employees who may not
see the ultimate effects of the strategy until several months or years but can use the
leading indicators as measures of its ultimate success. Such a measurement
framework also makes the exercise of measurement more actionable allowing
organizational leaders, managers, and employees to compare observed interim
effects (on leading indicators) with expected interim effects (hypothesized effect‐
sizes of causal linkages) as well as examine the hypothesized relationships between
measures across the four perspectives, and take corrective actions or fine‐tune the
strategy.

•

DF6: It provides the ability to check the “correctness” of the adopted strategy. A
strategy, by its very nature, is a plan or a “hypothesis” (Porter, 1996) that
organizational leaders and managers believe would take it from point‐A to point‐B.
Implementing a previously untested strategy often takes an organization through
uncharted territory. Whether or not a strategy works and actually takes the
organization from point‐A to point‐B not only depends on the quality of its
implementation but also on whether or not the hypothesized cause‐and‐effect
linkages were actually correct. Balanced Scorecard makes the linked hypotheses of
the strategy explicit and testable. (Nevin, 2003 p. 169, and Kaplan and Norton, 2001
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p. 76.) The cause‐and‐effect feature of the Balanced Scorecard allows organizational
leaders and managers to test these hypothesized relationships32.
•

DF7: It provides an opportunity to engage in strategic double‐loop learning. Kaplan
and Norton (1996, 2001)—drawing upon the work of Chris Argyris‐‐describe this
phenomenon as “double‐loop learning” (Argyris, 1991). Double‐loop learning refers
to the learning that occurs when organizational leaders and managers question their
assumptions and reflect on whether the theory under which they were operating (i.e.
the hypothesized cause‐and‐effect linkages) is still consistent with current evidence,
observations, and experience (Kaplan and Norton, 1996 p.251)—an option that only
becomes available if the strategy is meticulously measured. Balanced Scorecard
does that by defining a well‐defined and articulated strategy and linking it with the
performance measurement system through an implicit underlying performance
model. Several companies studied by Kaplan and Norton have taken this learning
opportunity even a step further by using formal statistical techniques to supplement
their intuitive understanding of the strategy33. Based on this feedback, many of the
organizations are able to fine‐tune their strategies34.

3.2.3—SF3: The third key structural feature of the Balanced Scorecard is a device called
“strategy mapping” that allows the scorecard developers to “tell a story” about the
organization’s strategy. The strategy maps are graphical devices that represent the strategy
of an organization in a concise, graphical, and user‐friendly manner. Strategy mapping is a
recent addition to the Balanced Scorecard literature—introduced primarily through
customer innovation35. Kaplan and Norton (2001) suggests using “generic” strategy maps
32

Kaplan and Norton (2001) illustrates this feature of the Balanced Scorecard with the help of
several examples. For example, they present a case of a chain of convenience stores that
discovered—after the implementation of the Balanced Scorecard—that the hypothesized causal logic
in its strategy was faulty. By making explicit the causal connections (or the lack of it), the Balanced
Scorecard allowed this particular organization to re‐think the strategy and make corrections
midcourse without losing too much time and money pursuing a flawed strategy.
33
When sufficient data are available for statistical analysis, managers have a powerful tool to not
only confirm (or reject) the validity of their hypothesized relationships, but also to begin estimating
quantitatively the magnitude and time‐lags of linkages across measures (Kaplan and Norton, 2001
p.311).
34
Kaplan and Norton (2001, p. 316) describe this in the following manner: “Organizations find that
up to 25% of the measures change every year, reflecting the learning that is taking place. The
original strategies or the previous measures were not wrong. The evolution was caused by the
organization reaching another level of sophistication around its strategy.”
35 This conjecture can be verified from the fact that Kaplan and Norton’s 1996 Book “Balanced
Scorecard: Translating Strategy into Action” does not talk about “Strategy Mapping” in any
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(please see Figure 3.4) as a device to initiate brainstorming and organizational dialogue on
strategy itself. A “generic” strategy map also formalizes the notion of generic strategic
themes for each perspective of the Balanced Scorecard. A well‐designed Balanced Scorecard
should “tell the story” of the organization’s strategy” (Kaplan and Norton, 2001). Ideally
speaking, a well‐done strategy map would allow an individual—an employee or other
stakeholder—to deduce and decipher an organization’s strategy through a little bit of
thought and reflection. Best‐told stories allow an organization’s employees to see what the
organization is trying to accomplish and how their work fits into the overall picture (Nevin,
2003). There are several other features that are derived from strategy‐mapping:
•

DF8: It helps simplify and communicate organization’s strategy to its employees
and other stakeholders. Kaplan and Norton (2001) identify a lack of understanding
of strategy within organizations as a major barrier to implementation of strategy and
achievement of breakthrough performance improvement. Only 5% of employees
within organizations understand strategy (Nevin, 2003). However, understanding
the strategy is critical to executing it well36. The Balanced Scorecard, by demystifying
the organization’s strategy through the use of strategy maps, attempts to rectify this
situation. By communicating the organization’s strategy at both employee and senior
manager levels37, it moves strategy from the Boardroom to the Backroom and makes
it more accessible to an average back office or frontline employee38.

3.2.4—SF4: The fourth key structural feature of the Balanced Scorecard is the process of
cascading that refers to replication of the Balanced Scorecard throughout the

substantive way. While it does contain figures with boxes and arrows running through the four
Balanced Scorecard perspectives, the index does not contain the word “Strategy Map” itself.
Contrast this with the title of the HBR article by Kaplan and Norton titled “Having Trouble with
Your Strategy: Then Map It” (Sept‐Oct. 2000) and their book “Strategy‐Focused Organization” (2001)
that dedicates an entire chapter to the subject and tens of references to it in the index.
36
Kaplan and Norton (2001, p.65) describe the importance of understanding of strategy among an
organization’s employees in the following manner: “In the era of knowledge workers, strategy must
be executed at all levels of the organization. People must change their behaviors and adopt new
values. The key to this transformation is putting strategy at the center of the management process.
Strategy cannot be executed if it cannot be understood, however, it cannot be understood if it cannot
be described.”
37 In the words of Kaplan and Norton (2001, p. 104): “We do not claim to have made a science of strategy.
The formulation of strategy is an art, and it will always remain so. The description of strategy, however, should
not be an art.”
38
At one organization they helped develop a Balanced Scorecard for, Kaplan and Norton (2001 p.218) noted
that only 20% of the employees were aware of the organization’s strategy before the implementation began—a
number that stood at around 80% five years later once the Balanced Scorecard was rolled out throughout the
organization.
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Figure 3.4: A Generic Balanced Scorecard Strategy Map (Source: Kaplan & Norton (2001, p. 96)
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organizational hierarchy. The key benefit of cascading is aligning the goals, objectives, and
strategies of various sub‐organizational units with that of the overall organization. Even when
Balanced Scorecards have been developed at the top levels of the organization, significant
“learning gaps” exist within the organization not only in clarifying how individuals’ jobs fit into
the overall organizational picture but, more importantly, in clarifying what the overall
organizational picture really is? This is achieved through the communication, transparency, and,
most importantly, the process of cascading. Kaplan and Norton (2001 p.45) suggest that lower
level scorecards be developed in the light of local conditions. Measures at the individual business
levels do not necessarily have to add up to a higher‐level measure. However, it is necessary that
local measures be chosen in a manner that they influence the measures on the higher‐level
scorecard39. The importance of cascading in driving the organizational strategy and the Balanced
Scorecard home to the vast majority of an organization’s employees cannot be over emphasized40.
Additionally:
•

39

DF9: It operationalizes the organization’s strategy to its employees and makes strategy
“everyone’s job”. In layman terminology, operationalization of the strategy refers to the
translation of the organization’s overall strategy—often the “big picture” of where an
organization wants to go—into its constituent sub‐organizational and even individual
components. Many a times, and to varying degrees, this process happens in a
decentralized manner in the minds of the employees as they see the linkage between
where the organization is heading and how their work relates to it. Cascading helps
formalize this process by forcing an organization to successively implement the Balanced
Scorecard throughout the organizational hierarchy down to, at times, the level of an
individual41. This makes strategy accessible and meaningful to each and every individual

Kaplan and Norton describe this in the following way: “In general, it is not critical or even desirable for
all measures on the lower‐level scorecards to add up to measures on the high‐level scorecard. We have
found it preferable for the lower‐level unit to have discretion to customize the measures to their own
circumstance, rather than receive a drill down component from a higher‐level scorecard.” (Kaplan and
Norton, 2001 p.174)
40
Nevin (2003) stresses upon the importance of the cascading in the following way: “Of those items within
your control, cascading may be the single most important ingredient of successful Balanced Scorecard
implementation. You cannot control how much executive sponsorship you receive or predict any crisis
that might derail your efforts. You can, however, make the decision to drive the of the Balanced Scorecard
to all levels of your organization.”
41
When individual can construct their own Balanced Scorecards, then two important things happen.
Firstly, they clearly understand how they contribute towards the achievement of organization’s strategic
objectives and hold themselves personally accountable for doing their part, and secondly, the organization
has developed the clearest mechanism for aligning individual objectives to business unit and corporate
objectives. (Kaplan and Norton, 2001 p.244)
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within the organization. Once employees can relate with strategy, they can begin to
implement it.

42

•

DF10: Balanced Scorecard provides laser‐like42 focus on strategy and goal alignment
within the organization. In many ways, the focus and alignment is key to the performance
breakthroughs that have been reported by organizations implementing the Balanced
Scorecard (Kaplan and Norton, 2001). Yet, this is something that is often not done as well
as it should be43. A rich case study literature—although anecdotal—provides some
evidence on the ability of the Balanced Scorecard to set into motion a decentralized
process to achieve this focus and alignment. In several cases, employees realized how
their work fits in with the work of other people and how they could—above and beyond
what they were already “required” to do—think of clever ways to create more value to
enable their organizations to achieve its stated goals and strategic objectives.

•

DF11: Balanced Scorecard encourages employee involvement and empowerment vis‐à‐vis
strategy formulation and implementation. With knowledge of strategy comes
involvement and empowerment. Only when employees within the organization know
what the organization’s strategy is, and they understand how they contribute to it, can
they begin to feel involved and a part of the strategy‐making process44. Kaplan and
Norton (2001, p.48) suggest using the Balanced Scorecard to communicate strategic
objectives to the employees, but not to command them what to do. In a sense, the
Balanced Scorecard thus becomes a mix of top‐down and bottom‐up strategy formulation
and implementation mechanism. The result often is enthusiasm, initiative, and
ownership—and an organization committed to implementing a strategy.

Kaplan and Norton (2001, p.8) describes this focus and alignment with the help of the example of
diffused light and the focus of the laser. “Think of diffused light produced in a well‐lit room by thousands
of watts of incandescent and fluorescent lamps. Compare that warm light with the brilliant beam of light
that comes from the tiny battery in a handheld laser pointer….the laser operates non‐linearly; it leverages
its limited power source to produce an incredibly bright and focused beam of light. Similarly…a well‐
crafted and well‐understood strategy can, through alignment and coherence of the organization’s limited
resources, produce a non‐linear performance breakthrough.”
43
Consider the following data from Kaplan and Norton (2001, p. 234):
• 51% of senior managers in US, 31% in UK have their personal goals linked with strategy
• 21% of middle managers in US, 10% in UK have their personal goals linked with strategy
• 7% of line employees in the US, 3% in UK have their personal goals linked with strategy
44
This is sometimes referred to as akin to capturing the hearts and minds of the organization’s employees.
When employees get involved in strategy‐making, they also own it. With ownership of strategy comes the
aligning of hearts. Once they own the strategy, they want to begin thinking about how to implement it as
well. This releases the combined creativity energy of the organization’s employees in support of the
organization’s strategy—the alignment of minds, so to speak.
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•

DF12: Cascading provides a mechanism of tying individual incentives and rewards with
their performance. Linking incentives and rewards with quantitative measures of
performance is often viewed as quite controversial45 (Austin, 1996,) yet despite the
perceived difficulties in doing so, it is often practiced in one form or the other. Regardless
of what side one is on this debate, the only generalizable finding from several company
experiences in linking compensation and reward to Balanced Scorecards is that they do it
(Kaplan and Norton, 2001 p.265.) Cascading the Balanced Scorecard down to each and
every employee (or workgroup)—with each personal scorecard being linked to the
successive higher‐level scorecards—provides a means to focus individual attention on
strategy46 and align personal goals with organizational objectives, thus providing a clear
way to link individual incentives and rewards with their performance.

3.2.5—SF5: The fifth key structural feature of the Balanced Scorecard is its ability to establish a
strong connection between performance measurement and components of the larger strategic
management system. While originally not conceived to be a strategic management system, the
Balanced Scorecard, through sheer customer‐driven innovation and feedback, has ended up
becoming one47. The most important feature of the Balanced Scorecard that drives this
transformation is its ability to put organizational strategy at the center of the debate on what an
organization does, and how should its performance be measured. Kaplan and Norton (1996b)
describe a system of strategic management (or a system for managing strategy) as having four
components, namely, an ability to a) translating the vision and strategy into actionable and
operational objectives and measures, b) communicating the vision and strategy to all employees
within the organization and linking rewards to performance measures, c) aligning business

45

The proponents of “pay‐for‐performance” highlight the need for extrinsic factors in shaping individuals’
behavior. The critics argue that linking real incentives and rewards to “numbers”—no matter balanced
they are—leaves much to be desired. It creates the possibilities of dysfunctional behaviors like fudging the
numbers and/or misguided focus on what being measured rather than what is necessary.
46
An interesting perspective on the subject comes from a senior executive at Mobil North America, who
when colleagues chided him for how much time his people spent time studying the scorecard results each
month, responded: “I think just the opposite. Is fabulous that people spend that much time. For one each month, all
employees are taking out the scorecard and looking at the most important things in their business and whether we
were winning or losing against targets. They were doing this to see how much money they were going to get. We
would not have gotten the same focus on the scorecard, and individual business objectives, if we hadn’t linked it to
pay” (Kaplan and Norton, 2001 p.255).
47
Kaplan and Norton (1996b) describes Balanced Scorecard’s transformation from a key performance
indicator (KPI) system to a strategic management system in the following words: “Several years ago…we
introduced a concept we called the Balanced Scorecard…Recently, we have seen some companies move
beyond our early vision for the scorecard to discover its value as the cornerstone of a new strategic management
system.” (p. 75)
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Figure3.5: Graphical Representation of the Balanced Scorecard. (Source: “Using the Balanced Scorecard as a Strategic
Management System” by Robert S. Kaplan and David P. Norton, January‐February 1996, Harvard Business Review, p.76)
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planning functions with vision and strategy (e.g. setting targets, identifying initiatives,
allocating resources etc.), and d) facilitating strategic feedback and learning.
By using the Balanced Scorecard as a unifying framework with which other components of
a strategic management system seamlessly connect, the possibility of a major organization
dysfunction, namely, a disconnect between performance measurement and the larger
strategic management system, is eliminated. For example, it is possible that the
organizational budgeting process—for the reason of ensuring stability of funding—may not
reflect changing organizational priorities and strategy. This is often the case when
budgetary process is carried out in isolation with the strategy‐formulation process. By
requiring that initiatives, budgets, and milestones be identified to execute each element of
the Balanced Scorecard strategy, it eliminates this possibility (please see Figure 3.5)48.
Similarly, the Balanced Scorecard ties together other elements of a strategic management
system e.g. organizational communication, learning, compensation etc.
•

DF13: Balanced Scorecard achieves alignment and eliminates redundancy (and
waste) between managerial processes and systems. This is a powerful statement to
make about a management framework of any kind. Balanced Scorecard’s ability to
provide insights and guidance on, and link together all major corporate managerial
functions into a seamless whole, on the one hand, and its integral connection with
corporate strategy, on the other hand, can be a great source of alignment and
coherence in an organization. A central organizing framework for managerial
functions—like the Balanced Scorecard—would result in lesser confusion in the
organization as employees and managers would know exactly the underlying
management logic of the organization (Kaplan and Norton, 1996 p.283.) It would
also help reduce redundancies and waste from managerial processes and ensure that
they do not result in actions that are counterproductive to each other.

3.2.6—SF6: The sixth key structural feature of the Balanced Scorecard is its flexibility and
adaptability to varying organization types, forms, and situations. Flexibility and
adaptability, although not germane to the structure of the Balanced Scorecard itself, is
central to its success as a management framework. Adaptability is possibly the Balanced
Scorecard’s greatest attribute (Nevin, 2003 p. 182). This flexibility manifests itself in many
48

Kaplan and Norton (2001) suggests the use of so‐called dynamic budgeting—a technique that
represents a mix of operational and strategic budgeting. They suggest using a variant of activity‐
based costing approach to allocate resources to sustain operational activities with the Balanced
Scorecard‐linked strategic initiatives receiving a full budgetary review. Navin (2003) provides
templates for isolating the operational and strategic component of each Balanced Scorecard initiative
and critically looking at it.
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ways. First is the flexibility in the basic structure of the scorecard. While the originators of
the Balanced Scorecard proposed looking at four “perspectives”, they also kept the
structure flexible enough to incorporate re‐naming, re‐ordering, and addition or subtraction
of the perspectives prescribed by them.49 Many have re‐named the tool itself to make it
appear more aligned to their organization’s culture.
Mission

Donors’ Perspective

Customers Perspective

Internal Process Perspective

Learning & Growth
Perspective

Figure
Figure
3.6:: A Modified Balanced Scorecard Template for Non‐Profit
Organizations (Adapted from Kaplan and Norton, 2001 p. 135)

While a number of public sector agencies use the same four perspectives on their balanced
scorecard (Nevin, 2003 p. 182), many have experimented with variations. Mission‐driven
non‐profits and public sector organizations have experimented with using “Mission”, in
place of financial perspective, as a dimension that represents the bottom‐line for their
organizations. Many non‐profits and public sector organizations have also used a “split”
customer perspective to represent their multiple customers— direct (e.g. beneficiaries of
their services) and indirect (e.g. funding agencies, contributors, the Congress) Kaplan and
Norton (2001, p.136), for example, present a modified version of the Balanced Scorecard
that rearranges the perspectives to cater to the different requirements of non‐profits (please
see Figure 3.6) and public sector agencies (please see Figure 3.7).
49

The Dallas Family Access Network—a non‐profit healthcare organization—for example, adds a
“healthcare perspective”, a “social services perspective”, and a “consumer” perspective to the usual
operational and financial perspectives.
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The above structural and derived features provide a comprehensive view of the structure
and functioning of the Balanced Scorecard. Many of these features are a result of
practitioner‐driven innovation. Hundred of organizations that have implemented the
Balanced Scorecard have found one (or more) of its features more useful than others and
have experimented with using it in ways that were totally unanticipated by its creators in
1992 (Kaplan & Norton, 2001.) In doing so, these organizations have played a part in
putting together the missing pieces of this measurement—and later, strategic management‐‐
framework. Collectively, each of the above feature contributes to the completeness and
effectiveness of the overall framework. For the purpose of subsequent analysis, therefore,
we would use this set of features as a benchmark of an effective Balanced Scorecard.

Mission

Cost of Providing
Services Incl.
Social Costs

Value/Benefit of
Service, Incl.
Positive
Externalities

Support of
Legitimizing
Authorities

Internal Processes

Learning & Growth

FigureFigure
3.7: : A Modified Balanced Scorecard Template for Public‐Sector Agencies
(Source: Kaplan and Norton, 2001 p. 136)

Does the Balanced Scorecard tell us something about what constitutes an effective
performance measurement and management system? A closer reflection reveals that the
structural and derived features of the Balanced Scorecard can be generalized into a set of
ideas or principles for effective performance measurement and management systems. In
essence, this gives us a generic analytic framework to not only assess the extent and quality
of implementation of a Balanced Scorecard within an organization but also as a benchmark
against which other performance measurement and management frameworks may be
- 66 -

Athar Osama—Multi‐Attribute Strategy and Performance Architectures in R&D

compared. Before we do that, however, we must translate the six structural features and
their derived benefits into generic components, processes, and outcomes. Figure 3.8
presents a set of generic structural and derived features that are a direct translation of the
structural and derived features of the Balanced Scorecard.
For example, SF1 relates to the four perspectives that provide the important ingredient of
“balance” to the Balanced Scorecard. While the four perspectives provide “a” mechanism to
achieve balance between various performance dimensions, it might not be “the” (only)
mechanism to do that. Technology Value Pyramid, for example, provides another way of
achieving this balance between various dimensions of performance, as does the
Performance Prism (Tipping et al., 1995, Neely et al., 2002 respectively.) Some performance
measurement frameworks might do this better than others—and some might not do it well
at all. Regardless of how other performance measurement frameworks do it, the notion that
organizational performance is a multi‐dimensional concept and that achieving a balance
between various dimensions of performance is desirable and hence makes an important
feature of a “generic” performance measurement system.
This insight provides us with a powerful framework for evaluating the “completeness” and
“effectiveness” of a performance measurement system by generalizing from the specific (i.e.
established literature on experiences of organizations that have successfully used the
Balanced Scorecard) to the generic (i.e. features and characteristics of an effective
performance measurement system). We may use this framework in at least a couple of
ways:
a) First, the structural and derived features maybe used as a checklist against which the
state of a Balanced Scorecard implementation in a specific organization may be
compared. This checklist maybe used to assess whether a particular organization has
indeed implemented the Balanced Scorecard and whether or not it has done so in its
entirety (i.e. incorporating the structural features) and in the true spirit, as
prescribed by its founders (i.e. realized the derived features).
Secondly, the corresponding generalized structural and derived features (GSF and GDF)
may serve as benchmarks against with performance measurement and management
systems of other types may be compared. In this format, we may be able to assess
whether or not a particular performance measurement and management system is
providing all, or a subset of, features that may have been
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FIGURE 3.8: A GENERIC PERFORMANCE MEASUREMENT AND MANAGEMENT FRAMEWORK
THE BALANCED SCORECARD

A GENERIC MODEL

SF1: Uses perspectives to achieve “balance” between
multiple performance dimensions
DF1: Puts strategy at the heart of performance measurement
activity
DF2: Emphasizes focused and differential strategies
DF3: Provides an (implicit) model of metrics selection driven
by strategy & perspectives
DF4: Provides a framework for undertaking process re‐
engineering and improvement
SF2: Establish cause‐and‐Effect linkages between various
performance perspectives
DF5: Provides a measurement framework that is meaningful
and actionable.
DF6: Provides a means for ascertaining the “correctness” of
adopted strategy
DF7: Provides a mechanism for double‐loop “strategic
learning”
SF3: Provide a mechanism to map an organization’s
strategy
DF8: Provides a mechanism for simplifying and
communicating organization’s strategy
SF4: Replicate the Balanced Scorecard throughout the
organization by “Cascading”
DF9: Operationalize the organization’s strategy into
local/individual‐ level terms
DF10: Provides focus (on strategy) and goal alignment
within the organization
DF11: Provides a mechanism for employee involvement and
empowerment
DF12: Provides a means for linking incentives and rewards
with strategy

GSF1: Adopts a “balanced” view of the
organization and its performance
GDF1: Links what is being measured with what
needs to be achieved (“strategy”)
GDF2: Emphasizes “differential” view of strategy
GDF3: Provides an explicit or implicit model of
metrics selection
GDF4: Provides a “global” (rather than local) model
of organizational improvement
GSF2: Explicitly links, through “evidence‐based”
reasoning, all performance measurement activities
together into a Single whole and with the strategy
GDF5: Provides meaningful and actionable insights
to managers
GDF6: Provides a means to ascertain “correctness”
of strategy
GDF7: Provides a means of “strategic learning”
GSDF3: Clearly establishes and communicates the
measurement system’s link with strategy
GF8: Provides a mechanism for simplifying and
communicating organization’s strategy
GSF4: Make strategy‐implementation and
strategy‐measurement an organization‐wide, not a
“localized” activity
GDF9: Operationalize the organization’s strategy
into local/individual‐ level terms
GDF10: Provides focus (on strategy) and goal
alignment within the organization
GDF11: Provides a mechanism for employee
involvement and empowerment
GDF12: Provides a means for linking incentives and
rewards with strategy
GSF5: Integrate performance measurement
within the Strategic Management System
GDF13: Align various mgmt. functions

SF5: Put Balanced Scorecard at the center of the Strategic
Management Framework
DF13: Achieves alignment between and eliminates
redundancy among mgmt. functions
SF6: Ensure structural flexibility & adaptability to
various organizational forms & circumstances

GSF6: Ensure flexibility & adaptability for
various organizational forms/missions
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available had a Balanced Scorecard been implemented. This allows us to assess the
completeness and the effectiveness of a particular performance measurement technique
using the Balanced Scorecard as a benchmark. We would return to this analytic framework,
both in its Balanced Scorecard‐specific and generic formats, in the subsequent analysis.

3.3—CHALLENGES TO AND WEAKNESSES OF THE BALANCED SCORECARD
While the discussion so far, has focused on the explaining the attributes of the Balanced
Scorecard—using the writings and preaching of its founders (i.e. Dr. Robert Kaplan &
David Norton’s) as a reference model—we would now turn to presenting some of its
weaknesses described by the framework’s critics. The following discussion would be
divided into two parts. The first part would address some specific challenges and criticism
of the Balanced Scorecard concept while the second part would address more generic ones
that are not germane to Balanced Scorecard alone but may be generalized to other such
frameworks and approaches as well.
3.3.1—Specific Challenges to the Balanced Scorecard
Gupta (2004) presents one such critique on the Balanced Scorecard. It uses a mixture of Six
Sigma methodology and the Balanced Scorecard for establishing an overall performance
level for an organization. While acknowledging that the Balanced Scorecard “reveals a
much broader view of what is happening in an organization than traditional financial
measures do”, it enumerates several of its shortcomings. The most important of these is the
measurement burden associated with implementing a Balanced Scorecard all through the
organization. “By the time the Balanced Scorecard gets to work groups”, asserts the author,
“the strategy has become unrelated to employees and too much effort is required to
maintain the systemʺ. Secondly, the author points out that [Balanced] scorecard‐type
systems are ineffective in relating to the employees who do the work in the sense that they
are “strategic in nature and do not flow down to process measures”. (Gupta, 2004, p.15).
It presents its own performance measurement system (i.e. Six Sigma Business Scorecard) as
alternative to the Balanced Scorecard that replaces:
•
•
•
•

the latter’s emphasis on strategic intent with emphasis on maximizing profitability,
the latter’s focus on growth with the focus on profitability,
the latter’s use of targets (i.e. levels) with the use of rates of improvements,
the latter’s aspiration for balanced set of measures with the aspiration for a set of
measures that emphasize impact (Gupta, 2004, p.88.)

This is not a place to delve into the argument of whether or not Gupta (2004) presents a
better or worse alternative to the Balanced Scorecard. However, the two critiques presented
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above merit a review. We find some truth to the suggestion that implementing a Balanced
Scorecard across the various levels of an organization can be a resource intensive task. Olve
et al. (1999) puts a typical timeframe for rolling out an organization’s first (top‐level)
scorecard at about 3‐6 months. Depending on the size of the organization, it might take 2‐5
years to develop and implement Balanced Scorecards across the entire organizational
hierarchy. There is definitely ample room here for the organization and its employees to
lose their sense of direction and track of why they are going with the motions of
implementing a Balanced Scorecard.
Experts, therefore, have recommended the use of detailed communication, both upfront
and throughout the rollout of the scorecard, as a means to keeping the effort on track
(Kaplan and Norton, 2001, Olve et al., 1999, Nevin 2001 etc.) and keeping people focused on
the effort. It is also important to aim for and emphasize upon some early gains (the
proverbial “low hanging fruit”) and to create positive energy and expectations about the
exercise as the Balanced Scorecard is rolled out throughout the hierarchy.
Another way to look at this issue, however, is to view a Balanced Scorecard implementation
as the implementation of organizational strategy itself. It is probably not feasible or realistic
for people to expect an organization’s new strategy to deliver within a month, or three, or
even six months time. The Balanced Scorecard embodies an organization’s strategy and its
effect on the performance of an organization is the manifestation of the success or failure of
that strategy. What is needed then, to safeguard against the prospect of the exercise losing
steam and relevance, is to quickly put in place the Balanced Scorecard’s performance
measurement architecture while at the same time conveying the right expectations about
the timeframe for any improvements in performance to become available and visible.
That Gupta’s (2004) second critique on the Balanced Scorecard, i.e. the scorecards are too
operational and not strategic enough is not valid, should be evident from the description of
the Balanced Scorecard in section 3.2. Specifically, it criticizes the fact that the Balanced
Scorecard does not pay enough emphasis on process measures—a fact belied by the
presence of internal business process as one of the four key performance dimensions. In
fact, “operationalizing the strategy” is a key feature of the Balanced Scorecard and is
appropriately recognized in our reference or benchmark model as one of the several
derived features (DF9). Gupta’s critique, therefore, can only be representative of ill‐
conceived and implemented efforts but fails to make a dent in the theoretical core of the
Balanced Scorecard methodology.
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Marshall W. Meyer (2002) presents a more philosophical critique that hits at the core
concept of the Balanced Scorecard when it asserts that organizational performance lacks
construct validity. Meyer (2002) asserts that organizational performance measures are
generally uncorrelated, and that we normally confuse performance measures with
performance itself. It goes further to assert that all performance measures are imperfect and
it is very difficult to find the “right” measures in an environment as dynamic as an
organization’s. “I am skeptical of basing strategy on performance measures”, he asserts,
because “I worry about the unintended consequences”.
The Balanced Scorecard, according to this critique, tries to build an entire strategic
management system on a bunch of measures without addressing the underlying
methodological issues e.g. defining performance, measuring it, finding the right measures.
“The [technical] requirements of an ideal performance measurement system are very
stringent, far more stringent than the requirements of the Balanced Scorecard”, Meyer
(2002, p. 7) concludes50. Meyer (2002) presents an alternative to the Balanced Scorecard—an
approach called Activity‐based Profitability Analysis (APBA)—that replaces Balanced
Scorecard’s arbitrariness51 by one that picks performance measures using a firm
quantifiable construct, namely, sales profitability.
Meyer’s (2002) critique on the Balanced Scorecard is somewhat, though not entirely, valid.
For example the assertion that the Balanced Scorecard does not provide a bottom‐line for
the organization, and Meyer’s ABPA does, is found to be not quite true on a moment’s
reflection. The financial perspective of the Balanced Scorecard—that all other perspectives
build up to—does represent the bottom‐line for an organization and a well‐constructed
Balanced Scorecard for a profit‐maximizing entity should reflect profitability as its over‐
riding concern. What the other perspectives of the Balanced Scorecard do is to make more
explicit and transparent the connection between profitability, on the one hand, and
resources, operations, and customers, on the other.
The proponents of the Balanced Scorecard prefer to tackle the technical issues (e.g. metrics
selection etc.) as pointed out by Meyer, through a “learning‐by‐doing” approach. Kaplan
and Norton would argue that an organization needs to experiment with a family of
measures for six months or a year before it can be determined whether the right set of
50

Meyer (2002, pp. 6‐7) suggests six requirements of an ideal performance measurement system,
namely, parsimony, predictive ability, pervasiveness, stability, and applicability. The Balanced
Scorecard falls short, it asserts, because it only caters for parsimony and predictive ability and fails
to account for the rest of the four requirements.
51
Meyer (2002, p.2)
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measures have been selected. Kaplan and Norton (2001) cites examples of organizations
that have used statistical data analysis to understand the correlation between performance
measures and fine‐tune their Balanced Scorecards—a possibility that Meyer (2002)
acknowledges but insists may not be available to smaller organizations due to sample size
limitations.
To be fair, Meyer’s (2002) observations on the unintended consequences of using
performance measures and of running down and gaming of performance measurement
systems are real‐life phenomenon whose importance cannot be underestimated. However,
unlike Meyer (2002) that seems to take a very pessimistic view of humans’ interaction with
performance measurement activity, one can argue that individuals, normally well‐
intentioned, perform somewhere in between the two extremes. There is, nonetheless, much
room for developing the technical foundations of the Balanced Scorecard and Meyer (2002)
presents some excellent suggestions to that effect.
Austin (1996) also indirectly critiques the “balance” in the Balanced Scorecard as it asserts
that today’s performance measurement approaches, Balanced Scorecard included, “do not
mention the importance… of measuring without missing any critical dimension of
performance”52. It asserts that measuring only the easy‐to‐identify or easy‐to‐measure areas,
especially at the expense of the critical‐but‐difficult‐to‐measure areas, is a flawed practice
that creates the possibility that individuals would channel their productive energies
towards those areas that are measured and fail to do what is critical for the organization.
Austin’s critique can be construed as a valid one if one entertains the possibility, as Austin
does, that a Balanced Scorecard cannot possibly encompass “all” critical dimensions of
performance. Austin’s approach to identifying the solution to this quagmire—based on
traditional principal‐agent models—is technically sound and thus deserves its due
attention53. Austin’s overall conclusion, however, is not that it cannot be done, but rather
that organizational performance measurement is hard and one must be prepared,
intellectually as well as from a management standpoint, to navigate through a difficult
terrain. This is a valid observation and is not out‐of‐sync with the more thoughtful
implementations of the Balanced Scorecards.

52

Austin (1996, p.40)
It is beyond the scope of this work to describe Austin’s work in detail. We would, however,
strongly recommend this work for the more thorough reader or anyone seeking a realistic
assessment of the challenges involved in designing and implementing effective performance
measurement systems.
53
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3.3.2—Generic Challenges to the Balanced Scorecard
In addition to the above critiques and challenges, it would be an appropriate moment to
consider a few interesting ideas that have substantive bearing on the validity of the
Balanced Scorecard and the direction of the proposed research. One such set of ideas relate
to the convergent and discriminant validity of the Balanced Scorecard. In other words, “Is
there such a thing as a Balanced Scorecard?” The dual notions of convergent and
discriminant validity, as adapted from Campbell and Fiske (1959) and applied to
organizational context by Hackman and Wageman (1995), would assess the degree to which
the Balanced Scorecard reflects a set of unique and consistent organizational interventions,
structures, and systems designed to achieve a pre‐defined purpose (i.e. performance
improvement). In this context, convergent validity would reflect the degree to which the
different versions of the Balanced Scorecard—i.e. those promulgated by its founders, other
management theorists and consultants, and those observed in organizational practice—
share a common conceptual core. The discriminant validity, on the other hand, would refer
to the degree to which the Balanced Scorecard philosophy and practice can be reliably
distinguished from other models of organizational improvement, such as the quality
models (TQM), Six Sigma, and management‐by‐objectives (MBO) etc.
The issue of convergent validity is quite evident from our discussion in section 3.2. We
conclude that the Balanced Scorecard concept does pass the test of convergent validity, as
adapted from Hackman and Wageman (1995). While there are significant challenges to the
convergent validity of the Balanced Scorecard concept, as prescribed by its founders Kaplan
and Norton, the basic insight (i.e. performance multi‐dimensionality) and related structural
features (as defined in section 3.2) have been applied more less consistently throughout the
organizational landscape. One of the reasons for this is the strong influence of the
movement’s founders that has shaped and led the intellectual development of the basic
concept. The commonalities between the Balanced Scorecard prescribed by the founders
(Kaplan and Norton,1992, 1993, 1996, 2001, 2004) and other management theorists and
consultants (e.g. Olve et al., 1999; Brown, 1996; Nevin, 2001 etc.) form convincing evidence
in support of a common conceptual core around which organizational practice has
developed.
Much less comforting, though, are challenges mounted by group(s) of theorists who have
either adopted the term Balanced Scorecard (or simply Scorecard) to describe significantly
different management approaches (e.g. Gupta, 2004; Rampersard, 2003) or have put forth
overlapping (similar yet different) approaches preceding or in response to the Balanced
Scorecard (e.g. Neely, 2003; Adams and Roberts, 1993; or McNair et al., 1990). Of the two
types, the second type of challenges are the most threatening to the construct validity of the
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Balanced Scorecard, with the first one being somewhat irrelevant to it. We, however,
believe that the Balanced Scorecard successfully navigates through this test, simply because
the relative popularity of Kaplan and Norton’s Balanced Scorecard dwarfs the influence of
the competing frameworks.
FIGURE 3.9: TQM’S PHILOSOPHY, ASSUMPTIONS, PRINCIPLES, AND INTERVENTIONS54


PHILOSOPHY & ASSUMPTIONS
- The cost of poor quality is higher than the cost of processes to develop quality outputs
- Employees care about quality work and, provided opportunities, will improve it
- Organizations are interdependent systems and their problems are cross‐functional
- Quality is ultimately and inescapably the responsibility of top‐management



CHANGE PRINCIPLES
- Focus on work processes—not outcomes alone
- Focus on analysis of variability. Uncontrolled variance is primary cause of quality issues
- Manage by Fact. Systematically and scientifically collect data to aid management decision.
- Focus on learning & continuous improvement. Quality is a never‐ending quest.



INTERVENTIONS
- Customer is the boss. Explicit identification and measurement of customer requirements.
- Quest for quality begins at vendors. Creation of supplier qualification and partnerships.
- Use scientific methods to monitor performance and identify points of high leverage.
- Control Charts
- Pareto Analysis
- Cost of Quality Analysis
- Manage Process. Use process management heuristics to enhance effectiveness
- Flow charts (to pictorially represent work processes)
- Brainstorming (to generate ideas, analyses, solutions, and issues)
- Fishbone diagrams (to represent cause‐and‐effect linkages)

The issue of discriminant validity presents a more challenging situation. While there does
exist a distinct conceptual core of the Balanced Scorecard, as described by its structural and
derived features (section 3.2), it also has significant overlaps with other management fads of
the past. This raises the question of whether much of what goes on in the name of the
Balanced Scorecard is essentially a re‐packaging of popular managerial practices that have
been proposed over time. For example, Hackman and Wageman (1995) present an in‐depth
analysis of TQM’s philosophy, its underlying assumptions, its change principles, and
interventions. We summarize this information in Figure 3.9 and use it to address the issue
of discriminant validity of the Balanced Scorecard.
54

This table draws heavily from Hackman and Wageman (1995)
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Looking at the menu of constructs and principles identified in the Figure 3.9, the similarities
and differences between TQM and the Balanced Scorecard become quite apparent. There
are significant differences in the basic philosophy behind TQM and the Balanced Scorecard
with the former focusing solely on quality as over‐riding concern of organizational leaders
while the latter taking a more “balanced” view of organizational performance. Both
approaches focus on work processes to improve organizational performance, albeit to
varying degrees. Internal business process is just one of the several perspectives on a
Balanced Scorecard but it is the central core of TQM. Both frameworks emphasize on
“management by facts (or measurement)” although TQM is much more scientific (at least in
theory, if not practice) about measurement of performance than the Balanced Scorecard.
Both frameworks depend on learning and continuous improvement through employee
initiatives.
At a broad level, they also have several interventions in common including, but not limited
to, pictorial representations of work processes, cause‐and‐effect diagrams, and participative
brainstorming sessions. In the details, however, there are significant differences. The
Balanced Scorecard uses strategy‐maps as a pictorial aid to organizational communication.
Similarly, the cause‐and‐effect modeling in the Balanced Scorecard is qualitatively different
from fishbone diagrams and work‐flow diagrams. The focus of the Balanced Scorecard’s
strategy maps is the organizational strategy while that for TQM is the process itself. These
differences—“measuring the strategy” vs. “measuring the process”—are quite fundamental
in nature thus strengthening the case for discriminant validity of the Balanced Scorecard.
One potential factor, however, that weakens this case is the tendency of the Balanced
Scorecard to adopt organizational improvement interventions that form key parts of other
such management frameworks and approaches. This is, in part, a conscious strategy one the
part of the movement’s founders of presenting the Balanced Scorecard as an integrating
framework for organization’s performance improvement and strategic management
initiatives (Norton, 2002,) perhaps, as a means to counter the challenge of obsolescence. On
the whole, however, it would be safe to suggest that the Balanced Scorecard does reflect
significant fundamental differences from other organizational improvement approaches to
pass the discriminant validity test. It does so much more convincingly for its conceptual
core than for the structural‐operational paraphernalia.
Having defined the conceptual core and structural paraphernalia of the Balanced Scorecard
and addressed some of the methodological and philosophical challenges to it, we would
now turn to adapting the concept to research and development organizations (RDOs).
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3.4—APPLYING THE BALANCED SCORECARD TO R&D
While the use of the Balanced Scorecard has pervaded much of the corporate world as as
well healthcare, IT‐service delivery, non‐profits, public sector agencies, and even city and
country governments55 its use has been rather limited within the R&D56. This is a trend that
is beginning to change now.
As discussed earlier, the notion of “balance” is not new to the R&D world (e.g. Brown &
Svenson [1988] have suggested the idea that a “balance” be achieved between input,
process, output and outcome measures of an R&D system,) The earliest attempt to replicate
a Balanced Scorecard within R&D came in the form of “Technology Value Pyramid”
(Tipping et al., 1995.) In many ways, the Technology Value Pyramid (TVP) was an R&D‐
equivalent of a Balanced Scorecard—officially championed and patronized by the Industrial
Research Institute (IRI)—the official body of Industrial R&D Labs in the United States.
TVP divides the performance dimensions of an R&D organization into three categories,
namely, outcome, strategy, and foundations. These three performance categories (or
dimensions) are further subdivided into five managerial factors (or sub‐categories), namely,
value creation (in outcomes category), portfolio assessment and integration with business
(in strategy category), asset value of technology and practice of R&D processes (in
foundation category). By picking a set of metrics—from a menu of metrics57—within each of
these five sub‐categories of performance—TVP ensured balance across various performance
dimensions. By standardizing the performance dimensions themselves, TVP ensured that a
chain of causality could be established from the foundation (i.e. the R&D processes within
an organization) right up to the desired outcomes (i.e. value created by R&D.)
Although there are significant similarities between TVP and the Balanced Scorecard,
especially in terms of the organizing structure (i.e. aspiration to achieve balance across
multiple performance dimensions, and cause‐and‐effect linkages that permeate the entire
value chain of R&D within an organization)—there are major differences as well. The most
55

The most notable of the use of the Balanced Scorecard at the level of city and country government
have been the City of Charlotte in North Carolina and President Vincent Fox’s Mexico respectively.
(Kaplan & Norton, 2001, 2002 etc.)
56
Personal conversation with Dr. Robert S. Kaplan, Boston, December 2002.
57
A menu of 33 metrics was developed after 2 years of consultations between members of the
Research‐on‐Research sub‐Committee of the Industrial Research Institute (IRI) and its Quality
Directors Network.
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significant of these differences are procedural rather than structural. TVP does not pay
much emphasis on the implementation process. In fact, Tipping et al. (1995, p.39) suggested
the use of an expert system‐based program to allow users of the TVP to easily select an
appropriate set of measures for their particular circumstances (i.e. type of organization, and
R&D activity.) Another possible shortcoming of TVP was its rather weak linkage with
organizational strategy—at least not in a manner that is a characteristic of the Balanced
Scorecard.
Given that the Technology Value Pyramid was motivated by the Balanced Scorecard itself58,
it is interesting to take note of the fact that its founders, unlike Kaplan and Norton, chose
not to emphasize the organizational strategy and communication aspects of the model.
They were also very modest in terms of their claims vis‐à‐vis TVP’s ability to influence
performance. In fact, they were careful enough to isolate the differences between
performance measurement and performance management functions. To that effect, they
stressed that the “use of the model, in and of itself, will not improve an organization;
measurements only provide data…improvement depends on R&D management action
consciously taken to improve various measures of performance within the selected set of
measurements” (Tipping et al., 1995, p. 39.)
Since Tipping et al. (1995,), we have seen a growing sense of awareness about the Balanced
Scorecard among the R&D management community—as evidenced by publication of
articles in professional engineering and R&D management journals (e.g. Crandall, 2002;
Kerssens‐van Drongelen et al., 1997 and 1999; Loch and Tapper, 2002; and Bremser and
Barsky, 2004) as well as instances of actual implementation of the framework in real‐life
R&D organizations.
Kerssens‐van Drongelen and Cook (1997)—a theoretical article on the design principles of
performance measurement systems for R&D processes—talks about the appropriateness of
the Balanced Scorecard for R&D organizations. It provides a snapshot of a straight‐forward
adaptation of a corporate Balanced Scorecard to the R&D environment. This is reproduced
in Figure 3.10 (below). Kerssens‐van Drongelen et al. (1999) puts this model to an empirical
test. A survey of 225 R&D managers in the Netherlands was conducted of which 48 (21%)
responded. Of the respondents about 80% measured R&D in one way or the other. The
respondents were asked about the performance metrics they used to measure the
performance of their organization at the individual, team, department, and company level.
The authors tried to list the metrics thus collected in the four Balanced Scorecard
58

Phone Conversation, Alan Fusfeld, October, 2003
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performance perspectives in an effort to assess how well do actual R&D organizations fare
in terms of using a balanced set of performance measures. The results are somewhat
revealing. We would only discuss the results at the level of the company. The more
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inquisitive reader is advised to look at the study for detailed results.
At the level of the overall company, only 33% of the respondents measured customer
satisfaction or market response of their R&D products. The most highly measured
dimension was the internal business process dimension where 50% of the organizations
measured number of projects completed and another 28% measured speed of product
development. Efficiency and quality of work (11% each) were other two metrics in this
category. Innovation and learning perspective was the least measured of the four
performance dimensions. Only 11% of the companies measured number of patents, and
another 6% measured number of ideas. Around 80% of companies seemed to not report any
measure in the learning and innovation category at all. The two key metrics within the
financial performance perspective included new sales ratio (28%) and profit due to R&D
(22%) with only 11% reporting measuring expected or realized ROI from R&D. The results
are instructive as they are somewhat indicative of the degree of balance (or imbalance)
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across organizations’ R&D measurement activities, but they are also somewhat simplistic as
they only relate to a very narrow interpretation of the Balanced Scorecard.
Bremser and Barsky (2004) attempts to take up from where Kerssens‐van Drongelen et al.
(1997, 1999) have left and build upon it. In search of an integrated performance
measurement architecture for R&D, they attempt to use Kaplan and Norton’s Balanced
Scorecard in conjunction with the stage‐gate approach commonly used in R&D
organizations. The key challenge in measuring performance of R&D organizations, per
Bremser and Barsky, is to use past‐focused cost data with prospective long‐term strategic
and financial objectives—something a Balanced Scorecard’s multi‐attribute structure is
well‐placed to do. While the authors acknowledge Kerssens‐van Drongelen et al.’s (1997,
1999) contribution to the literature, they criticize it for failing to show whether any of the
firms surveyed had actually implemented a Balanced Scorecard in R&D. The paper itself
extends the literature only add to the literature in discussing how measures obtained from
the stage‐gate process could be used to extend the firm‐level metrics of an R&D Balanced
Scorecard to the next level of the R&D organization’s hierarchy, namely, the R&D
department. The article does not address the question of whether and how do R&D
organizations implement a Balanced Scorecard or benefits that might accrue as a result of it.
Papers in the tradition of Kerssens‐van Drongelen et al. (1997, 1999 etc.) and Bremser and
Barsky (2004) represent, to a great extent, the state‐of‐the‐art in the literature that has only
begun to explore the applicability of Balanced Scorecard‐type methodologies R&D. Clearly,
this is just the beginning and this relatively small and growing literature raises more
questions than it is able to address. First, and most importantly, as pointed out by Bremser
and Barksy (2004), while Kerssens‐van Drongelen et al. (1997, 1999) talk about balance
across multiple dimensions of performance, it does not state whether any of the firms
surveyed actually used the Balanced Scorecard to measure and manage performance. Both
these papers also do not look at the process dimension of implementing a Balanced
Scorecard, as well as the presence (or lack of) other important structural features (e.g. cause‐
and‐effect logic, link with strategy and strategy‐mapping.)
These papers are also far from addressing the more philosophical issues about the use of
the Balanced Scorecard in R&D, namely: are R&D organizations different, in any
substantive way, from the corporate sector organizations for which the Balanced Scorecard
was initially developed? Do we need a modified version of a Balanced Scorecard to go with
R&D organizations? We address these questions in the following section. The absence of
literature on actual use of the Balanced Scorecard within R&D, with the exception of Loch
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and Tapper (2002), presents a picture of a completely uncharted terrain. It is against this
backdrop, and to address the above questions, that this research was proposed.

3.5—TOWARD A GENERIC R&D BALANCED SCORECARD
An attempt to assess the appropriateness of the Balanced Scorecard for an R&D
organization must begin at deciding upon a structure of a generic R&D Balanced Scorecard.
As clearly evident from the discussion on structural and derived features, the Balanced
Scorecard hinges on a number of structural and process elements whose amenability to the
R&D environment must also be individually assessed. The next chapter would draw an
analytical agenda and approach to address some of these questions. In this section,
however, we present a suggested structure of a generic R&D Balanced Scorecard—drawing
upon the vast literature in R&D management and measurement and the Balanced
Scorecard.
3.5.1—The Critical Dimensions of R&D Performance (the Perspectives)
The most important and defining structural feature of the Balanced Scorecard is the notion
of performance dimensions (or perspectives). As discussed above, the traditional Balanced
Scorecard uses four causally‐linked dimensions of performance for an organization. Brown
(1996) and Olve et al. (1999) discuss the possibility of adding a fifth, namely, the human
resources dimension in order to stress upon the importance of developing, valuing, and
measuring the state of human resources in an organization. Kaplan and Norton (2001) also
allows for flexibility in the structure of the Balanced Scorecard e.g. renaming performance
dimensions, adding categories, and re‐structuring the relationship between categories to
reflect the reality of the organization in question. One of the legitimate reasons for doing so,
we believe, is to make the concept of the Balanced Scorecard more amenable to the type of
audience one is dealing with. In the context of the current exercise, for example, this would
mean using terms, metrics, and measurement approaches that R&D employees (i.e.
scientists and engineers) can relate to and feel comfortable with. Consequently, our R&D
Balanced Scorecard and the generic Strategy Map contains five dimensions of performance.
These include:
•

Employee morale and creativity (EMC) dimension. Employees are perhaps the most
valuable assets of any organization, and this is especially true for an R&D
organization where employee morale and creativity drives output and performance.
Maintaining a high‐quality workforce takes considerable management attention and
requires the right kinds of systems, structures and processes. These could include
recruiting and hiring systems, performance measurement systems, reward and
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recognition systems, career progression models, and employee education and
training. Measuring the performance of these systems (and sub‐systems) as well as
the overall state of employee morale is critical to the overall health of an R&D
organization.

59

•

Innovation management (IM) dimension. Innovation management is akin to the
internal business process management perspective of a traditional Balanced
Scorecard. R&D organizations create value through innovation. They rely on specific
systems, structures, processes, and initiatives to create knowledge and develop new
technologies or products. Examples include strategy formulation processes,
requirements generation processes, systems that determine techno‐market risk of
technical projects (e.g. the stage‐gate process), and project management systems. The
measures of the efficiency and effectiveness of these internal processes of an R&D
organization constitute the process dimension of the R&D Balanced Scorecard.

•

Organizational learning, dissemination, and knowledge management (LKM)
dimension. Organizational learning, research dissemination, and knowledge
management are critical to the health of an R&D organization. Science is a social
enterprise (Hurley, 1997) that depends on the fruitfulness of these interactions
within organizations and communities. Organizations that do a good job of
capitalizing on their in‐house knowledge and capabilities, while making efficient use
of external capabilities and resources, generally perform better than those that do
not. World‐class research organizations use a number of systems, structures, and
mechanisms to ensure continuous learning.59 Preservation of corporate memory is
another important element of knowledge management, particularly in an era of high
employee turnover. Finally, the use of systems and practices to maximize “learning
from one’s mistakes” is a key facet of organizational learning (Branscomb et al.
2001). Measuring how (and how well) organizations learn and utilize their
knowledge‐base is another critical performance dimension of R&D performance.

•

Financial control and performance (FPC) dimension. While the financial perspective
represents the desired end‐result for a traditional Balanced Scorecard—the

These include exchange programs with other parts of the knowledge/innovation system (e.g.
university‐industry exchanges, entrepreneurial sabbaticals), participation in standard professional
dissemination efforts (e.g. industry conferences, workshops, colloquia and exhibitions),
incentivizing their scientists and engineers to contribute to journals and professional meetings in
their respective area and draw from it, as well as development of formal knowledge and
competency management systems.
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proverbial bottom‐line, so to speak—this is often not the case in R&D. The bottom‐
line for an R&D organization is measured in terms of its innovative output or
contribution to corporate parent or financial sponsor. This, however, should not
create an impression that financial performance is not important for R&D
organizations. To be fair, financial considerations often loom large among the issues
that R&D managers are deeply concerned about. They still have to raise money for
R&D and ensure an efficient utilization of these resources, justify their existence to
their corporate parents or financial sponsors, and increasingly “do more with less”.
Measuring the financial performance is thus critical to assessing the overall
performance of an R&D organization—for acquiring and managing money wisely
makes everything else possible—even though it may not be the all‐important
bottom‐line.
•

Customer satisfaction (CS) dimension. Like any organization, R&D organizations
have internal or external customers whose satisfaction is vital to the organization’s
long‐term health. These customers can either be internal business units (e.g. in the
case of a development lab,) corporate top management (e.g. a in the case of a central
lab,) government agencies (e.g. in the case of DOE’s National Laboratory system,
NASA, or DOD laboratories,) or the society and the intellectual community at large
(e.g. in the case of publicly‐funded R&D institutions like NSF and NIH, and
university‐based academic research.) In each of these cases, the R&D lab’s
management is responsible for ensuring that the customer is satisfied and thus
willing to provide continued support. Given the importance of customer satisfaction,
it is vital that systems, structures, and processes be put in place to ensure that the
organization measures and monitors customer satisfaction, maintains its ability to
sense customer needs, and responds to them in a timely fashion.

These five performance dimensions, we believe, adequately reflect the critical dimensions
of performance in an inclusive yet parsimonious manner. Why these five perspectives, and
not another sixth or an entirely different list at all? The easiest answer to this critique
would be to consider the above five performance dimensions as hypothesized. Specifically,
we do not, at this point, claim to suggest that only these five dimensions of performance
matter to R&D organizations. Instead, our approach is much more exploratory and
conceptual. Allowing for individual diversity, we hypothesize these to be the most
important dimensions of performance that can be generalized across a variety of R&D
organizations. We would put this hypothesis to a test to ascertain its validity across various
types of R&D organizations.
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3.5.2—The Relationship Between Performance Dimensions (the “Architecture”)
Having established the critical dimensions of performance in R&D, we now turn toward the
relationship between them as formalized in the architecture of the Balanced Scorecard’s
strategy maps. . The panel on the left (Figure 3.11, below) presents one of the several
alternatives. This kind of architecture60 has been sometimes used within the non‐profit or
public sector where customer rather than financial concerns have dominated the
organizations’ performance agenda (Nevin, 2003). It is based on the notion that all
performance dimensions are interlinked with financial performance being the foundation of
the overall organizational performance and customer satisfaction forming the desired end‐
result. In this scheme, the Innovation Management dimension is of central importance as it
determines the core of organizational performance, namely, the efficiency of its work
processes, with employee and learning and knowledge dimensions supporting it.

R&D’s
Mission

Customer
Perspective
(CS)
Financial Performance &
Control (FPC) Perspective

Employee
Morale/Creativity

(EMC)

Innovation
Management
(IM)

Financial
Perspective

Learning
Knowledge
Mgmt (LKM)

Customer Satisfaction
Perspective

Innovation Management
Perspective

Learning & Knowledge
Management Perspective

Employee Morale & Creativity
Perspective

Figure 3.11: Dimensions of R&D Performance—Two Alternate Architectures
An alternate architecture is presented in the panel on the right (Figure 3.11, above). This
uses an alternate logic of relationships between various performance dimensions. This logic
suggests that Employees Morale and Creativity (EMC) and the Learning and Knowledge
Management (LKM) dimensions form the foundations on which an R&D operation is built.
These lead to efficient and effective performance along the Innovation Management (IM)
dimension. The key difference between the two architectures is the treatment of Financial
Performance and Control (FPC). While the former treats the financial perspective as the
foundation on which the R&D organization is built, the latter considers it as one of the two
60

Nevin (2003) calls this schematic, the geography of the Balanced Scorecard.
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end‐results of its operation—the other being customer satisfaction. In this view, the
customer satisfaction and the financial performance control perspectives are intertwined
and overlapping. Several aspects of customer satisfaction (e.g. on‐cost delivery, quality)
have important financial ramifications. Also, many times an effort is made to gauge the
end‐result of the R&D process in financial terms (e.g. use of new product sales metric, or
the internal rate of return from R&D.) Together, the customer satisfaction and the financial
performance dimensions lead to the fulfillment of R&D’s mission, namely, improve the
competitiveness of its corporate sponsor through innovation, enhance knowledge available
in the public domain, or advance the specific mission of a public agency. For the purpose

of our generic strategy map for R&D organizations, we use the latter of the two
architectures.
3.5.3—Putting it All Together—A Generic Strategy Map for R&D Organizations
The performance perspectives and their cause‐and‐effect interrelationships come together
into the form of a strategy map. Strategy maps are graphical representations of an
organization’s differentiated strategy. It makes prominent the key actions and initiatives in
the critical dimensions of an organizations performance and identifies performance metrics
needed to measure the progress on each. In other words, it “tells the story” of the
organization’s strategy.
Figure 3.12 (below) presents a “generic” strategy map for an R&D Balanced Scorecard. It is
generic because it represents an exhaustive list of broad‐level features of an R&D
organization—several of which may not be important or relevant to a particular
organization at all but may be helpful in generating a dialogue about its strategy. In fact,
some of these features are mutually exclusive to each other.
Like all strategy maps found in the Balanced Scorecard literature (Kaplan and Norton, 2001
and 2004; Nevin, 2003 etc.), the generic strategy map for an R&D organization begins with
the ultimate objective—the reason for being—of the organization, namely, its mission. We
divide the mission of an R&D organization into two components, namely, the stated and
the unstated. The stated mission of an R&D organization is what it is charged with,
explicitly, by its direct and primary customers. The unstated mission of an R&D
organization, one the other hand, refers to the needs of its indirect customers or even the
unstated needs of its direct customers.
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Figure 3.12: A Generic Strategy Map for an R&D Balanced Scorecard
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This establishes the focus toward the satisfaction of both direct and indirect customers.
There are three broad‐level generic themes (“top‐tier” customer outcomes) in the customer
perspective, namely:
•
•
•

Meeting the short‐term needs (refers to incremental innovation),
Meeting the long‐term needs (refers to discontinuous innovation), and
Finding new customers and markets for its R&D services.

These broad‐level themes, however, are just that. To look at the construct of customer
satisfaction at a deeper level, one must de‐construct the determinants of customer
satisfaction. We identify seven of these on the generic strategy map, namely,
responsiveness, quality, relevance, speed or schedule, image, financial return, and cost. This
is clearly a partial and suggestive list of attributes that form the foundation of customer
satisfaction in R&D. The final determination of which of these factors matter to a specific
organization’s customers is remains a matter for the judgment of an organization’s leaders.
We also accommodate the possibility of identifying a layer of mid‐level (“intermediate”)
measures that elucidate the relationship between the foundational factors and the top‐tier
outcomes. These can be tailored to the specific needs of a particular organization in
question.
The financial performance and control perspective overlaps with the customer perspective
in significant ways. Customer satisfaction is a multi‐dimensional attribute that depends,
among others, on cost and return on investment considerations as well. The financial
perspective also displays three broad‐level generic themes, namely:
•
•
•

Efficiency—doing more research and development with less resources;
Effectiveness—doing R&D of the right kind with given resources; and
Budgetary Growth—finding more resources to do research and development.

This is also a good opportunity to introduce the notion of customer value propositions, as
described by Michael Treacy and Fred Wiersema in The Discipline of Market Leaders

(Perseus Books, 1995), and adopted by Kaplan and Norton (1996, 2001). According to
this view, organizations need to adopt one of the three core customer strategies,
namely, product leadership, customer intimacy, and operational excellence—and never
all of them at the same time. Strategy‐focused organizations, it argues, do not try to be
everything for everyone. Porter (1996) suggests that strategy is about making choices.
Do R&D organizations adopt this differentiated view of strategy or do they try to be
everything for everyone, remains, as of now, an intellectual curiosity.
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We incorporate the idea of core customer strategies in our generic R&D strategy‐map to
allow R&D organizations to adopt differentiated strategies. These are technical
excellence, operational excellence, and customer responsiveness. What we expect to see,
if R&D organizations take a differential view of strategy, is for organizations to pay
greater emphasis on those aspects of customer satisfaction outcomes that are related to
their expressed strategy. For example, if an R&D organization’s expressed objective is to
do research at the cutting‐edge of its area of expertise (i.e. product leadership or
technical excellence,) it must pay greater emphasis on customer satisfaction attributes
related to technical excellence (e.g. quality and innovativeness of its work) rather than
cost or schedule.
In fact, not only would an R&D organization emphasize on customer satisfaction
attributes relevant to its expressed objective, it would also explicitly develop its
innovation and innovation management processes to support that. We identify four
broad themes within the innovation management perspective of the generic R&D
strategy‐map. Three of these themes relate to the three core customer strategies
identified above. These include:
•
•
•

Working Smart relates to the customer strategy of by the operational excellence.
Customer Orientation relates to the customer strategy of customer responsiveness.
Technical Robustness relates to the customer strategy of technical excellence.

A fourth theme of the innovation management perspective is technology‐transition. We
included this because of its importance to the innovation processes of all types of R&D
organizations and expect it to be common across all.
Finally, the last two perspectives, namely, employee morale and creativity and learning and
knowledge management form the foundation of the generic R&D strategy‐map. These
activities also form the foundation on which an R&D organization is built. The general
ideas included in the employee morale and creativity perspective relate to hiring better
employees, training them well to meet the challenges of research, motivating employees to
perform, and providing them with the right equipment and environment. R&D
organizations might choose to undertake these tasks in different ways. Having an explicit
strategy—for and keeping a track of, how ones organization is performing in all of the
above respects—is important part of R&D management. Similarly, in the learning and
knowledge management perspective, we included activities like optimal use of internal and
external knowledge, learning from experience, and developing and capitalizing on new
ideas. Different organizations may choose to implement these ideas differently and these
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choices may be reflected as the choice of various initiatives or performance measures on an
organization’s Balanced Scorecard.
Alternatively, organizations may choose an entirely different set of ideas, unique to their
own strategy, under each of the performance perspectives in which case the generic R&D
scorecard may be used as a means to start a strategy dialogue and would ultimately be
modified to reflect the reality of that particular organization.
3.5.4—Doing It Right (the “Process”)
Establishing the structure and architecture that makes sense is merely a start. Implementing
a Balanced Scorecard successfully, however, also requires putting in place the right
processes. Managing the process aspects of the Balanced Scorecard implementation like
participative strategy‐making, intra‐organizational communication, cascading, cause‐and‐
effect thinking, and strategic learning etc. are critical without which any implementation
effort would be at best incomplete, and at worst, faulty and misguided.
Therefore, an R&D organization seeking to implement a Balanced Scorecard must carefully
internalize and incorporate the process dimension of the Balanced Scorecard, in addition to
is structural elements. The organization’s leadership must also consider the possibility that
the nature of the R&D environment or the workforce might require making some changes
in the process to make it more amenable to R&D. For example, participative strategy‐
making, as prescribed by Kaplan and Norton (2001) may or may not be readily acceptable
or even the most appropriate practice within the context of the R&D organizations. With no
documented evidence of actual practice to guide us, we are left to speculate about what
would constitute a good process for implementing a Balanced Scorecard within an R&D
environment.
We started this chapter with putting together a frame of reference for talking about the
Balanced Scorecard. We developed a benchmark model of the Balanced Scorecard and
discussed the various structural and process features that make up well‐formulated and
implemented Balanced Scorecards within private sector. We then used this benchmark
model to develop a generic Balanced Scorecard for an R&D organization. Thus far,
however, our generic model of an R&D organization is as good as anybody else’s. The
logical extension of the work done so far is to assess the validity of our generic framework
against actual practice. How prevalent is the use of the Balanced Scorecard among R&D
organizations? Do R&D organizations take a multi‐dimensional view of strategy and
performance? Do R&D organizations take a differentiated view of strategy or do they try to
be “everything for everybody”? Do R&D organizations that seek to implement the Balanced
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Scorecard adopt a modified version or use the traditional four‐dimensional structure? What
process elements do R&D organizations implementing a Balanced Scorecard emphasize
upon? What results do they get from their efforts? These questions cannot be addressed and
validated without carefully studying a cross section of R&D organizations.
In the chapter that follows, we develop an analytical agenda to address some of the
questions identified above and describe an approach to doing that.
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CHAPTER—4
THE RESEARCH QUESTIONS & METHODOLOGY
Thus far, we have developed an analytic framework that details the various structural and
derived features of the traditional Balanced Scorecard, as it has been applied to a variety of
organizational settings. We also developed a checklist against which efforts to create and
implement Balanced Scorecard initiatives may be compared to assess their completeness
and quality. Finally, we developed a generic Balanced Scorecard and Strategy Map for R&D
organizations. The task at hand now is to draw upon the above frameworks and compare
and validate these against actual practice on the ground and thus make some conclusions
and recommendations about the appropriateness of using the Balanced Scorecard
methodology in R&D settings This calls for the definition of an analytical agenda—a set of
research questions and an analytic approach to answer these—a task that we would
undertake in this chapter. Section 4.1 describes the analytical agenda for the above‐
mentioned project and Section 4.2 presents a methodology to address it.

4.1—THE POLICY & RESEARCH QUESTIONS
The proposed research would address questions at two levels, a broader philosophical
level, and a narrower and more pragmatic level. While the main focus of our investigation
is the narrower and pragmatic level that addresses the questions that arise from the
application of the Balanced Scorecard in R&D, gleaning from the broader philosophical
analysis sets the stage of interpreting the narrower set of recommendations by putting these
in the proper context. We describe each of these in some detail below:
At the broader and more exploratory level, the study aims to explore ideas and constructs
relating to the prevalence and nature of performance measurement in research and
development organizations and the differences in performance measurement philosophy
and methodologies across various types of research activities (e.g. basic, applied,
development etc.) and organizations (e.g. public sector labs, corporate labs, and academia
etc.). These questions include:
•

G.1—How do various types of research and development organizations (RDOs) think
about and measure their performance? Measurement, as discussed in chapter‐2, has
long been a controversial idea within the R&D community. While this may be changing
over time, how organizational leaders, managers, and bench scientists and engineers
think about measurement is important for performance measurement system design. In
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the context of the current research, we are particularly interested in assessing how
perceptions about performance measurement in R&D vary across different types of
R&D organizations and activities. More specifically:
o G.1.1—How do R&D leaders and managers think about performance
measurement in R&D?
o G.1.2—What do R&D managers believe are the legitimate uses of
performance information in R&D and what are some of the commonly
prevalent ways organizations put their performance information to use? How
does that differ across type of R&D work performed and organizational
arrangement used to perform that work?
o G.1.3—What commonly prevalent measurement philosophies,
methodologies, and tools as well as metrics do they use? What do these
choices tell us about the underlying philosophy of their measurement efforts?
•

G.2—Do R&D organizations take a multi‐dimensional view of organizational
performance and do their institute performance measurement systems reflect that
view? That organizational performance is a multi‐dimensional construct is well‐
established in literature (Kaplan and Norton, 1992 etc.; Maisel 1992; McNair et al.,
1990.) Effective performance measurement systems must incorporate performance
multi‐dimensionality and do so in several ways, simultaneously. Not only must they
measure performance across the various stages of input, process, output, and outcomes
but also across the perspectives of various stakeholders (e.g. employees, shareholders,
customers,) and types of indicators (leading and lagging, qualitative and quantitative,
and financial and non‐financial) etc. At an intuitive level, R&D organizations have long
entertained the notions of performance multi‐dimensionality in stages of activity (e.g.
Brown and Sevenson, 1988; Baglieri et al., 2001,) type of R&D (e.g. Hauser and
Zettelmeyer, 1997,) and types of metrics (e.g. Pappas and Remer, 1985.) More recently,
there has also been a move towards incorporating the perspectives of other
stakeholders e.g. customers, sponsors, and employees in performance assessment
schemes. We are specifically interested in:
o G.2.1—What are the common dimensions of performance deemed critical by
R&D managers? How do these performance dimensions vary across types of
R&D and organizations?
o G.2.2—Do R&D organizations that take a multi‐dimensional view of
performance tend to perform better than those that do not?

•

G.3—To what extent do performance measurement systems in R&D organizations
incorporate a set of generic structural features essential for developing effective R&D
measurement systems? We use our generic framework for effective R&D organizations
(developed in chapter‐3) to assess the extent to which these implement a full‐set of
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structural features needed to exploit the potential of a performance measurement
framework. Most performance measurement approaches come in bundles of individual
components that are related and must feed into each other to bring about
improvements in performance. The difficulties of assessing the extent of
implementation of such management frameworks and their effects on organizations are
well‐documented in literature (e.g. Hackman and Wageman, 1995.) Several sub‐
components of the R&D measurement problem (e.g. metrics selection model) have
attracted lesser analytic attention than others (e.g. metrics properties) thus leading to
situations where organizations have failed to implement a full set of structural features
necessary to drive improvements. We are interested in exploring the extent to which
selective adoption of features for reasons of conscious choices of convenience or lack of
appropriate guidance‐‐is a norm rather than an exception. More specifically:
o G.3.1—Do R&D performance measurement systems address each of the five
considerations outlined in the measurement problem framework?
o G.3.2—Do R&D performance measurement systems address the structural
and derived features outlined in the generic analytic framework?
o G.3.3—Do R&D organizations with more complete performance
measurement systems (with completeness assessed by presence or absence of
various structural and derived features) tend to perform better than those
with incomplete ones?
•

G.4—How do R&D organizations tie performance measurement systems with
organizational strategy, on the one hand, and incentive design, on the other? The
Balanced Scorecard literature firmly establishes the relationship between performance
measurement and organizational strategy, namely, that the former must “measure[s]
the strategy” (e.g. Kaplan and Norton, 1996, 2001.) Strategic alignment of R&D has long
bothered R&D leaders and yet, with the exception of Tipping et al. (1995,) the field is
devoid of well‐developed management frameworks that tie R&D performance with
organizational strategy. The measurement of organizational strategy has had its own
set of problems (Ginsberg, 1988; Inkpen and Choudhary, 1995; Nath and Sudharshan,
1994). On the other hand, some have faulted the lack of a link between strategy,
performance, and incentives system in organizations’ ability to execute strategies
(Stonich, 1981). We are interested in assessing how R&D organizations link their
performance measurement systems to reflect organizational strategy and use incentives
to encourage implementation. Specifically, we are interested in:
o G.4.1—To what extent do R&D organizations measure what they claim to be
trying to achieve (i.e. their objectives and strategy)?
o G.4.2—How do R&D organizations link organizational and individual
performance measurement with incentives structures?
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o G.4.3—What is the effect of the quality of the strategy‐performance‐incentives
connection on the effectiveness of the R&D performance measurement
system itself?
•

G.5—Are there any differences between public sector, academic, and private sector
R&D organizations in strategy formulation, performance measurement, and incentives
design? Authors have long analyzed differences between private‐sector, public‐sector,
and academic R&D. Many have contended that public sector organizations, by virtue of
their mission and orientations and multiplicity of constituencies, are different and
respond differently to organizational interventions. Others have contended that
“public‐ness” is not a discrete organizational characteristic that an organization is born
with but rather a continuous variable that is the characteristic of all organizations
(Bozeman, 1988.) There is also no dearth of literature on the unique organizational
characteristics and motivations in the university and academic environments (e.g.
Diamond, 1999; Brewer et al., 2002; Hauser and McEnaney, 2000.) We are interested in
exploring the differences in strategy‐formulation, performance measurement, and
incentives environment in public and private‐sectors and academic labs. More
specifically, we are interested in:
o G.5.1—What are the major differences in strategy‐formulation, performance
measurement, and incentives between public, private, and academic R&D
settings?
o G.5.2—Do these differences seem to arise from the differing nature of their
work, organizational objectives, or their organizational structures?
o G.5.3—Given the differences, how might the performance measurement
systems be modified to best suit the needs of these various types of
organizations?

As we approach and engage with the subject of this research more substantively, we
attempt to develop a sense of the above described landscape. Being able to answer these
questions would help us understand the overall environment in which the performance
measurement function is put to work within R&D and highlight the differences between
R&D and other types of business organizations. This would create the context and
perspective in which a more focused study of the Balanced Scorecard in R&D could be
undertaken. In line with the above objectives, we approach these questions in an
exploratory rather that explanatory spirit without any prior hypotheses to falsify.
At the narrower and more pragmatic level, the proposed research project aims to assess the
appropriateness of Balanced Scorecard‐type multi‐attribute performance measurement
systems (MAPMS) in R&D. We are specifically interested in making generalizable
conclusions and recommendations that might lead to the modification and/or
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implementation of the Balanced Scorecard methodology to suit the unique requirements of
the R&D organizations. This task would entail testing for the key (structural features and)
assumptions that make the Balanced Scorecard an effective strategy‐performance‐
incentives. We are seeking to answer a series of questions relating to the prevalence, nature,
and effectiveness of Balanced Scorecard‐type strategy‐performance‐incentives architectures
in R&D. These include:
•

HS.1—Prevalence of the Balanced Scorecard— That Balanced Scorecard‐type strategy‐
performance‐incentives architectures are not as popular in our population of interest as
they are in other commercial and non‐commercial settings is a well‐known fact (Kaplan
and Norton, 2002; Fusfeld, 2003.) The R&D management and measurement literature
mentions the Balanced Scorecard only indirectly (e.g. Kerssens‐van Drongelen et al.,
1999; Bremser and Barsky, 2004.) Formal studies of the actual implementation of
Balanced Scorecard in R&D are few and far between (e.g. Loch and Tapper, 2003.) In
the absence of any statistical evidence to support the contrary, one would hypothesize
that Balanced Scorecard‐type frameworks are not as prevalent in R&D as some other
similar approaches (e.g. TQM, Peer Review, Six Sigma) are.
Performance multi‐dimensionality, however, is a well‐established construct in the
R&D community (e.g. Brown and Sevenson, 1988; Packer, 1975.) Similarly, given the
popularity of Balanced Scorecards in the corporate sector and innate appreciation of
performance multi‐dimensionality in the public sector, it is likely that among those
R&D that do adopt a Balanced Scorecard, corporate R&D labs are more likely to adopt
a Balanced Scorecard approach while public‐sector labs are more likely to adopt more
generic multi‐attribute performance frameworks. Academic labs would tend to trail
these two sectors, as they have usually done with management fads in the past
(Birnbuam, 2000). This leads us to the first set of hypotheses of our research:
Hypotheses Set # 1:
o HS.1.1—The use of Balanced Scorecard‐type approaches is not prevalent
among R&D organizations.
o HS.1.2—To the extent that Balanced Scorecard‐type approaches are found
employed in R&D settings, they are more likely to be used in corporate R&D
settings than in public sector with the academia lagging behind the two.
o HS.1.3—Multi‐dimensionality of performance is deeply rooted in
measurement philosophies of R&D organizations.
o HS.1.4—Multi‐attribute performance measurement systems are more likely to
be found in public sector than in private‐sector labs with academic labs
lagging behind the two.
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Alongside the above hypotheses, we are also interested in developing a sense of how
(and in what ways and why) are those organizations that do implement a Balanced
Scorecard different from those that do not. For example: do R&D organizations
implicitly “balance” across performance dimensions even though they may not
explicitly do so?
•

HS.2—Balance, Accessibility, Participation, and Transparency in Strategy‐Making—
One of the most distinct qualities of the Balanced Scorecard is the centrality of strategy
in determining the performance measurement system (Kaplan and Norton, 2001.) It
emphasizes a differentiated view of strategy best epitomized by Porter’s (1996)
assertion that “strategy is about making choices” and Treacy and Wiersema’s (1995)
three mutually exclusive customer value propositions. The literature on traditional
Balanced Scorecards encourages the organizations to pick and choose a strategic
posture instead of trying to be something for everyone (Kaplan and Norton, 2001.)
Despite its importance, however, none of the literature on Balanced Scorecard (e.g.
Kerssens‐van Drongelen et al., 1999; Loch and Tapper, 2003; and Bremser and Barsky,
2004) explicitly talks about this differentiated view of strategy. We develop and test an
adaptation of Kaplan and Norton’s generic strategies to assess whether R&D
organizations take a differentiated view of strategy.
While strategy itself is important, so is the strategy‐making process. The Balanced
Scorecard requires a process that is accessible, participative, and transparent, and that
explicitly recognizes multi‐dimensionality of organizational performance. This is done
through explicit utilization of cause‐and‐effect performance models and strategy maps
that operationalize the organizational strategy down to the level of individual
employees (Kaplan and Norton, 2004.) Others have also emphasized the importance of
the strategy‐making processes and asserted that organizations with highly capable
(multi‐modal) strategy‐making processes outperform those that have single‐mode or
less capable ones (Hart and Banbury, 1994). Wagner (1994) finds that participation [in
strategy‐making] can have a statistically significant difference on individuals’
performance and satisfaction. Segev (1987) has emphasized the need for matching
strategy‐types with strategy‐making process with the implication that a Balanced
Scorecard‐type approach to strategy‐making must be accompanied by the appropriate
process to exploit its full potential. This gives rise to a set of hypotheses:

Hypotheses Set #2:
o HS.2.1—R&D organizations, in general, and those implementing a Balanced
Scorecard, in particular, take a differentiated view of organizational strategy.
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o HS.2.2— R&D organizations implementing Balanced Scorecards, in
particular, and multi‐attribute performance measurement systems, in general,
that implement an accessible, transparent, and participative strategy‐making
process report higher satisfaction and realize greater improvements in
performance.
o HS.2.3—R&D organizations implementing Balanced Scorecards, in particular,
and multi‐attribute performance measurement systems, in general,
incorporate the notion of performance multi‐dimensionality in their strategy‐
making processes
o HS.2.4— Transparent and participative strategy‐making processes in R&D
organizations implementing Balanced Scorecards, in particular, and multi‐
attribute performance measurement systems, in general, provide
opportunities for strategic (“double loop”) learning for stakeholders.
•

HS.3—“Balance” among Performance Dimensions in the Balanced Scorecard—As
discussed earlier, the acknowledgement of performance multi‐dimensionality and the
desire to achieve balance across these dimensions is the central tenet of the Balanced
Scorecard (Kaplan and Norton, 1996.) This is also a recurring theme in the R&D
management literature (e.g. Brown and Sevenson, 1988; Gretchen and Malone, 2002.)
Kaplan and Norton (2001) and others, however, aspire for a balance of a particular kind
i.e., one that explicitly acknowledges the existence of an underlying cause‐and‐effect
model and uses it to communicate and drive performance itself. This also allows
organizations to bring “laser‐like” focus on the strategy and forces them to “measure
the strategy”. In the absence of any evidence to the contrary, we would assume that
R&D organizations are not dissimilar to their corporate counterparts in this respect.
This leads us a to a third set of hypotheses for this research:
Hypotheses Set #3:
o HS.3.1—R&D organizations implement performance measurement
architectures that acknowledge performance multi‐dimensionality and are
balanced across various performance dimensions?
o HS.3.2— R&D organizations implementing Balanced Scorecards, in
particular, and multi‐attribute performance measurement systems, in general,
implement performance measurement systems that use explicit cause‐and‐
effect performance models to “measure the strategy.”
o HS.3.3— R&D organizations implementing Balanced Scorecards, in
particular, and multi‐attribute performance measurement systems, in general,
that incorporate the qualities described in HS.3.1 and HS.3.2 report higher
satisfaction and realize greater performance improvements
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•

HS.4—Use of Incentives to Align Individual and Organizational Performance— While
the founders of the Balanced Scorecard movement do not provide explicit instructions
to link incentives with the strategy‐performance architecture, they do anticipate this to
be a major challenge for the future development of the idea (Kaplan and Norton, 2002.)
Others have also discussed the importance of rewards in implementing organizational
strategy, especially, for top‐management executives (e.g. Stonich, 1981.) More
traditionally, though, top‐managers constituted the only level of organizational
hierarchy that enjoyed strategy transparency and visibility. The Balanced Scorecard
provides an opportunity to make strategy visible to each and every employee within
the organization through participation in, and operationalization of, organizational
strategy.
There is considerable literature on incentives in R&D organizations (e.g. Pelz and
Andrews, 1966; Kim and Oh, 2002.) Others have indirectly implied the importance of
financial incentive for performance through returns to skill and performance (e.g. Gibbs,
2001; Diamond, 1986.) Despite these contributions, however, the debate is more or less
divided between the proponents of intrinsic and extrinsic factors of motivation with the
former preferring professional over monetary incentives rather than the other way
round. We are interested in assessing whether R&D organizations believe in the ability
of incentives to influence performance (i.e. do they think “incentives matter”?) and the
mix of incentives employed at various types of R&D organizations. The following
hypotheses motivated our investigation of the incentives issue in the context of
Balanced Scorecard.
Hypotheses Set #4:
o HS.4.1— R&D organizations implementing Balanced Scorecards, in
particular, and multi‐attribute performance measurement systems, in general,
believe in the ability of incentives to influence individual performance (i.e.
“they do think that incentives matter?”.)
o HS.4.2— Of the R&D organizations implementing Balanced Scorecards, in
particular, and multi‐attribute performance measurement systems, in general,
receptiveness and prevalence to incentives is highest among private‐sector
labs and lowest among academia with public labs falling in between these
two extremes.
o HS.4.3— Of the R&D organizations implementing Balanced Scorecards, in
particular, and multi‐attribute performance measurement systems, in general,
higher number of incentives (“incentives menu”) would affect performance
positively, incentives intensity would have a inverted “U” curve relationship
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with performance, and the effect on performance would increase as we move
from financial to professional incentives.
•

HS.5—Quality of Alignment between Strategy, Performance and Incentives Systems—
The quality of alignment between strategy, performance, and incentives systems and
the larger organizational strategic management system is one of the central structural
features of the Balanced Scorecard. Multiple sources of strategic guidance and
conflicting and confusing messages from various components of organizational
management systems can easily nullify the benefits of individual mechanisms that are
well‐designed and optimal individually but do not align well with the rest of the
strategic management system. Also, organizations that selectively adopt certain
components of an overall strategy‐performance‐incentives system for implementation
may not fully exploit the benefits of such an implementation (Hackman and Wageman,
1995.) The following hypotheses allow us to explore the effect of the quality of
alignment between strategy‐performance‐incentives system with the perceived or
realized benefits from the same:
Hypotheses Set #5:
o HS.5.1— Of the R&D organizations implementing Balanced Scorecards, in
particular, and multi‐attribute performance measurement systems, in general,
those with better‐aligned strategy‐performance‐incentives systems report
greater satisfaction and realize higher performance improvements.
o HS.5.2—Of the R&D organizations implementing the Balanced Scorecards, in
particular, and multi‐attribute performance measurement systems, in general,
those that selectively adopt certain components of the overall strategy‐
performance‐incentives frameworks report lesser satisfaction and realize
fewer performance improvements than those that do not do so.

This is an ambitious analytical agenda and being able to convincingly answer all of these
questions is a tall order. Real life organizations are much messier than one would rather
have them. While, several of the questions that we have identified above may be answered
directly, others may only be addressed in an indirect way. For example, for some of these
questions, one may be able to gather good enough data to isolate the phenomenon of
interest while for others one may need to conjecture about possibilities or simply
acknowledge lack of analytical capability.

We must develop an analytical approach that captures the various elements of this
ambitious analytical agenda, thus allowing us the possibility of studying the phenomenon
of interest in its multifarious and intricate details. Next, we outline such an approach.
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4.2—THE RESEARCH METHODOLOGY
Given the highly contextual and multifarious nature of the research problem and the broad
array of questions, namely, exploratory, descriptive, and explanatory, that interested us61
we adopted a multi‐pronged methodological approach. Using multiple analytic approaches
was a natural choice given the strengths and weaknesses of the various approaches that
could be deployed. For example, while a mail survey could bring generalizability to our
results by allowing us to conduct statistical analysis on the constructs of interest, it had the
obvious problems of survey response rates, limited ability to capture contextual details, and
inability to convey difficult concepts in limited survey space and time. Case study analysis,
on the other hand, scored better than the mail survey in its ability to incorporate rich
contextual details in the analysis but was more costly conduct and analyze. Factors
extraneous to the research problem per se (e.g. budgetary constraints, time constraints, and
feasibility) also dictated the final choice of the analytic approach.
We used a multi‐tiered research methodology whose various components, not necessarily
in a sequential order, are presented below (please see Figure 4.1 for a graphical snapshot of
the methodology):
4.2.1—The Literature Review(s)

The first part of the multi‐pronged research methodology consisted of an in‐depth
literature review. Given the nature of the problem in question, this part of the
methodology drew upon literature from a number of different topical areas, namely,
the theory and practice of R&D and innovation management, organizational behavior
and incentives design, performance management and measurement systems, quality
assessment, and the measurement science in general. Lessons were also drawn from
the practice of performance assessment methodologies at a selected group of existing
R&D and other organizations (e.g. health, education, and governance.) The literature
review was carried out as a set of four inter‐related activities, namely, a preliminary
literature review, a detailed literature review, an on‐going literature review, and a
reflective literature review. The following tasks were achieved as a result of the
literature reviews at various stages of research:

61

i.e. the how‐many or the prevalence (e.g. “how many R&D organizations implement a Balanced
Scorecard”), the how or the nature (e.g. “how do the Balanced Scorecards in R&D differ from those
in the business organizations”), and the why or the effectiveness (e.g. “Do R&D organizations
implementing the Balanced Scorecard perform better than those that do not? And why? etc.)
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•

The preliminary literature review (LitR1) was conducted before the start of the
project. It helped develop the basic understanding of the organizational issues
confronting R&D labs and understand the prior art in the area of R&D performance
measurement and management thus putting the problem in a broader context. Using
the basic insights gained during LitR1, we were able to formulate the policy and
research questions for the proposed research.

•

The detailed literature review (LitR2) began right after the first draft of research
questions was developed. During the LitR2 phase, we developed a detailed picture
of performance measurement in R&D. This entailed addressing questions like the
definition of “success” used over time, the performance dimensions valued by
practitioners and academics, various methodologies used over time, and shifting
consensus in the literature over time.

We also developed an appreciation of various R&D measurement approaches
and paradigms (e.g. MBO, TQM, DFSS, and the Balanced Scorecard) that have
been used in R&D labs over time with a view towards identifying their qualities,
benefits, and limitations. We also developed an in‐depth understanding of the
Balanced Scorecard as theorized and practiced its founders as well as their
followers and critics. This resulted in the formulation of the generic analytic
framework that was used during later analytic phases. The detailed literature
review contributed significantly to refinement of the research and policy
questions, the development of the survey instrument and the case study
protocol, and the theoretical hypotheses for the research.


The on‐going literature review (LitR3) helped inform important aspects of other
methodological approaches and other problems as and when they arose during
the implementation of the methodology. As we implemented our proposed
methodology, we had to constantly refer back to the literature for guidance and
advice. On‐going literature review also helped us keep abreast of the changing
state‐of‐the‐art in the area of R&D performance measurement and incorporate
newer findings in our analysis.
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•

Finally, a reflective literature review (LitR4) started after the culmination of the fieldwork
and survey administration. It helped place our findings in the broader context of the R&D
management and performance measurement literatures. We also used this opportunity to
double‐check and cross‐check the findings of our own research against other research in the
field and draw conclusions about the reasons for the same.

This multi‐stage literature review process, with each stage having its own objectives and approach
towards looking at the literature, provided us with opportunities to continually enrich the
implementation of the research effort in line with developments in the literature. The reflective
literature review, in the tradition of Kerssens‐van Drongelen (2001,) facilitated theory building and
allowed us to connect the findings with the broader literature.
4.2.2—A Mail Survey of R&D Organizations
The second phase of the research methodology comprised a mail survey of major R&D performers
in the United States. The survey addressed issues like prevalence of various types of R&D
performance assessment schemes, their uses and expectations, their effect on performance itself as
well as the their relationship to strategy formulation and incentives in these organizations. It also
checked for the use of various components of the traditional Balanced Scorecard in our population
of interest.
4.2.2.1—The Rationale for the Mail Survey
Studying R&D organizations and scientists through survey methods has been one of the more
difficult of the tasks confronted by those working in the realm of organizational studies (Pelz and
Andrews, 1976.) The difficulty of getting senior R&D scientists and research managers to spare the
time necessary to answer a survey of any meaningful size and scope is formidable. Low response
rates and inability to cover a sample frame that is representative enough can lead to serious
methodological challenges and issues. During the detailed survey of the literature, we encountered
only a few studies of R&D organizations that had response rates upwards of 50% for individually
administered surveys‐‐a standard considered somewhat respectable in organizational studies
(Aimen‐Smith and Markham, 2005). Hence researchers have made an effort to use captive
audiences to validate their hypotheses (e.g. Tipping et al., 1995; Wang et al., 1999.) Majority of the
work in this area comprises practitioner interviews and case study research (e.g. Werner and
Souder, 1997; Hurley, 1997.) There are some exceptions. Figure 4.2 presents a snapshot of some of
these studies with response rates and key features of the survey methodology used.
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FIGURE 4.2: EXAMPLES OF SURVEY RESEARCH IN THE POPULATION OF INTEREST
Study Name/Authors
Sample Frame
UNIT OF ANALYSIS: R&D ORGANIZATION

Response Rate

Survey Techniques
(i) Two mailings, 1
Telephone Reminder
(ii) Telephone survey

National Comparative R&D
Project (1984‐99)
(Crow & Bozeman, 1998)

(i) 825 Energy Sector Labs
(ii) 1012 R&D Labs in U.S.

(i) 30%
(ii) 72%

R&D Measurement Study
(Jamsen et al., 2001)

340 R&D Managers of
Finnish Industrial Cos.

24.12%

Single iteration of a mail
survey

PM Systematic Design App.,
I.C.K van‐Drongelen (2000)

240 R&D Managers of Dutch
Cos.

21%

Mail survey

Pharma/Biomed CSFs Study
Omta (1995)

76 Biomed Research Units
20 Pharmaceutical Cos.

53%
70%

Prior approval of Entities’
Participation was gained

IRI’s Biennial R&D Trends
IRI (2002)

227 Paying IRI Members

34%62

Mail Survey

Not Reported

Convenience Sample
Self‐administered paper
surveys

UNIT OF ANALYSIS: INDIVIDUAL SCIENTIST/ENGINEER
Social Factors in Research
Performance (1967‐76)
Pelz & Andrews (1976)

1311 scientists and engineers
in 5 locations

Effects of Rewards Types
Chen et. al. (1999)

1169 R&D Professionals
across 30 Companies

Not Reported

Surveys distributed to Lab
Directors

Size & Productivity Study
Yeaple (1992)

152 R&D professionals in 5
companies

57%

Mail survey, $1 Token
Inducement

Phd Trajectories Study
Mangematin (1999)

869 New PhDs from a French
Institute

45%

Single iteration of a mail
survey

Phd Trajectories Study
Coredero et al.,(1994)

Employees of 24 Cos.
3163 returned surveys

55% (28‐87%)

Single iteration of a mail
survey

Clearly the response rates of organization‐level studies are much lower than what would be
necessary to generalize to the larger population. Despite concerns for response rate and sampling
bias etc., we decided to adopt the survey approach as one of the components of our research
methodology for several reasons:
First, the mail survey would provide us with a sense of the universe—and to introduce us to the
diversity within our target population. It could give us additional data points to look at and
provide us with the ability to discover things, albeit with some degree of inaccuracy, that we
would not have been able to do without a mail survey. For example, issues like the prevalence of
Balanced‐Scorecard‐type measurement systems or the use of strategy as a differentiating tool

62

Corresponding response rates were 48% in 2001, and 38% in 2000.
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within R&D organizations could not be addressed, in a convincing manner, without actually
surveying the landscape. Thus, a mail survey—irrespective of its biases—would be of considerable
value in answering questions of the type described above.
Second, a mail survey would be valuable as a means to support or challenge the findings of other
analytic approaches i.e. case studies or practitioner interviews. For example, if an overwhelming
finding in the survey would support a common conclusion across several of our case studies, we
might feel more comfortable making both a statistical and a theoretical generalization. On the
contrary, if a regularity across our case studies failed to show up across organizations represented
in our mail survey, we would be forced to be more humble and cautious about making a
generalization63.
Third, the mail survey could possibly provide us with an ability to make some correlational and
causal inferences about a series of dependent (e.g. organizational performance) and independent
(e.g. structure, strategy, performance measurement systems, incentives systems etc.) variables.
These questions are highly relevant to the purpose of our analysis and the ability to answer them
depends on a host of factors including, but not limited to, the response rates and sample sizes,
potential biases, validity, and generalizability of various constructs etc.
Finally, the mail survey could allow us to prospect and pre‐screen organizations that could
potentially become subjects of detailed case studies. Keeping in view the above purpose, the
survey instrument specifically asked the respondents if they would like to contribute to the study
in a more substantive way by agreeing to a practitioner interview or become a subject of a full‐
fledged case study. About a quarter of our respondents agreed to one of the two possibilities thus
enriching the sample frame from which we ultimately chose our case studies and allowing us the
possibility to pre‐screen and qualify the six organizations we chose to do detailed case studies on.
For all of the above reasons, we included a mail survey as one of the several methodological
approaches for the proposed study. The following subsections describe the technical details of the
survey design and instrument.

63

This analytic scheme is particularly potent for extreme results/occurrences than it is for findings at the
margin. For example, if we did not find even a single example of an R&D organization implementing a
Balanced Scorecard among our six cases, we would be tempted to conclude that the Balanced Scorecard‐
type approaches are not R&D organizations. Here, the survey findings, if they do not conform to that
conclusion, might help rectify a misperception.
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4.2.2.2—The Population and Sample Frame
In keeping with the objectives of the mail survey, we developed a sample that, although non‐
representative from a technical standpoint, did provide a good coverage of the population of
interest, namely, private sector labs, university research centers and labs, and public sector labs.
There are more than 14,000 R&D Labs in the United States, ranging from small job shops and one‐
man operations to large multi‐billion dollar federal labs (Crow & Bozeman, 1998.) While this is a
truly diverse group in terms of type of work performed, organizational structure, mission, funding
mechanisms etc., not more than 1000‐1500 of these are significant in any measure of research
inputs, outputs or outcomes. Our sample frame, therefore, comprised significantly large
performers of R&D in public and private sectors and the academia. We used several data sources
to identify such organizations, namely:
a) 220+ Members of Industrial Research Institute (IRI) that comprises the largest organized
body of performers of industrial research in the US;
b) 250+ Research Extensive and Intensive Universities64 in the US that comprises the largest
and most significant research universities in the US;
c) 400+ Members of the Federal Laboratories Consortium that comprise a significant number
of research performing organizations in the public sector in the US;
d) Fortune 1000 companies operating in technology and research intensive areas;
e) Fortune’s 100 list of Fastest Growing Companies operating in the high‐tech. areas;
f) 100+ companies cited by the Technology Review Magazine that comprises largest R&D
performers (TR100 list);
g) Search results produced under the SIC categories “873xx” (Research and Development)
using the Pro‐USA Database of US Businesses; and
h) Search results produced by using the phrase “corporate lab” or “R&D lab” in Corporate
Affiliations Database.
These sources combined produced about 1082 unique organizations that constituted the sample
frame for the survey. The cover letter accompanying the survey instrument was addressed to
“Chief Scientific, Technology or Research Officer” for the corporate labs, “Research Director” for
the public sector labs, and “Provost or Vice President of Research” for the academia. These
respondents were also encouraged to circulate the survey to other Research Directors or Managers
within their organization or sister‐organizations—thus encouraging multiple entries from the same
organization. The mailing addresses for these organizations were collected from various sources,
namely, business databases (e.g. Lexus Nexus, Pro USA etc.) for the corporate labs, Federal
Laboratory Consortium’s Members Directory for the public sector labs, and Carnegie Classification
Lists and websites for the Universities.

64

Research Intensive and Extensive Universities are defined by Carnegie Classification of Educational
Institutions. Please see www.carnegiefoundation.org/Classification/ for details.
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4.2.2.3—Survey Instrument Development and Administration
The development of the survey instrument began with an in‐depth review of the relevant
literature. We looked at other surveys conducted in the areas of R&D management and
measurement to try to identify possible similarities and overlaps (e.g. Crow & Bozeman, 1998;
I.C.K. van‐Drongelen, 2001.) The final instrument was tested on an expert/representative of each of
the diverse audiences (i.e. corporate R&D, public sector R&D, and Defense R&D communities) and
the wording for some questions were altered and redundancies removed to improve the
readability, consistency, structure, and content of the survey instrument.
The final survey instrument had six (6) distinct parts containing 29 questions (please see appendix
B for the survey instrument). Figure 4.3 presents a graphical breakdown of the survey instrument.

FIGURE 4.3: R&D PERFORMANCE & INCENTIVES SURVEY INSTRUMENT
Section / Title
#0: Organizational and Personal
Contact Information
#1: Corporate Structure and
Performance Information
#2: R&D Lab/Group/Team Structure
and Performance Information
#3: R&D or Technology Strategy
#4: Performance Measurement
Philosophy
#5: Current Performance
Measurement Systems/Approaches
#6: Performance Measurement
Systems –Incentives Linkage

# of Qs.
N.A.
5
9
3
2
4
6

Types of Questions
Names, Position, Case study
participation etc.
Ownership structure, employees,
profits, expenditures, funding etc.
Organization, expenditures,
qualifications, performance etc.
Strategic posture, performance
dimensions, degree of emphasis
Potential and actual uses of
performance information
Assessment frameworks, duration,
impact, metrics
Compensation rules, individual and
facility incentives etc.

Answer Format
Blanks
Multiple choice, Blanks
Multiple Choice, Blanks
Multiple Choice, Multi-choice
Multiple Choice
Multiple Choice, Multi-choice
Multiple Choice, Open-ended

Two versions (a longer, and a shorter) of the survey were developed and two mailings were
conducted. The first mailing was carried out during June of 2003. As the response from the first
mailing tapered off, a second mailing followed around mid‐July. Each potential respondent was
mailed a copy of the survey containing seven (7) pages of questions, a detachable page of
instructions, and a page‐long data dictionary containing explanations of terms used in the survey.
An email alias was established to respond to any queries that the respondents might have while
answering the questionnaire. The names of the principal investigator, the study director, and three
study advisors were clearly indicated on the cover letter along with the telephone numbers, fax
numbers, and email addresses of the principal investigator.
The respondents were encouraged to use any transmission means they deemed convenient for
returning the questionnaire, including fax and surface mail. However, a postage‐paid envelope
was included in the packet to indicate the preferred method. The respondents were offered an
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advance copy of the study results as an incentive to participate in the survey. Participation was
completely voluntary and anonymous. Respondents were, however, required to disclose their
identity if they volunteered to become a subject of a case study or practitioner interview. Prior to
the mailings, the survey instrument and the accompanying cover letter went through a review by
the Human Subjects Protection Committee (HSPC) at RAND.
4.2.3—R&D Practitioner/Manager Interviews
The third component of the overall research strategy comprised interviews with practitioners of
R&D measurement and management (e.g. Vice Presidents or Chief Scientific, Technology or
Research Officers or Directors of Research of R&D performing companies, Directors of Research of
Public Labs, Vice Presidents of Research at major research universities, research managers and
senior scientists) as well as experts on the subject (e.g. academics and consultants interested in
research management and measurement.) We used following methods to identify R&D
practitioners and experts:
•

•

Convenience sample: We asked known experts in the area to identify others active in the
field, attended conferences to make contacts with practitioners, and gleaned through past
publications in professional journals to identify potential targets for interviews and
contacted them through an email or telephone.
Opt‐in to the Study: Several of the survey respondents also opted to participate in a
detailed interview. We also used a pre‐screening interview for the case study process to
solicit expert and practitioner views on the subject of interest.

Each interview comprised 45‐60 mins. and focused on six key areas, namely, general views about
performance measurement and its uses, nature of the strategy formulation process, specific notions
of performance measurement being used at the interviewees’ organization, use of incentives to
align individual motives with organizational goals, problems faced during implementation of new
performance measurement systems and ways to get around those problems, and interviewees’
perceptions of the appropriateness of the balanced scorecard in R&D.

The expert‐practitioners’ interviews could contribute to the research in several ways, namely,
they could provide rich contextual details of the problem not possible in a mail survey, the
ability to probe deeper into qualitative issues that became important during the course of the
study. an opportunity to seek clarifications and explanations of unexplained findings to refine
our own ideas and hypotheses about the subject matter, and developing a rough sense of the
extent to which our survey respondents or case study subjects were representative of the
larger population.
4.2.4—Detailed Case Studies of R&D Organizations
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The case study analysis was the mainstay of our proposed research design. Case studies stood out
as preferred research methodology for several reasons, many of which are highlighted in Yin
(1987, 1993), for example:
a) Our research questions were aimed at exploring the “hows” and “whys” of a real world
complex phenomena;
b) It was difficult to isolate the phenomenon of interest (i.e. performance and incentives in
R&D organizations) from its context (i.e. type of organization, nature of R&D work, size,
culture, objectives and institutional form etc.)
c) Due to the contextual complexity, the variables of interest were much more numerous than
the data points that can be feasibly collected thus making regression‐like methodologies
difficult‐to‐implement; and
d) It was both possible and necessary to use multiple sources of data (e.g. documents, artifacts,
interviews, and observations.) and bring them to bear on the research.
The case study process started with a theory building exercise that identified a set of descriptive,
exploratory, or explanatory constructs and hypotheses for the overall case study analysis. The
study adopted a multiple case design to allow us to learn from and across several organizations.
This was important primarily because we thought that the main subject of this investigation,
namely, a Balanced Scorecard‐type multi‐attribute performance measurement system, may not
exist in an ideal form in any one R&D organization that we knew of but components of such
frameworks do exist in a number of organizations.
A multiple case study design could allow us to piece together fragmented evidence from a number
of performance measurement systems found in practice and make a meaningful judgment about
the appropriateness of putting together a more complete system. Performance measurement
system within an individual organization was the main unit of analysis and the focus of our
investigation. However, we believed that a performance measurement system cannot be isolated
from its overall context (i.e. social and behavioral factors, for example, environment, motivations,
competitive landscape,) on the one hand, but more importantly strategy and incentives systems,
on the other. This conjecture was further strengthened by the central importance strategy occupies
in the Balanced Scorecard literature (Kaplan and Norton, 2001.)Therefore, the study, while
focusing on the performance measurement systems, also investigated its linkage upstream (with
strategy) and downstream (with incentives) as well as with the overall organizational context.
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4.2.4.1—The Study Questions for Case Study Analysis

FIGURE 4.4 (A): STUDY QUESTIONS—INDIVIDUAL VS. CROSS CASE ANALYSIS
Individual Case Studies

Cross Case Analysis

How do organizational R&D leaders think about
performance and incentives in R&D?

How do R&D leaders and managers, in general,
think about strategy‐performance‐incentives?

How well‐developed, rigorous, participatory, and
“balanced” is the strategy‐formulation process at the
organization?

Do organizations implementing “balanced” and
participative strategy‐planning systems tend to
perform better than those that do not?

Does the performance measurement system reflect
balance across performance dimensions? Does it
follow from strategy?

Do organizations that use performance
measurement systems that are “balanced” and
aligned with strategy do better?

What type of incentive systems exist, and how do they
align individual motivations with organizational
goals?

Do organizations that clearly link performance with
incentives/rewards tend to do better than those that
do not?

Do strategy‐performance‐incentives systems improve
organizational performance?

In what ways do institutional environments (e.g.
type of research, organization) affect strategy‐
performance‐incentives systems?

FIGURE 4.4 (B): DATA COLLECTION REQUIREMENTS & INTERVIEW SCHEDULE
Section of the Case Study

Suggested Interview Contact(S)

Corporate (or Lab’s) Technology/R&D Strategy
(deals with organizational strategy) – 1 hour

VP of Technology, Chief Scientist/Engineer OR
Director of R&D

R&D Performance Measurement System
(deals with dimensions, system design, metrics) —1 hr.

Mid. Mgmt.‐level individual dealing with
performance measurement system in R&D

Performance‐Incentives Linkage
(deals with incentives‐rewards & performance)—1 hr.

Mid Mgmt.‐level individual (in HR perhaps)
dealing with incentive design and compensation
system issues

R&D Environment, Motivation & Incentive Effect
(deals with assessing S&E motivation factors)—1 hr.

Mid level Bench Scientist(s) or Engineer(s) working for
a few years preferably during the introduction of PMS

General Info. & Coordination
Appox. 4 hrs. over the case study duration (~0.5‐1 mo.)

A junior level individual who might be able to help
locate information, and answer relevant questions.

The case study evidence could be utilized at two levels. The first of these levels is that of an
individual organization. Every organization that we studied was unique—not only it terms of its
goals, organization, and management style but also in the strategy‐performance‐incentives systems
it utilized and how it utilized them. At the level of an individual case, we sought to answer
questions relating to the strategy‐formulation, performance measurement, and incentives systems
within each of the organization studied. The key contribution of this case‐level analysis could be to
allow us to study these constructs of interest within the highly individualized and unique
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circumstances of that particular organization. The second of these levels of analysis is the cross
case comparison where we tried to identify the similarities and differences across several
organizations and draw generalized conclusions about the constructs of interest. Figure 4.4(A)
presents a summary of questions we sought to address at each of these levels.
In accordance with the questions identified above, each case study focused on five key areas:
a)
b)
c)
d)
e)

General perceptions of performance measurement in R&D
The strategy‐formulation process within the organization
R&D performance measurement at the organization
Incentives alignment within the R&D organization
Implementation dynamics and issues

To cover these five focus areas, we sought several telephone or in‐person interviews within each
case study organization. These are summarized in Figure 4.4 (B).
4.2.4.2—The Study Design and Plan for Analysis
In addition to developing a broad understanding of the constructs identified in the questions
(Figure 4.4‐A), the central concern of our investigation was the Balanced Scorecard‐type multi‐
attribute performance measurement systems. We started our research with the basic premise that
while the Balanced Scorecard itself has been applied with some degree of success to business
world—its application has been fairly limited in the R&D environment65. This presented a
challenge for us in designing a study that could provide us an opportunity to make conclusions
and recommendations about a phenomenon that has not yet taken roots among our population of
interest.
As the study progressed, however, we discovered that we were not in a totally uncharted territory.
We learnt that a number of R&D organizations have —for quite a long time now—experimented
with the notions of multi‐attribute performance and scorecards—separately, if not as a part of an
integrated performance measurement system, like the Balanced Scorecard. Many, in fact, most of
the R&D organizations that we came across have used performance measurement systems that are
definitely somewhere between the two extremes (i.e. uni‐attribute and multi‐attribute.) We also
found several examples of Balanced Scorecard‐type performance measurement systems in place
and decided to exploit this variation to draw some conclusions.
The Figure 4.5 presents the case study design in a graphical manner. The key strength of the
proposed design was its ability to use existing knowledge denoted by information set‐A (i.e.
,Balanced Scorecard case studies in general business contexts) in conjunction with evidence gained
65

Telephone interview with Alan Fusfeld (Sept, 2003) and conversation with Drs. Robert Kaplan and David
Norton (December 2002).
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from case study analysis of R&D organizations that used multi‐attribute performance
measurement systems (denoted by information set‐B and D) and otherwise (denoted by
information‐set‐C and E) under different organizational contexts (e.g. public and private sector
organizations) to systematically compare the similarities and differences between these groups of
organizations.

B. Pilot Case # 1
(Public Lab with
MAPMS)
A. Pre-Case Study
Information-Set
Balanced Scorecard
Case Studies of nonR&D Private Firms
(Documented)

(Private & Public
Labs with MAPMS)
LearnCompare
-Learn

LearnCompare
-Learn

C. Pilot Cases # 2
(Private Lab without
MAPMS)

COMPARISONS

D. Case Studies #
3,4
F. Post-Case Study
Information-Set
Analysis & Write-up

E. Case Studies #
5,6
(Public & Private
Labs w/o MAPMS)

KEY ANALYTICAL OBJECTIVES ACHIEVED

A‐B

Sheds light on differences between MAPMS in business vs. R&D

A‐C

Sheds light on why R&D might be different from normal business firms?

C‐B

Sheds light on how R&D firms using MAPMS are different from those that don’t?

B‐D

Builds upon findings of the pilot in B. (achieves literal replication)

C‐E

Builds upon findings of the pilot in C. (achieves theoretical replication)

D‐E

Builds upon findings of C‐B

D‐E‐F

Tests hypothesis at the cross case level.

FIGURE 4.5: THE PROPOSED CASE STUDY DESIGN & ANALYTIC PLAN
The analytic plan was grounded in the principles of literal and theoretical replication within and
between cases. The concepts of literal and theoretical replication—drawn from the work of Robert
Yin (Yin, 1987, 1993)—hinge on the idea of validation of the underlying theory through a

- 111 -

Athar Osama—Strategy‐Performance‐Incentives in R&D

FIGURE 4.6—THEORETICAL MODEL/PRIORS FOR CASE STUDY ANALYSIS
RESEARCH ISSUES

HYPOTHESES & THEORETICAL PRIORS66

Acceptability and
Prevalence of
Balanced Scorecard

HS1.1: Balanced Scorecard (BSC) not prevalent among R&D organizations
HS1.2: BSC Use: PrivateÆPublicÆAcademic ↓ (usage goes down);
HS1.3: MAPMS prevalent among R&D organizations
HS1.4: MAPMS Use: PublicÆAcademic ÆPrivate ↓ (usage goes down);

Balance,
Participation,
Accessibility, and
Transparency of
Strategy‐Making

HS.2.1: Organizations using BSC/MAPMS take differential view of strategy
HS2.2: Organizations using BSC/MAPMS with balanced/participative strategy‐making systems report higher
satisfaction and realize greater performance improvements.
HS2.3: Organizations using BSC/MAPMS incorporate performance multi‐dimensionality in strategy‐making
HS2.4: Organizations using transparent‐participative strategy‐making engage in strategic (“double‐loop”) learning

Balanced Scorecard
and Multi‐attribute
Performance in R&D

HS3.1: R&D organizations implement measurement systems that are “balanced” across dimensions of performance
HS3.2: Organizations using BSC/MAPMS use cause‐and‐effect modeling to “measure the strategy”.
HS3.3: Organizations using BSC/MAPMS that incorporate qualities of HS3.1/HS3.2 report higher satisfaction and
realize greater performance improvements.

Use of Incentives to
Align Individual
with organizational
performance

HS4.1: Organizations using BSC/MAPMS believe in ability of incentives to influence individual performance
HS4.2: Prevalence of Incentives: PrivateÆAcademic Æ Public ↓
HS4.3: Perceived or Realized Effect of Incentives: # (“menu”)of Incentives ↑, Intensity of Incentives ↑↓, FinancialÆ
Professional ↑

Alignment in
Strategy‐
Performance‐
Incentives Systems

HS5.1: Organizations using BSC/MAPMS with better‐aligned strategy‐performance‐incentives systems report
higher satisfaction and realize greater performance improvements.
HS5.2: Organizations using BSC/MAPMS that “cherry pick” components of the overall strategy‐performance‐
incentives system for implementation report lower satisfaction and realize lower performance improvements.

The notation for this column is as follows: “PrivateÆPublic ↑” means that as we move from private sector to public sector R&D organizations, the
acceptability and prevalence of performance measurement decreases.
66
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FIGURE 4.7 – KEY METHODOLOGICAL CONCERNS REGARDING CASE STUDY ANALYSIS
TEST OF
QUALITY

CASE STUDY TACTIC67

Using multiple sources of
evidence

Construct
Validity

Establishing a chain of
evidence

Having key informants
review the case study draft
report

Use of pattern matching

Internal
Validity

Use of explanation building

Time-series analysis

External
Validity

Use of replication logic in a
multiple case study
framework
Use of case study protocol

Reliability

67

Developing a case study
database

SPECIFIC APPLICATION (HOW USED?)
Multiple sources of evidence, described above, allowed us to
not only check for inconsistency of definitions in key
constructs but also improve internal validity through
triangulation of evidence and corroboration.
The study carefully documented the entire chain of
evidence, and cross-referenced various methodological
elements and facts to allow replication of findings and
evidence in either direction. This minimized bias and
improved construct validity.
Each draft case study report was shared with key individuals
within the concerned organization to ensure integrity of data
(not necessarily conclusions.)
For each case participant, based on an assessment of
evidence prior to field study, a predicted pattern was defined
and compared to one observed during the field study. A
match in predicted and observed pattern strengthened the
internal validity. Conflict in the above was used to update
theory.
The investigator sought to provide theoretical explanations
in support of various observations made during the research
and ruled out rival explanations (supported by evidence) to
strengthen the internal validity of the study.
We looked for opportunities to use quantitative data on
performance measurement, performance, and incentives in a
time-series fashion, where possible to support a causal
linkage between the constructs of interest.
The study used replication logic (literal and theoretical) to
demonstrate that results are generalization to a theory (not a
population).
A detailed case study protocol was developed to allow
documentation and standardization of procedures that can be
used for replication of study results.
A case study database containing objective evidence was
developed to allow those interested to go beyond the
researcher’s conclusions and reconstruct the objective
evidence on each case from which similar or different
conclusions might be drawn by another researcher.

We heavily draw upon Yin (1984) for the construction of this table.
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theoretical replication within a single (or limited number of) study subject(s) rather than a statistical
replication of results across a large number of subjects, as is done in survey research. Prior to
starting the case study process, we developed an entire set of theoretical priors that we expected to
be present among our case study subjects. Figure 4.6 provides a brief representation of these

theoretical priors. It also highlights the type of research (i.e. exploratory, descriptive, or
explanatory) that was pursued within each of the six areas.
The case study part of the research comprised two parallel analytical streams. At the level of an
individual case, each participating organizations was be analyzed using methods like pattern
matching (i.e. comparing the observed pattern of constructs with a pre‐defined set of pattern
predicted by the theoretical model of how things should look like,) explanation building (i.e.
explaining the possible reasons for observed deviations,) time‐series analysis (i.e. using longitudinal
data on performance to compare pre‐post‐intervention results, when possible,) and analysis of
embedded units (i.e. in the context of the current study, to compare differential implementation of
performance assessment schemes under differing sub‐organizational context but under the same
context of the larger organization). A separate report having a descriptive and an analytic section
was developed for each individual case subject. The cross‐case analysis attempted to consolidate the
evidence found across multiple case studies into a coherent view of performance measurement in
R&D.
Ensuring construct validity, reliability and generalizability of results in the case study approach is a
major challenge. However, one can take adequate precautions to ensure that the case study method
comes up to the expectation of rigorous defendable research (Yin, 1993). The steps taken to improve
construct, internal, and external validity and reliability are highlighted in Figure 4.7 (above).
4.2.4.3—Implementation of Case Study Analysis
A total of six case studies were conducted. Case participants were carefully selected on the basis of a
couple of criteria, one pragmatic and the other methodological. The pragmatic criteria was used as a
first screen to identify organizations that were available and willing to provide a required level of
access and time‐commitment for the purpose of becoming a case study participant. The
methodological criteria was used as a second and final screen to further narrow down the list of
potential case study subjects to only those organizations that fitted, to the extent possible, the
description or profile of subjects needed to implement the analytical strategy (see Figure 4.5.) A
detailed case study protocol was developed to guide the data collection process. Two initial cases—
one each from public and private sector organizations—were conducted as pilots and case study
protocol and other materials were updated as a result of lessons learnt from these two cases. Each
case study comprised a detailed examination of several sources of data which included
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organizational documents, performance information, interviews with key individuals, published
sources, web‐accounts, annual reports, as well as site‐visits, wherever possible.
The case studies were conducted during the August‐October 2003 timeframe. Each case comprised
an engagement of about 7‐10 days—including al least:
•
•
•
•

1‐day—pre‐case study preparation (website, media reports, SEC filings, other material etc.),
1‐2‐days— on‐site (interviews, site visit, data gathering etc.),
1‐day—post‐case study coordination (incomplete data, follow‐up interviews, gaps in
understanding etc.), and
5‐days‐‐‐for write up and analysis.

All cases were be done by a single investigator thus eliminating the need for training of field
workers..
Collectively, these four methodological components allowed us to capitalize upon the strengths and
weaknesses of each of these methodologies and provided us with a fairly detailed and robust
picture of performance measurement in R&D in general, and multi‐attribute performance
measurement systems in particular. We present the key findings of our investigation in the three
chapters that follow. In chapter‐5, we present the findings of the mail survey. In chapter‐6, we
present individual case descriptions that allow us to go deeper into the highly contextual “stories”
of each organization and analyze their strategy‐performance‐incentives systems in somewhat detail.
We also discuss the impact on the actual performance of individuals that these systems might have
had. In chapter‐7, we present a cross‐case analysis, combined with the generalizations from
practitioner‐expert interviews.
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CHAPTER—5

DEVELOPING A SENSE OF THE UNIVERSE: LESSONS FROM A SURVEY OF R&D
PERFORMERS
The mail survey of major public, private, and academic R&D labs in the United States was
conducted between June‐August, 2003 as per procedures described in chapter‐4. Two consecutive
mailings, approximately 5 weeks apart, were done to 1082 organizations. 55 surveys were returned
unattended as a result of the first mailing68, thus effectively reducing our sample frame to 1027
unique addresses. After the two mailings, 89 survey responses were received—87 of which were
deemed fit for analysis. This amounted to an overall response rate of 8.47%. The responses
represented a cross section of various organizational types (e.g. public, private, and university labs.)
The Table 5.1 presents some key statistics on the survey respondents.

TABLE 5.1: STATISTICAL SNAPSHOT OF RESPONDING ORGANIZATIONS
Key Survey Statistics:
Initial Size of Sample Frame
Effective Size of Sample Frame
Total # of Survey Responses Received
Total # of Survey Responses Deemed Unusable
Total # of Usable Survey Responses
Response Rate

1082
1027
89
2
87
8.47%

Breakdown by Organization Type (N=87):
Private Sector:
Public Sector:
Academia:

30 (34.5%)
26 (29.9%)
31 (35.6%)

Breakdown by Type of R&D Work (N=84):
Research Lab (>75% of work in Basic/Applied Research)
Development Lab (<25% of work in Basic/Applied Research)

49 (59%)
35 (41%)

Breakdown by Unit of Analysis or Type of Facility (N=78):
Overall Company:
Corporate R&D Lab:
Divisional/Department Lab:

48 (61.5%)
11 (14.1%)
19 (24.35%)

68

Either because the organization had ceased to exist, or the address was faulty, or the recipient organization
had a policy of not accepting mail that did not address a specific individual by name.
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5.1—ANALYSIS OF NON‐RESPONSE AND NON‐RESPONSE BIAS
Given the nature of our objectives for the survey component of our methodology, non‐response bias
does not constitute a very significant threat to subsequent analysis. We would, however, attempt to
assess the nature and direction of non‐response bias in our sample. Our response rates might have
been affected by a number of factors—not the least important of which may have been the
perception that the survey was specifically designed for private sector R&D organizations. We
received several queries, especially from academic labs, asking us whether the survey was actually
designed for them69. We answered the questions to the best of our ability, attempting to encourage
the broadest possible audience to fill out the questionnaire. Table 5.2 presents some statistics on the
within group response rates.

TABLE 5.2: WITHIN‐GROUP RESPONSE RATES— BY ORGANIZATION TYPE
Total # of Organizations in the Sample Frame by Type of Organization
Private Sector / Corporate:
Public Sector:
Academic/University:

522
263
257

Total # of Responses & Response Rates from Each Organization Type:
Private Sector / Corporate:
Public Sector:
Academic / University:

30 (5.7%)
26 (9.8%)
31 (12.06%)

On the whole, we believe that the differences in within‐group response rates may be heavily
affected by a number of factors including, but not limited to, the differing motivations of those
responding (e.g. public sector respondents might have been encouraged by the fact that the study
was clearly aimed at helping public sector research managers, and university research managers
might have been generally more sympathetic to a research endeavor and hence more likely to
respond,) the workload of and the amount of time at the disposal of the responding individual, and
the quality of contact information that we had rather than the perception of a bias in the design o the
instrument itself. Omta (1995) discusses some of the reasons for non‐response in our relevant study
population and identifies lack of time or lack of interest (because of questionnaire weariness) as the
two most important ones.

69

Certain questions on the survey e.g. profit/revenue, sales from new products etc. might created an
impression that the survey was designed for private sector R&D organizations.
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One can get a rough estimate of the non‐response bias by looking at the differences between early
and late respondents. Late respondents are likely to be more similar in profile to the non‐
respondents (Omta, 1995.) Our survey design allows an opportunity to undertake that kind of an
analysis. Specifically, we can compare the characteristics of early and late respondents by looking at
those that replied before and after the second mailing of the questionnaire. Table 5.3 presents the
characteristics of the early and late respondents in our sample.

TABLE 5.3— OBSERVABLE CHARACTERISTICS OF EARLY & LATE RESPONDERS
Organizational Attribute (Scale/Unit)

Ownership Structure (Private: Public: Academic)
Total R&D Expenditure (Continuous $US)
Average Self‐Described Performance Rating (1‐4)
Breakdown of R&D Expenditure (Central: BU: Ext.)
Breakdown of R&D Exp. (Basic: Applied: Other)
Technical & Managerial Employment (1‐5)
% of PhDs Employed
Salary (Scale 0‐3)
# of Years of PM System in Operation
Perceived Impact of PM System

Entire
Sample
(N=87)

30:26:31
304 M
2.51
29:50:21
30:28:37
3.09
40%
1.74
6.01
3.98

Early
Responders
(N=35)

31:20:48
120M (26M)
2.52
27:55:17
34:28:32
3.03
47**
1.79
5.95
3.75**

Late
Responders
(N=42)

34:28:38
433M (50M)70
2.50
34:37:35
28:29:40
3.14
35
1.70
6.05
4.125

The results indicate certain interesting differences between early and late responders. For example,
early responders tend to be smaller than the late responders in terms of R&D expenditure—a
difference that remained after accounting for outliers in the sample. Median annual R&D
expenditure for early responders was half as much as late responders. Academic labs were over‐
represented and public sector labs were under‐represented among early responders. There was no
difference, on average, in self‐described performance ratings of early responders and late
responders. Early responders were significantly more likely to hire PhDs—a fact probably
attributable to over‐representation of university labs in this group. We did not find a statistically
significant difference among the two categories on salary level or numbers of years the performance
measurement system had been in place. The early respondents, however, tend to have a more
negative perception of the impact of putting this system in place. The finding was significant at 10%
level.

70

Medians in the brackets to guard against outliers. The differences for medians is not statistically significant.
- 118 -

Athar Osama—Strategy‐Performance‐Incentives in R&D

Another way to look at the relative propensities to respond to the questionnaire is to compare the
organizational characteristics of those who replied to the first and the second versions of the
questionnaire. The data is presented in Table 5.4. The columns titled “Intrustment‐1” and
“Instrument‐2” refer to organizations that respondent to the first (longer) and second (shorter)
versions of the questionnaire respectively. The column titled “Procrastinators” describes those
organizations that responded to the Instrument‐1 well after the second mailing (Instrument‐2) has
been done. These might be, as the name suggests, are those organizations that procrastinated.

TABLE 5.4— OBSERVABLE CHARACTERISTICS OF VARIOUS RESPONDENT TYPES
Organizational Attribute (Scale, Sample Size)

Ownership Structure (Private: Public: Academic)
Total R&D Expenditure (Continuous $US)
Average Self‐Described Performance Rating (1‐4)
Breakdown of R&D Expenditure (Central: BU: Ext.)
Breakdown of R&D Exp. (Basic: Applied: Other)
Technical & Managerial Employment (1‐5)
% of PhDs Employed
Salary (Scale 0‐3)
# of Years of PM System in Operation
Perceived Impact of PM System

Instrument #1
(N=49)

30:25:49
109M (34M)
2.39
28:50:24
33:30:33
3.14
42
1.70
5.36
3.82

Instrument #2
(N=36)

36:39:25
567M (50M)71
2.66
37:47:15
27:27:43
3.02
38
1.79
6.71
4.16**

Procrastinators
(N=9)

44:33:22
89.5M (64.5)
1.88**
NA
19:26:49
3.22
18.5
1.66
4.16
4

There are few significant differences between the two groups, except that procrastinators rate their
own performance considerably lower, somewhere between above‐average and average. The
difference is statistically significant at 10% level. As before, early responders (by this measure, as
well) tended to over represent academic labs and under‐represent public sector labs. They also
tended to have smaller R&D annual expenditures. As before, they tended to have a more negative
perception of the effectiveness impact of their performance measurement systems as compared to
those who responded later.
Assuming Omta’s (1995) assertion to be true, i.e. late responders are more likely to resemble non‐
respondents, we can speculate the properties of non‐respondents and the potential for non‐response
bias in our sample. Specifically, non‐respondents are more likely to be public sector labs, equally
likely to be corporate labs, and much less likely to be academic labs than respondents. This also
partially confirms our assertions derived from aggregate analysis of with‐in sector response rates.
Non‐respondents and procrastinators are likely to be larger—perhaps more bureaucratic—
71

Medians in the brackets to guard against outliers. The differences for medians is not statistically significant.
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organizations. This can be partially explained by the additional difficulties in finding data to fill out
the questionnaire in a large multi‐divisional bureaucratic setting. Finally, non‐respondents are more
likely to be happier with their performance measurement systems. This also confirms Omta’s
findings on non‐response bias in this population in that many respondents tend to believed their
“research unit was already so successful that they did not see the need to enhance it by participating
in [that] study” (Omta, 1995, p. 145.).
On several of the returned survey responses we also faced the issue of item non‐response. This was
expected72, given the broad nature of the survey instrument and our attempt to appeal to the widest
possible audience. It was thus quite logical for many respondents to find some of the items not
applicable to their type of organization or R&D work. We considered the possibility of using
statistical techniques often used to generate missing data (e.g. hot decking, replacing missing value
with average values) but decided against the proposition due to sample size constraints and the
diversity of the respondents.
This chapter is structured as follows. Section 5.2 begins by discussing the basic results of the survey.
Section 5.3 builds upon this by presenting an analysis of the survey results. In this section we would
specifically address two key issues of concern to this investigation, namely, the public‐private‐
academic differences (5.3.1) and the differences in strategy‐performance‐incentives systems between
high‐performing and low‐performing R&D organizations (5.3.2). In the next section (5.4), we discuss
the key findings from the survey that are of material consequence to the central thesis of this
research, namely, the appropriateness of a Balanced Scorecard‐type performance measurement
philosophy for the R&D settings.

5.2—THE SURVEY RESULTS
We analyzed the data in aggregates as well as in certain sub‐categories of interest. The three main
areas covered in the survey instrument, apart from organizational structure and performance
variables, dealt with the three major constructs of importance for the study, namely, strategy
formulation, performance measurement, and incentives systems within R&D organizations. At the
aggregate level, for example, we were interested in finding out whether our subjects tried to
differentiate themselves in terms of strategy or whether they tried to be “something for everybody”.
We were also interested in the types of measurement frameworks being employed at R&D
organizations, how long have they been in place, and whether or not, in the opinion of the
respondents, they had any impact on performance itself? Finally, we were interested in getting a feel
72

Respondents were encouraged to respond to as many questions as they could and deemed relevant to their
organizations.
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of the types of incentives available to individuals working in these organizations, the rules for
determining compensation, and the balance between monetary (financial) and non‐monetary
(professional) rewards etc.
In addition to the aggregate findings, we were interested in whether an organization’s strategy
formulation, performance measurement, and incentives systems were influenced by different
organizational structures (e.g. public vs. private vs. academic labs,) or type of research carried out
(e.g. basic and applied vs. development,) or self‐described competitiveness of the organization (e.g.
a world class lab vs. an average or a below average one) and how might these affect the
performance of the organization itself. Before we present our findings, we would present a statistical
snapshot of the organizations we studied.
5.2.1—Organizational Structure of R&D Organizations Studied
Our respondents represented an even cross section of organization types, institutional structures,
and type of research work performed etc. Table 5.5 provides an anonymous snapshot.

TABLE 5.5: A CROSS‐SECTION OF SURVEY RESPONDENTS (ANONYMOUS)
Private/Corporate Labs
• A mid-sized Specialty Chemicals Co.
• A major multinational Petrochemicals Co.
• A jointly-owned Lab in IT/Materials etc.
• A mid-sized specialty materials Co.
• A mid-sized foreign automotive Co. lab
• A major Telecommunications Co. Lab
• A multi-site lab of a major Aerospace Co.
• Corporate R&D Lab of a Microprocessor Co.
• A major medical products Co.
• Corp. R&D Lab of a foreign Electronics Co.

Public Sector (non-Defense) Labs
• USDA Agriculture Research Centers
• A National Institutes of Health Lab
• A US Dept. of Education Research Center
• NASA Research Centers
• Several DOE-managed US National Labs
• A Federal Aviation Administration Lab
Defense-related Labs
• Several US Army Research Centers
• Several Airforce Research Centers
• A Dept. of the Navy Research Center

University-Academic Labs
• Several State Universities
• Several Private Universities

In aggregate, these 87 organizations had combined annual R&D expenditures of $24.34 billion—
quite a substantial sum when compared to the overall private and public research and development
expenditure in the US. This amounted to an average R&D expenditure of around $297 million.
There was, however, considerable variation in this figure with annual R&D expenditure figures
ranging from $90,000 for the smallest organization in the sample to $1.5 billion for a mega lab
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system73. For the 43 respondents that reported a figure for capital expenditure on facilities and
equipment over a three‐year period, the average came out to be around $32.5 million, again with a
wide variation among them.

TABLE 5.6— SELECTED AGGREGATE ORGANIZATIONAL STRUCTURE ATTRIBUTES
Organizational Attribute (Scale, Sample Size)

Mean (Std) / (Range)

Attributes of the Corporate Parent:
Total Employment (Scale 1‐5, N=49)
Total R&D Expenditure (Continuous, N=43)
% of New Products introduced in last 5 years (1‐3, N=25)

3.16 (.92) / (1‐5)
$209 million (330M)/(200,000‐1.3B)
1.72 (.89) / (1‐3)

Break Down of R&D Expenditure
Central Lab (N=42)
Business Unit Lab (N=42)
Contract or External R&D (N=43)

33.92% (38.09)/(1‐100)
48.83% (43.26)/(1‐100)
22.09% (33.74)/(1‐100)

Attributes of the R&D Facility (Unit of Analysis)
Total Employment (Scale 1‐5, N=85)
Total R&D Expenditure (Continuous, N=82)
CapEx in Facilities & Eqpt. in last 3 yrs (Continuous, N=43)
Average Salary of Technical Professionals (0‐3, N=84)

3.09 (1.331)/ (1‐5)
$297 million (166M)/($90,000‐$15B)
$32.5 million (878M)/(0‐$500M)
1.77 (.75) / (1‐3)

In terms of the overall size of employment in the parent organizations, of the 49 organizations that
reported the statistic, the respondents approximately had a bell‐shaped curve with about 77.5% of
the organizations falling within the middle two categories on a 5‐point non‐linear scale74. For
employment within the R&D facilities surveyed, however, the picture was slightly skewed towards
larger organization sizes. Here too, while the largest proportion of organizations fell in the middle
category (34.12% had between 100‐500 technical and managerial employees), 22.35% had between 20
and 100 technical and managerial employees, and 23.53% had over 1000 technical and managerial
employees.75 Table 5.6 presents some of these key organizational structure variables.
73

Bozeman et al. (1995) use the word “superlab” to denote the largest of the US National laboratories.
About 45% had between 500‐4999 employees, and 32.5% had between 5000‐49,999 employees. The question
regarding employment at the parent organization was worded to include all employees (“How many
Employees does the organization have?” and asked the respondent to pick one of five non‐linear categories,
namely, <100, 100‐499, 500‐4999, 5000‐49999, >50000. These were coded as 1 through 5 (in that order) in the
database.
75
The question regarding employment at the parent organization was worded to include only technical and
managerial employees (“What is the best estimate of the # of technical and managerial employees at this
74
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Our respondents (N=42), on average, spent 34% of their annual R&D budget in the central R&D
labs, 49% in business unit labs, and 22% through external or contract research. They spent about
60% of their R&D budgets on basic and applied research (31% and 28% respectively), another 20%
on new product development and process or product improvement (13% and 9% respectively) and
about 17% on test and engineering and technical support combined. Nearly 40% of technical and
managerial employees working in the responding organizations held a Ph.D., an MD, or an M.Phil.
degree, about 21% held a masters degree, and 28% held a bachelors degree. Only 2.45% of the
technical and managerial employees working for the responding organizations held a management
degree (e.g. an MBA).

FIGURE 5.7: BREAKDOWN OF R&D EXPENDITURE & QUALIFICATION MIX
(BY OWNERSHIP STRUCTURE)
Type of R&D Activity (Continuous%)
Basic Research
Applied Research
Product/Process Improvement
New Product Development
Test & Engineering
Technical Support

Educational Qualification of Technical and
Managerial Employees (Continuous%)
Research Degrees (Ph.D./MD/M.Phil.)
Masters (MS/MSE etc.)
Bachelors (BS/BSE etc.)
Business (MBA)
Other Qualifications

Aggregate
(N=79)
30.42
28.55
9.60
13.89
8.50
8.67

(N=77)

40.36
21.21
28.03
2.5
6.91

Private
(N=27)
6.92
17.42
19.03
31.66
12.80
11.25

(N=27)

25.69
25.39
38.58
3.46
7.79

Public
(N=23)
17.03
47.65
6.30
7.76
10.79
10.46

(N=23)

33.34
23.08
33.79
1.26
8.51

Academic
(N=29)
62.93
23.37
3.43
2.22
2.84
4.84

(N=27)

61.02
15.45
12.58
2.59
4.67

The aggregate figures, however, must be taken with caution as they incorporate the biases
introduced due to non‐respondents. While some analyses may make sense with the aggregate data,
others might require using one or more of the sub‐categories to try to eliminate the effect of this
bias. Looking at aggregate and sub‐categorical statistics is useful, therefore, not only for identifying
the direction and magnitude of the bias but also for the intrinsic motivation of wanting to learn

facility?” and asked the respondent to pick one of five non‐linear categories, namely, <20, 20‐100, 100‐500, 500‐
1000, >1000. These were coded as 1 through 5 (in that order) in the database.
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more about how organizations with different ownership structures may be different on various
constructs of interest. We take up the latter issue in Section 5.2.

5.2.2—The Performance Profile of Responding R&D Organizations
The idea of organizational performance was central to our analysis, not only as an independent
variable but also as a dependent variable76. Broadly speaking, there are two related, yet distinct
notions of performance, namely, effectiveness and efficiency. Effectiveness relates to how well the
R&D organization serves the mission of its clients. In the language of the scientific or technological
community, that might translate into doing interesting work and being seen as a world leader by its
peers etc. Efficiency, on the other hand, relates to the notion of productivity (or quality‐adjusted
productivity)—the number of patents granted or peer reviewed papers written per member of the
technical staff or per unit of resource spent for the purpose. Effectiveness might be a predominantly
qualitative or semi‐quantitative measure of performance—for example, the perception of being
useful to ones constituents or the scientific community at large— while efficiency might only be
truly measured through quantitative means. Our survey tried to address both these notions of
performance.
The first question dealt with a qualitative view of performance (“effectiveness”). The respondents
were required to select one of four descriptive—yet distinct—categories that best described their
“overall performance” with respect to their peers77. Due to the highly diversified nature of the
respondents’ R&D portfolios and the sectors in which they operated, it was deemed quite likely that
multiple organizations may end up describing themselves as world leaders in their respect fields of
endeavor. While there is a likelihood that self‐described measures of performance, like the one we
used, maybe biased, it may not necessarily be so. The results are presented in Table 5.8.
Of the 86 organizations that responded to this question, almost 28% described themselves as a
“world leader” i.e. engaged in cutting edge R&D, another 17.5% describe themselves as being
among the top‐quartile or among the top‐5 organizations in their class, almost a third (32.5%)
describe themselves as above average, and another 22% describe described themselves as average
(or below). While there is some hint of an upward drift here, the data is evenly distributed among
high‐performing (world leaders and top‐quartile) and average or above‐average performers.
76

We were interested in performance of R&D organizations from both perspectives. For example, questions of
the type: what are the characteristics of strategy‐making, performance measurement, and incentive systems of
high‐performing vs. low‐performing (or above‐average vs. average) R&D organizations, use performance as
an independent variable while those of the type: Does implementing a particular type of performance
measurement system improve the performance of an organization use it as a dependent variable.
77
The four categories were: a world leader (meaning engaged in cutting‐edge R&D), in the top‐quartile (i.e.
among the top‐5 facilities in its class, above average, and average (or other).
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Whether this distribution represents some objective ranking of the responding organizations, we
have no way to confirm without collecting additional data to corroborate these responses. The
prima facie evidence, however, seems to suggest that the data does not suffer from the fallacy of the
averages.

TABLE 5.8: KEY PERFORMANCE INDICATORS OF SURVEYED R&D FACILITIES
Mean (Std) / (Range)
Qualitative
Self‐Rated Overall Performance (1‐4, N=86)
Breakdown of Self‐Rated Overall Performance:
World Leader (engaged in cutting‐edge R&D)
Top‐Quartile (~among the top‐5 facilities in its class)
Above Average
Average (or Other)

24 (27.9%)
15 (17.44%)
28 (32.5%)
19 (22.1%)

Quantitative:
# of new product introductions in last 5 years (N=36)
# of new projects initiated in last 5 years (N=49)
# of significant product improvements in last 5 years (N=32)
# of significant process improvements in last 5 years (N=27)
# of new patents granted in last 5 years (N=65)
# of peer reviewed papers published in last 5 years (N=50)
# of successful project transitions in last 5 years (N=22)

78.13 (247) / (0‐1125)
669.13 (1566.04) / (3‐7000)
39.96 (77.98) / (0‐300)
17.66 (N.A.) / (0‐100)
82.13 (146.77) / (0‐1000)
918 (1429) / (0‐5110)
53.63 (108.58) / (0‐459)

2.51 (1.12) / (1‐4)

To get a handle on the constructs of productivity and efficiency, a comprehensive multi‐item
question required the respondents to provide quantitative and objective measures of their
organization’s performance. The question sought for the estimates of several indicators of R&D
performance at the facility [in question] over the last 5‐year period. We chose seven generic
indicators of R&D performance that we thought were relevant to a wide range of R&D
organizations and activities. These included: new product introductions, patents granted, peer
reviewed papers published, product improvements, process improvements, and successful project
transitions. Pelz et al. (1979) has found two of these indicators, namely, published papers and
patents/applications, to be quite useful in identifying performance characteristics of individuals
working in R&D organizations. The respondents were required to give an average value,
aggregated over five years, of as many of these seven indicators as necessary or suggest one (or
more) alternative performance indicators that were deemed critical at the R&D facility in question.
We can use these measures of output in conjunction with measures of input (e.g. R&D expenditure
etc.) to arrive at measures of efficiency and productivity.
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In addition to the seven indicators provided to pick from, several of our respondents identified
others as important indicators of their performance. These included: morale and satisfaction indices,
research grants received, sales from new products, increases in stock price, staff retention rates,
success in attracting federal funding, cooperative research and licensing activity, meeting
schedule/cost milestones, and number of new ventures started etc. While the standard set of metrics
we provided were aimed to establish a common baseline of performance among the respondents,
the above measures reflect the diversity of their missions. These also illustrate the tendency among
respondents to use intermediate measures of inventive activity (e.g. research grants obtained) as
against final measures (e.g. papers published or patents filed as a result of those grants as a metric of
performance.)
The data are clearly not very encouraging. The standard deviations around the means are huge—as
much as twice the size (or more) of the mean itself. The means themselves are also seriously
influenced by large outliers. Also, sample sizes are consistently smaller for each of the seven
indicators, ranging from 65 for “number of new patents granted” to only 27 for “number of
significant process improvements”. In a later section of this chapter we will analyze these data for
statistical correlation between performance and organizational structure variables of interest. For
now, we would take this data as merely one of the several depictions of performance characteristics
of our respondents.

5.2.3—Strategy‐Focus and Strategic Themes Among R&D Organizations
We were interested in determining whether our respondents think about strategy as a source of
“differentiation” in the marketplace of research and development activities or if there was
homogeneity among the strategic postures of our respondents. The literature on traditional
Balanced Scorecards suggests that organizations that do a good job of implementing a focused
“differentiated” strategy tend to excel in one of the three strategic themes (i.e. technological
leadership, customer intimacy, or operational excellence) while maintaining a minimum threshold
of performance in the other two. While anecdotal accounts presented in Kaplan and Norton (2001)
suggest this to be true for commercial entities and organizations, generally, we did not find any
study that looks at this characteristic in R&D organizations, in particular.
In the first such investigation of its kind to our knowledge, we sought to determine how R&D
organizations viewed strategy and whether or not they were similar to other commercial
organizations in this respect. The respondents were given a choice of three possible strategic themes.
They were also allowed to suggest an alternative theme, if deemed necessary. Respondents were
required to pick as many strategic themes as they deemed appropriate—thus allowing us to assess
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whether R&D organizations were trying to follow multiple strategic themes simultaneously. The
results are presented in Table 5.9.

TABLE 5.9: TYPES OF DISTINCT TECHNOLOGY / R&D STRATEGIES
Technology / R&D Strategy (or Strategic Posture) (Prob, N=84)
Technical Excellence (Innovative Leadership)
Operational Excellence (On‐time, On‐Cost, On‐Specs)
Customer Responsiveness (Internal and External)
Other
Number of Simultaneous R&D Strategies (N=82)
# of Organizations having ONE R&D Strategy
# of Organizations having TWO Simultaneous R&D Strategies
# of Organizations having THREE Simultaneous R&D Strategies
# of Organizations having FOUR Simultaneous R&D Strategies
Average Number of Simultaneous R&D Strategies Employed

% of organizations
738
25
571
13
# of organizations (%)
40 (47.6)
25 (29.7)
13 (15.4)
4 (4.7)
1.72

Of all respondents, 74% of the organizations identify “technical excellence” as the best descriptor of
its strategic posture—a finding that is not surprising, given the population we are studying,
although it might be biased slightly upwards for the simple reason that respondents in R&D labs
might find it a little difficult to describe themselves as doing anything else but being technologically
innovative. The proportion of organizations identifying operational excellence or customer
satisfaction as their strategic posture were 25 and 57% respectively. Eleven organizations also
identified a fourth strategic theme. These included strategic themes like: opportunities for students,
quality and reliability, collaboration, workforce excellence, and inclusiveness etc.
A more interesting and useful finding pertains to the number of simultaneous R&D strategies (or
strategic postures) adopted by the responding organizations. Our results indicate that R&D
organizations are juggling multiple strategic themes simultaneously. Of all respondents, 47%
described only one strategic theme as their primary focus, another 33% focused on two strategic
themes simultaneously, and another 15% picked three themes simultaneously. On the whole, an
average R&D organization in our sample implemented 1.72 simultaneous R&D strategies (or
strategic themes.)
In order to assess whether organizations that maintain their strategic focus (a la Treacy and
Wiersema, 1995) perform better than those that adopt multiple simultaneous strategic postures, we
looked the strategic postures of sub‐categories of organizations sorted on the basis of their self‐
described performance. The results are presented in Table 5.10.
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TABLE 5.10: ARE HIGH PERFORMING R&D ORGANIZATIONS “STRATEGICALLY” MORE
FOCUSED THAN THE REST?
Focus of Technology / R&D Strategy (%, N=84)
Proportion of Organizations Adopting a Strategic Theme
Technical Excellence (Innovative Leadership)
Operational Excellence (On‐time, On‐Cost, On‐Specs)
Customer Responsiveness (Internal and External)
Other
Number of Simultaneous R&D Strategies (N=82)
One Strategic Theme only
Two Simultaneous Strategic Themes
Three Simultaneous Strategic Themes
Four Simultaneous Strategic Themes
Average Number of Simultaneous Strategic Themes

World
Class

Top
Quartile

Above
Ave.

N=24

N=14

N=19

87*
37
66
17

(2.67)
(1.58)
(1.62)
(.08)

N=24

92*
14
57
07

(2.67)
(.11)
(.83)
(.85)

66
25
52
11

N=14

(.94)
(.80)
(1.13)
(.60)

Average
(Benchmark)

N=19

52
15
42
17

N=19

N=17

37
29
20
12

53
26
20
‐

46
32
14
3

58
29
06
‐

2.08*(2.47)

1.71 (1.31)

1.62 (1.09)

1.35

Although the results are somewhat mixed, there are some significant findings from the above
analysis. A significantly larger proportion of high performing R&D organizations (i.e. world class
and top‐quartile) describe technical excellence as their strategic posture as compared to average
performers. The result is statistically significant at 5% level. An more important, and unexpected,
finding is that, on the face value, the organizations in our sample seem to contradict Kaplan and
Norton’s hypothesis about strategic focus. High performing organizations, on average, pursue a
higher number of distinct simultaneous strategic themes. For example, organizations that describe
themselves as “world class”, on average, pursue 2.08 simultaneous strategic themes as compared to
1.35 for those that describe themselves as “average” only. This difference is statistically significant at
5% significance level. While difference in the number of simultaneous strategic themes pursued by
the top‐quartile and above‐average performers (1.71, and 1.62 respectively,) one the one hand, and
average performers (1.35,) on the other, is not statistically significant, there is a clear trend in the
direction of higher number of simultaneous strategies being related with a higher self‐described
performance rating. This is a very important finding—one that we will take up for discussion later.

5.2.4—Strategy and Performance Multi‐Dimensionality Among R&D Organizations
In line with the Balanced Scorecard literature, we tried to assess whether R&D organizations took a
multi‐attribute view of performance and strategy. This also amounted to a test of the generic R&D
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Balanced Scorecard presented in chapter‐378. We did this with the help of two questions (#16 and
#17). The first question asked the respondent whether or not a particular dimension of performance
was “considered critical” within his or her organization. The respondents were provided with the
five performance dimensions (or perspectives) discussed earlier. The second question required the
respondent to mark each of chosen dimensions against a five‐point non‐linear (descriptive) scale of
successively increasingly managerial emphasis and control. The results are summarized in Table
5.11 and 5.12 below.

TABLE 5.11: PERFORMANCE DIMENSIONS DEEMED “CRITICAL” FOR R&D
ORGANIZATIONS & DEGREE OF “BALANCE”
Performance Dimensions/Perspectives Deemed Critical (%, N=85)

% of Organizations

Employee Morale and Creativity (EMC)
Learning and Knowledge Management (LKM)
Innovation Management (IM)
Customer Satisfaction (CS)
Financial Performance and Control (FPC)
Other

71 (44)
6 (49)
57 (44)
64 (48)
49 (50)
25 (43)

Average Number of Performance Dimensions Deemed Critical

# of Dimensions
3.06 (1.28)

Of the five pre‐specified performance dimensions, employee and morale was the one considered
critical by the largest proportion (71%) of responding organizations, followed by customer
satisfaction (64%), learning and knowledge management (60%), innovation management (57%), and
financial performance and control (49%). Several respondents also specified other performance
dimensions as key to their overall performance. These included: safety and environment, student
learning, new product introductions and management, technology disruptions, portfolio balance,
external funding support, minimize defect rates, human subjects protection, consumer relevance,
flexibility, stakeholders feedback, competitiveness vis‐à‐vis peer institutions, dealing with parent
company, and job competence and performance.
On a broad level, although these data suggest that the underlying concepts behind each of these
critical performance dimensions are not foreign to the respondents, the coverage is not as good as
we would have ideally liked. Take the converse of these readings, for example. About 30% of R&D
labs studied do not consider employee morale and creativity, a full 35% do not consider customer
78

We would like to warn our readers, however, that a finding suggesting that R&D organizations strive to
achieve balance between these five perspectives does not necessarily mean that they are implementing a
Balanced Scorecard.
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satisfaction, and about 40% do not consider innovation management as critical dimensions of
performance. Additionally, the total number of performance dimensions deemed critical by a lab is
about 3.06, on average, clearly indicating that R&D organizations, while taking a multi‐dimensional
view of performance, do not necessarily take a “balanced” view.
Another way to look at the same figures (not shown here) would be to look at the number and
proportion of organizations in our sample who consider only one, or two, or three, or four, or all
five performance dimensions as critical. About 10% of the organizations responding to our survey
considered only one of the five performance dimensions as critical. Another 14% considered two of
the five to be critical, 41% considered three of these to be critical, and 12.6% thought four of the five
were critical. Only 18.4% of the organizations considered all five of the dimensions to be critical to
their performance. This, we believe, is a solemn indictment of the “imbalanced” manner in which
R&D organizations think about strategy and performance.

TABLE 5.12: HOW DILIGENTLY DO RDOS EMPHASIZE ON PERFORMANCE MULTI‐
DIMENSIONALITY IN THEIR STRATEGIC MANAGEMENT SYSTEMS?
Performance Dimensions/Perspectives (#)

Employee Morale and Creativity (EMC) N=61
Learning & Knowledge Management (LKM) N=52
Innovation Management (IM) N=52
Customer Satisfaction (CS) N=56
Financial Performance and Control (FPC) N=44
Other N=21

Total
# (std)

Max
# (std)

2.85 (1.67)
2.73 (1.69)
3.62 (1.54)
2.85 (1.72)
3.04 (1.39)
2.00 (1.89)

3.59 (1.7)
3.28 (1.7)
4.15 (1.4)
3.33 (1.8)
4.06 (1.4)
2.66 (2.3)

Difference
# (std) (Range)

.73 (.99) (0‐4)
.55 (.84) (0‐4)
.52 (.83) (0‐3)
.48 (.83) (0‐4)
1.0 (.95) (0‐3)
.66 (1.0) (0‐4)

Considering a dimension as important or “critical” is one thing, and developing and implementing
a strategic management system that executes on that piece of information and insight is another. In
order to assess the “diligence” with which R&D organizations emphasized upon the critical
performance dimensions, we developed a five‐point non‐linear scale to assess their commitment to
integrating these dimensions in their strategic management systems (please see Figure 5.1 for the
detailed item on the instrument).
The categories are devised in a manner that, for the strategic management system to be consistent,
each higher category subsumes all lower categories. For example, unless an organization’s
management considers a particular performance dimension as important, it does not make sense to
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emphasize it as a source of strategic advantage and unless performance in an area is explicitly
measured and monitored, it makes little sense to try to tie rewards and incentives to performance in
that area. If we find an organization that does the latter without doing the former, we have, in fact
discovered an inconsistency in the strategic management system. The results are summarized in
Table 5,12 (above).

17. Please mark which of the following statements are true for each of the five
dimensions of performance identified in the above item (#16) at this facility.
DEGREE OF EMPHASIS PAID TO 5-KEY
PERFORMANCE DIMENSIONS

EMPLOYEE
(EMC)

LEARNING
(LKM)

INNOVATION
(IM)

CUSTOMER
(CS)

FINANCIAL
(FPC)

Considered important by
management
Management emphasizes it as a
source of strategic advantage
Explicit initiatives exist to develop
a strategic edge in this area
Performance in the area is
regularly measured and monitored
Rewards and incentives are tied to
performance in the area

Figure 5‐I: Survey Item Assessing “balance” and Emphasis On Performance
Dimensions

Figure 5.1: Survey Item Assessing the Degree of Emphasis on Various Performance Dimensions
For employee morale and creativity dimension that was identified as critical to performance by 61 of
87 organizations, for example, the average degree of emphasis is 2.85 on a scale of 1‐5. The average
score on degree of emphasis variable for other performance dimensions range from the low of 2.73
and 2.85 in learning and knowledge management and customer satisfaction respectively to the high
of 3.04 and 3.62 in financial performance and innovation management respectively. As expected, we
found inconsistencies in the manner these performance dimensions were incorporated in the
strategic management system. For almost all categories there was a 0.5 to 1.0 point difference
between the total score and the maximum value of highest selection, suggesting loopholes in the
strategic management systems. Many organizations claimed to do more (e.g. link rewards and
incentives with performance) than they had the systems in place to for.
5.2.5—Performance Measurement Philosophy and Systems in R&D Organizations
One prevailing feeling within the R&D community is that R&D performance cannot be measured.
One of the very well‐respected expert‐practitioner that we spoke to, prior to the development of the
questionnaire, warned us that measurement of R&D performance was a “fundamentally wrong‐
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headed endeavor”. We started our investigation into the performance measurement systems and
practices by addressing this perception. We were interested in the perceptions of R&D leaders and
managers about the potential uses of performance information within R&D organizations. We also
sought to understand how performance‐related information was actually used within these
organizations. Comparing these two pieces of data would allow us assess the difference between
perception and reality. The results are presented in Table 5.13.

TABLE 5.13: POTENTIAL & ACTUAL USES OF PERFORMANCE MEASUREMENT
SYSTEMS/INFORMATION IN R&D ORGANIZATIONS
# (Mean Value)
Perceived Potential Uses of Performance Measurement (N=81)
Identify problems/deviations for action by mgmt.
Improve employee understanding of organizational systems
Align and communicate organizational objectives/goals
Provide input for performance‐based rewards
Identify problems/deviations for action by employees
Justify existence, decisions, and performance
Motivate people by providing feedback

3.91
3.51
4.08
3.76
3.53
3.54
3.91

Actual Uses of Performance Measurement at the Facility (N=87)
To provide a basis for incentives/recognition
To guide employee development policies
To provide feedback for employees/management
To aid in R&D strategy/policy‐making
To communicate with corporate management

% of Organizations
65
40
74
58
52

The results are quite instructive. There appears to be a general agreement on virtually all listed
perceived (or potential) uses of performance measurement systems and information. With the
exception of “align and communicate organizational objectives” that scores even higher, our
respondents fall between agreeing and strongly agreeing on all other potential uses of performance
information. These findings, however, only concern perceived or potential uses and not actual use of
performance measurement systems within R&D organizations. The results on actual use are
presented in the bottom panel of the Table 5.13. When comparing the figures on potential and actual
use, we find a mixed picture. High support for strategic learning (more at the top‐management
level, and less so at the employee level) translates itself into a high degree of actual usage (among
74% of the organizations) for employee and management feedback. A mid‐to‐high support for usage
to motivate, reward, recognize employees also translate itself into actual use in setting
incentives/rewards /recognition systems among 65% of the respondents. The most significant
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anomaly relates to the fact that a high support for usage in aligning and communicating
organizational goals does not translate into actual usage to aid organizational strategy‐making.
We also asked our respondents usage of specific performance measurement approaches. Among the
responding organizations, the most commonly used performance measurement and management
framework was Management‐by‐Objectives (MBO) that was used by 41% of the organizations. This
was followed by Total Quality Management or TQM (used by 23% of the respondents), Balanced
Scorecard (used by 20% of the organizations), and Six Sigma methodology (used by 17% of the
organizations). There were some sectoral differences between public, private, and academic labs in
the relative use of these methodologies.

TABLE 5.14: TYPES OF PERFORMANCE MEASUREMENT SYSTEMS OR FRAMEWORKS
USED IN RDOS
Measurement Systems/Frameworks Used (%, N=85)

% of Organizations

Total Quality Mgmt.
Management by Objectives
Balanced Scorecard
Six‐Sigma type Techniques
Technology‐Value Pyramid
Other

23
41
20
17
01
17

Total # of Frameworks Used
How Long in place (yrs.)
Perceived Impact

#
1.21
6.01
3.98

Several organizations used multiple performance measurement methodologies simultaneously. On
average, an organization used 1.21 different performance measurement systems or framework at the
same time and the average duration for the current performance measurement systems being place
was about 6 years. On average, the organizations having a performance measurement system in
place found them to have a “slightly positive” impact on performance within the organizations. The
results are presented in Table 5.14.
We also asked our respondents to identify individual metrics or measurement approaches used to
assess the performance of individuals as well as R&D facilities. The proportionsof organizations
using a particular metric to measure individual or facility performance are presented in Table 5.15.
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These metrics or methodological approaches are also ranked (1‐5) in the order of the frequency of
their usage.

TABLE 5.15: MOST USED (TOP‐5) METRICS/MEASUREMENT APPROACHES FOR
INDIVIDUALS AND OVERALL R&D FACILITIES
Metric or Measurement Approach (%, N=85)
Bibliometrics (e.g. # of patents, # of papers etc.)
Peer Assessment (e.g. external and internal reviews)
Professional Peer Recognition (e.g. awards and rankings)
Impact Metrics (e.g. # of paper/patent citations)
Measures of Teaching/Training Activities
#/$ of Grants/Contracts obtained
Customer Satisfaction Measures
Improvements in Individual/Aggregate Capability
Technological Competence (e.g. # of PhDs, Post‐Docs)
New products/Services introduced in last x‐years
# of Successful/unsuccessful Technology Transitions
Quality of Strategic Goal Alignment and Attainment
Self‐described R&D Effectiveness Scores
Measures of Process Efficiency (e.g. success ratio of projects)
% Projects meeting Performance Specifications
Revenues/Cost Savings from New Products/Services
Employee Morale and Creativity Measures
ROI‐type Measures (e.g. Yield, NPV)
Time to Market (e.g. Development Cycle)
Budgetary Growth Achieved

For Individuals
%
.517
.588
.588
.329
.294
.282
.270
.270
.235
.211
.164
.129
.517
.588
.588
.329
.294

For Facilities

Rank
2
1
1
4
5

%

Rank

.4
.47

2
1

.23
.32
.29

3
4

.22
.28
.24
.21

5

3
1
1
4
5

.25

The results are self‐explanatory. As expected, while peer assessment remains the most preferred
measurement approach among both individuals and facilities, we find other differences between
performance measures used to gauge individual performance vs. those used to measure
organizational performance. Not only are the performance metrics or approaches different for
individuals vs. facilities, the results are much more dispersed for facilities than they are for
individuals. This highlights the very diverse spectrum of missions that R&D facilities are required to
undertake. Not knowing the specific missions of the organizations we are trying to assess, we are
not able to make a judgment on whether or not these are the right metrics to use—beyond making a
passing judgment on whether or not using a particular metric, generally, makes sense for the subject
in question.
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5.2.6—Compensation, Incentives and Reward Systems in R&D Organizations
We were interested in the rules used for making compensation decisions within R&D organizations,
especially, whether or not or to what extent individual or group performance seemed to matter in
determining individuals’ compensation. We also sought to find out whether these rules were
applied for most employees or only a specific set of employees. Together these results would
indicate the extent of a “pay for performance” culture within the organizations being studied. We
also sought to determine the types of individual and lab‐level incentives/benefits/rewards systems
available to individuals at the R&D facilities. The results are summarized in Table 5.16 5.17, and
5.18.

TABLE 5.16 TYPES OF COMPENSATION “RULES” AVAILABLE AT THE FACILITY
Types of Employees
Type of Compensation Scheme / “Rule” (%, N=85)

Most
Employees

Managerial
Employees

Key
Employees

Across the board % Cost of Living Increase
Years‐in‐service based Increase
Individual Performance‐based Fixed Increase
Individual Performance‐based Variable Incr.
Group Performance‐based Fixed Increase
Group Performance‐based Variable Increase

68
28
28
54
4
7

10
3
9
27
4
9

4
4
11
31
2
4

Total # of Simultaneous Compensation Options avail. (#, std)
Salary Ranking (self‐described)

1.95 (1.06)
1.74

0.67 (.88)
‐

0.65 (.87)
‐

Table 5.16 describes the various compensation schemes or “rules” that are being used at the
respondents’ organizations for three categories of employees, namely, most employees, managerial
employees only, and key‐employees only. The results suggest that around two‐thirds (68%) of R&D
facilities adopt an across the board percentage cost‐of‐living increase‐type compensation rule for
most of their employees. This is closely followed by individual performance‐based variable and
fixed increases. About a third (around 28%) of the responding organizations also used a
compensation system based on years‐in‐service for most of their employees—a system that has often
been criticized in the literature as unfair and counterproductive to individuals’ incentive to perform
better.
The results also show a stark difference for managerial and key‐employees category. For both
managerial and key employees, the largest section of the responding organizations prefer individual
performance based variable increases as a preferred rule for deciding compensation. None of the
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other options had a significant prevalence. The results are in sharp contrast to an earlier finding in
the literature that suggests that scientists and engineers prefer stability over flexibility and hence
fixed over variable financial inducements. The respondents were allowed to pick as many
compensation options under each category as were applicable to their organization and therefore it
is likely that most organizations adopt multiple compensation rules to promote different kinds of
performance behaviors from the same or different sets of employees.

TABLE 5.17: TYPES OF INDIVIDUAL‐LEVEL INCENTIVES/REWARD OPTIONS AVAILABLE
AT THE FACILITY (RESULTS FOR TOP‐5 OPTIONS ARE HIGHLIGHTED)
Type of Incentive/Benefit/Reward Option (%, N=87)

Time/money to attend professional events, conferences etc.
Share of royalty on patent/inventions
Cash rewards
Lab‐wide recognition/token reward
Corporate‐wide recognition/token reward
Fast track promotion within the technical track
Fixed cash reward per paper/patent etc.
Greater visibility among peers (invited to “important”
meetings)
Access to discretionary funding (or time) to pursue interests
Creation of spin‐offs or entrepreneurial sabbaticals
Ability to work on “prestigious” projects
Better independence/autonomy to pursue research agenda
Chances of being considered for research mgmt. position
Group‐based fixed or variable performance rewards
Total # of Simultaneous Incentive Options Avail.
Salary (self‐described)

% of Organizations
78
58
60
57
56
51
31
60
39
17
21
28
21
21
6.27 (3.09) (0‐13)
1.74

The data suggests that the number of simultaneous compensation options available within
organizations is around 1.9. A quarter of the organizations (33%) have one compensation rule for all
employees with another quarter (33%) having 2 compensation options, and about one‐fifth (21%)
having 3 compensation rules with the remaining 7% having 4 or 5 simultaneous compensation rules.
The picture is different for managerial and key employees with much less diversity in compensation
schemes. About half of the organizations (52%) of organizations do not have any additional
compensation rules specific only to managerial or key employees over and above what is generally
available for all employees.
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Table 5.17 (above) presents the findings on individual‐level incentives/benefits/reward options
available at the responding R&D organizations. The results are self‐explanatory. Responding labs
use a mix of professional (or intrinsic) and financial (or extrinsic) rewards and incentives to
incentivize performance by its individuals. The most used incentive (or reward) are professional
(e.g. discretionary time and money to attend conferences, professional meetings, and skill‐
development activities) although financial rewards are also widely employed (i.e. in more than 50%
of the responding organizations.) Those not found to be as widely applicable were group
performance based awards (21%), entrepreneurial sabbaticals and possibility of creating spin‐offs
(17%), and improved chances of being considered for research management position (21%).

TABLE 5.18: TYPES OF LABORATORY‐LEVEL INCENTIVES/BENEFITS/REWARDS OPTIONS
AVAILABLE AT THE FACILITY (RESULTS TOP‐5 OPTIONS ARE HIGHLIGHTED)
Type of Incentive/Benefit/Reward Option (%, N=87)

Visibility of Lab and its employees
Ability to secure more funding in future
Corporate‐wide recognition/token reward for the lab
Increased chances of promotion of lab’s mgmt.
Improved ability to attract talent by the lab
Improved ability to negotiate better/interesting projects
Access by Lab’s mgmt. to discretionary funding
Significant financial incentives for lab’s management
Ability of Mgmt. to adopt attractive compensation schemes
Total # of Simultaneous Options avail.
Salary (self‐described)

% of Organizations

55
51
49
31
31
22
31
10
05
2.88 (1.83) (0‐7)
1.74

Since the respondents were allowed the flexibility to choosing as many incentive options as were
available at their organizations, majority of organizations chose several of them. On average, each
organization had close to 6 incentives (or rewards) options available to its individual employees—a
finding that suggested that organizations tended to develop a “menu of options” to suit the diverse
needs and interests of its employees. This also supports a fairly robust finding in the literature that
that organizations should develop flexibility in their incentive systems so that managers can reward
every individual with the type of incentive chosen to best suit that individual’s needs.
Table 5.18 (above) presents the findings on laboratory‐level incentives/benefits/rewards options.
More than any other option, (about 50% of) our respondents considered higher visibility of the lab
and its employees (and its derivative effect on the employees’ future employability and promotions)
as the most common incentive available to the lab for performing better performance. Especially
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striking, as compared to the corporate sector, was the absence of financial rewards for the lab’s
management as an incentive to improve the lab’s performance. There might be several reasons for
this finding, including but not limited to, concerns for equity as well as the understanding that an
R&D manager has a very delicate role—not only as leader but also as a mentor to his colleagues and
juniors—with little direct control over individuals’ performance. Our findings appear to be
consistent with the above point of view.

5.3—THE ANALYSIS OF SURVEY FINDINGS
While the above discussion has primarily focused on describing the various characteristics of R&D
organizations in aggregate, we now turn to two key issues of concern to us. Are there significant
differences between various features of strategy‐formulation, performance measurement, and
incentives systems of public, private, and academic R&D organizations? Also, are there any
significant differences between above characteristics or better‐performing vs. average R&D labs?
Next, we address these issues.
5.3.1—Differences between Public, Private, and Academic R&D Organizations
The differences between public, private, and academic R&D organizations is an issue of central
concern to this investigation. Do the ownership structures of an R&D lab make a difference in terms
of how organizations conduct their strategy‐formulation, performance measurement, and incentives
design functions? Is there something germane to the way inventive activity is organized in each of
these “sectors” that drives their performance effectiveness or efficiency? Table 5.19 presents a
summary statistical snapshot of key variables of interest.
Before we discuss the findings, however, we must make a couple of clarifications. First, the public
vs. private distinction has been an area of considerable debate in the performance literature for quite
sometime now (e.g. Halachmi, 1996 and 1997, Crow and Bozeman, 1998, Bozeman, 1987.) Authors
have contemplated the effect of a number of factors, namely, bureaucracy, multiplicity of objectives,
non‐definability of performance, concerns for accountability, lack of a clear bottom‐line, and nature
of missions etc. as reasons for differences in performance of public and private sector organizations
(Osama et al., 2002).
Dr. Barry Bozeman of Georgia Institute of Technology, along with several of his colleagues, have
defined “public‐ness” as a characteristic of all organizations (Bozeman, 1987). According to this
view being public is not a function of the legal ownership structure of an organization but a function
of economic and political authority. While there is considerable merit in Bozeman et al.’s views on
the subject we, for the purpose of this analysis, stick to the ownership/legal structure of
organizations as a determinant of their public‐ness. We are not claiming to do a causal analysis of
the effect of legal structure of an organization on a set of dependent variables but rather an analysis
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of how organizations under certain ownership/legal structures—driven, perhaps, by a third set of
factors—may exhibit different behaviors and characteristics.
Second, our respondents clearly are not representative of the entire universe of R&D organizations.
Neither was our sample frame a randomly selected one. Any findings, therefore, must be
interpreted in view of the limitations that may result from the above. Much of the narrative below
deals specifically with R&D organizations in our survey sample.
With that caveat in mind, the data does reveal several very interesting findings. We would start
with the obvious and expected ones and then move on to some unexpected but very consequential
results. First, private, public and academic labs differ in terms of the type of R&D work they
perform with the substantial majority (~90%) of the work performed at academic labs being of
research nature while the converse was true of private sector labs. Second, R&D organizations
within private, public, and academic sector(s) differ in terms of their self‐described performance
ratings. The aggregate average self‐described rating for all organizations was around 2.5 (falling
midway between above‐average and in the top‐ quartile range)—with the average for public sector
labs being the highest (3.11) followed by private sector (2.39) and academic sector (2.03).
Several explanations may be advanced for the this finding, ranging from over‐representation of
high‐performing public sector labs and under‐performing private sector labs in our sample, to a
possible “complacency” bias among public‐sector lab managers. It is also possible that this may
indeed represent the “true” assessment of competitiveness of the labs represented as well. Most of
the public sector labs in our sample are one‐of‐their‐kind defense, agency, and national laboratories
with unique missions and they indeed are engaged in research and development at the cutting edge
of their fields of endeavor hence qualifying them as among the top‐quartile or world‐class
performers. With our data, though, we cannot isolate which of these explanations is valid.
The findings also suggest that public sector labs juggle a greater number of strategies
simultaneously as compared to both overall and the private‐sector labs. Not only do a greater
proportion of public sector labs adopt each of the three strategic themes, they also adopt a greater
number of strategic themes simultaneously (average of 2.24 as against 1.72 for the aggregate and
1.70 for private sector labs.,) These results are statistically significant at the 5% level. Academic labs,
on the other hand, fall on the other side of the continuum. They are more likely to adopt technical
excellence as a strategic theme and less likely to adopt customer responsiveness and operational
excellence. On the whole, they have the least number of simultaneous strategic themes, on
average—a result that is statistically significant at 10% level.
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TABLE 5.19: DIFFERENCES BETWEEN UNIVERSITY, PUBLIC AND PRIVATE SECTOR R&D
LABS ON KEY DIMENSIONS OF RELEVANCE (BENCHMARK: PRIVATE LAB)
Important Structural Variables

Aggregate
(N=79)

Private
(N=27)

Public
(N=23)

Academic
(N=29)

Self Described Performance Ranking
2.51
2.39
3.11*
2.03
Type of Lab (Research: Development)
59:41
21:79
61:39
90:10
R&D Strategies or Strategic Themes
%
%
%
%
Technical Excellence
73.8
64.2
76.9
80
Operational Excellence
25
28.5
38.4
10**
Customer Responsiveness
57.1
67.8
80.7
26.6*
Other R&D Strategy
13
7
20
13.3
Total # of Simultaneous Strategies
1.72
1.70
2.24*
1.3**
Degree of “Balance” in Performance
%
%
%
%
Dimensions
Employee Morale & Creativity
71
57
84*
74
Learning and Knowledge Mgmt
60
35
57
83*
Innovation Mgmt.
57
75
46*
51**
Customer Satisfaction
64
71
92*
35*
Financial Performance/Control
49
5
53
45
Other Performance Dimension
25
42
19**
16*
Average # of Dimensions
3.29
3.32
3.53
3.06
Emphasis on Performance Dimensions
#
#
#
#
Employee Morale & Creativity
2.32
1.78
2.73**
2.5
Learning and Knowledge Mgmt
1.90
1.03
1.88**
2.78*
Innovation Mgmt.
2.64
3.39
2.34**
2.17*
Customer Satisfaction
2.07
2.14
3**
1.14*
Financial Performance/Control
1.79
2
1.84
1.53
Other
1.95
1.61
2
2.8
Performance Measurement Systems in Place
%
%
%
%
Total Quality Mgmt.
23
14
30
25
Management by Objectives
41
64
30*
29*
Balanced Scorecard
20
25
30
6*
Six‐Sigma type Techniques
17
39
7*
6*
Technology‐Value Pyramid
1
3
0
0
Other
17
21
19
12
Total # of Frameworks Used
1.21
1.67
1.19**
.80*
How Long in place (yrs.)
6.01
5.96
5.9
6.30
Perceived Impact
3.98
4
4.09
3.82
Compensation/Incentives Structures
#
#
#
#
Salary (self‐described)
1.74
2.17
1.65*
1.39*
# of Simultaneous Compensation Options
1.90
1.85
2.26
1.64
6.27
6.07
6.57
6.19
# of Simultaneous Individual Incentive
Options
# of Simultaneous Lab‐level Incentive
2.85
2.64
3.15
2.80
Options
* indicates a 5% significance level, ** indicates a 10% significance level, Private is the benchmark category
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Public sector labs seemed to be much more “balanced”—as defined by simultaneous emphasis on
several performance dimensions‐‐ than either private sector or academic labs. While the results are
not significant for the average number of dimensions considered “critical”, several of the individual
performance dimensions are statistically significant. For example, as compared to private sector
labs, a statistically significant proportion of public sector labs consider employee morale and
creativity, customer satisfaction, and innovation management as dimensions critical to their
performance. Although academic labs seem to do worst in terms of the overall “balance”, they too
fare better than their private sector counterparts on several individual performance dimensions.
For the degree of emphasis on each of these performance dimensions—and the quality of their
linkage to the strategic management system79—public sector labs seem to do better than private
sector labs on all performance dimensions except innovation management (where they perform
worse) and financial performance and control. Several of the results are statistically significant.
While these results suggest a mixed picture, there is, nevertheless, a trend that one can distinguish
in the data. Different sectors do better or worse on difference performance dimensions—and never
better or worse overall. Public sector organizations seem to do well in employee and customer
measures, private sector organizations in innovation management, and academic labs in learning
and knowledge management. There is no statistically significant difference for financial
performance and control. To a large extent, these results point at the historical and natural
tendencies of organizations80 to cater to varying organizational needs and missions. There is,
however, a clear need for greater balance across multiple dimensions of performance among
organizations belonging to all sectors.
Public sector R&D organizations also use, on average, lesser number of performance measurement
frameworks than private sector organizations do. Average number of performance measurement
frameworks in place per organization in our sample was 1.2 with highest for private sector (1.67)
followed by public sector (1.19,) and academia (0.8.) The results are statistically significant for
difference of means between public and private (at 10% level) and academic and private (at 5%
level.) Among the types of frameworks used, private sector organizations are less likely to employ
total quality management (result statistically not significant but suggestive) and more likely to
employ six sigma type measures (result statistically significant at 5% level) than public or private
labs. Balanced Scorecard is prevalent almost equally among public and private sector labs (30% and
25% respectively) although considerably less so among academic labs (6%). There was no
statistically significant difference between the three sectors in terms of number of years since these
79

We operationalize the quality of linkage between strategy, performance, and incentives systems, by
measuring the degree to which performance multi‐dimensionality thinking penetrates through the strategy‐
formulation, performance measurement, and incentives systems using a five‐point descriptive scale (Q 17.)
80 E.g. public sector’s regard for multiple stakeholdership and equity, private sector’s regard for efficiency,
and academia’s regard for innovation and learning
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frameworks were in place, on average, or the perceived impact of these frameworks on
organizational performance, although it seems to be that public sector labs seem to do slightly better
than average and academic labs seem did slightly worse than average.
Finally, in terms of the compensation structure and incentive schemes, public sector organizations
seem to lag behind their private sector counterparts. While private sector labs, on average, pay
somewhere between ‘equal or slightly above average’ and ‘consistently higher‐than‐average’
salaries, public labs pay somewhere between ‘below‐average’ and ‘equal or slightly higher than
average’ salaries. Academic labs do even worse. These differences are statistically significant at the
5% level. Public sector labs, however, seem to compensate for the lower salaries through greater
flexibility in compensation options and individual‐level incentives options. Although the results are
not statistically significant, they are, nevertheless, suggestive and consistent.
Public sector labs seem to do better than private sector labs on both counts, namely, compensation
flexibility and incentive structure flexibility as measured by number of options available. Oddly
though, public sector labs also seem to perceive stronger lab‐level incentives for performance than
academic labs or private sector labs. This is quite contrary to the general perception that
bureaucracy and other factors force public sector lab managers (and their labs) to become
complacent as they see little personal or lab‐level benefit to them for working harder or performing
better than before81.
None of the other organizational features (e.g. large and small labs, basic‐applied and development
labs, and corporate and divisional labs returned practically significant differences on strategy,
performance, and incentives dimensions (analysis not shown here). What does this imply for our
analysis? While there are some statistically significant differences between large and small labs,
research and development labs, corporate, divisional and overall company R&D, these are not as
large and consistent as those between public, private and academic labs. Most of the statistically
significant findings were either expected or can be explained without stretching the theory too
much. A small sample size seriously hampers our ability to perform a multivariate analysis that
controls for the observed differences. However, we interpret our results as an expression of the fact
that, for our sample of R&D organizations, the public‐private‐academic distinction remains the most
powerful of all distinctions that we have considered. Most certainly, there are several factors,
perhaps unobservable in our data, that would account for differences among public‐sector, private‐
sector or academic R&D organizations. To be fair, many of these differences emerge from
underlying missions, requirements, beliefs, histories, and traditions of these organizations.

For example, if one’s research funding or budgetary allocation is to be determined through some kind of
annual escalation formula rather than performance, one’s incentives to perform may be seriously dampened.
81
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This analysis is able to identify specific areas that need a more detailed consideration or ways in
which organizational structures and thought patterns must evolve if we are to implement the
Balanced Scorecard within each of these categories of organizations. Another view of the findings
may be that the Balanced Scorecard needs to adapt to certain peculiarities of the various types of
organizations to which it must be applied. If there is some virtue in the way R&D is organized
within each of these sectors e.g. multi‐stakeholdership within public sector and concern for
efficiency within private sector—and, we believe, that to some extent there is—then care must be
exercised in incorporating these special needs and virtues while implementing different elements of
the Balanced Scorecard in R&D organizations.
5.3.3—Affect of Strategy‐Performance‐Incentives Systems on Organizational Performance
The second set of questions that are of interest to us relate to the effect of strategy‐performance‐
incentives systems on organizational performance itself. The mail survey sought two types of
performance information on the respondents. The first of these was the self‐described performance
rating that could be interpreted as a measure of technological ingenuity (“being world class or doing
things at the cutting edge”) and also as a proxy for effectiveness in achieving the mission of the
sponsors. The second of these were a series of objective, although self‐reported, performance metrics
that the respondents chose to disclose as measures representing important determinants of their
performance. These can be used to arrive at the notion of efficiency of R&D in these organizations.
While the results in quantitative measures of performance are inconclusive, primarily because of
small sample sizes, we can glean some insights from the qualitative analysis. Table 5.20 presents one
way of looking at the notion of performance. It looks at and compares various structural features
(i.e. elements of strategy‐performance‐incentive systems) of organizations that described themselves
as world‐class and among the top‐quartile (designated as high‐performing,) on the one hand, and
above‐average or average (designated as low‐performing,) on the other hand. The first thing we
notice is the organizational breakdown of high‐performing and low‐performing organizations82 in
our sample, specifically, the predominance of academic or university labs in the former (50%) and
public sector labs in the latter (51%) category. This raises the possibility that the differences between
high‐performing and low‐performing R&D organizations thus obtained may be biased by a third
variable, namely, their organizational structure rather than performance‐rating itself.

82

From here onwards, the terminology high‐ and low‐performing merely refers to our own relative
categorization of R&D organizations based on their self‐described performance ratings. It is by no means a
judgment on an individual lab relative to another or on several of them collectively.
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TABLE 5.20: DIFFERENCES BETWEEN HIGH PERFORMING & ABOVE‐AVERAGE/AVERAGE
R&D LABS ON KEY DIMENSIONS OF RELEVANCE (DIFF. OF MEANS TEST)
Important Structural Variables
Self Described Performance Ranking
Sector of Operation Private: Public: Academic
R&D Strategies or Strategic Themes
Technical Excellence
Operational Excellence
Customer Responsiveness
Other R&D Strategy
Total # of Simultaneous Strategies
Degree of “Balance” in Performance Dimensions
Employee Morale & Creativity
Learning and Knowledge Mgmt
Innovation Mgmt.
Customer Satisfaction
Financial Performance/Control
Other Performance Dimension
Average # of Dimensions
Emphasis on Performance Dimensions
Employee Morale & Creativity
Learning and Knowledge Mgmt
Innovation Mgmt.
Customer Satisfaction
Financial Performance/Control
Other
Performance Measurement Systems in Place
Total Quality Mgmt.
Management by Objectives
Balanced Scorecard
Six‐Sigma type Techniques
Technology‐Value Pyramid
Other
Total # of Frameworks Used
How Long in place (yrs.)
Perceived Impact
Compensation and Incentives Structures
Salary (self‐described)
# of Simultaneous Compensation Options
# of Simultaneous Individual Incentive Options
# of Simultaneous Lab‐level Incentive Options

Aggregate
(#, N=84)
2.51
33:30.5:36.5
%
73.8
25
57.1
13
1.72
%
71
60
57
64
49
25
3.29
#
2.32
1.90
2.64
2.07
1.79
1.95
%
23
41
20
17
1
17
1.21
6.01
3.98
#
1.74
1.90
6.27
2.85

High Performing
(#, N=38)
3.63
28:51:21
%
89*
28
63
13
1.94*
%
76
53
61
71
46
23
3.33
#
2.37
2.02
3.13*
2.43
1.81
2
%
33*
43
23
17
0
23
1.41
5.93
4.15**
#
1.89**
2.05
6.58
2.64

Low‐Performing
(#, N=46)
1.58
37:13:50
%
60
21
52
13
1.52
%
67
65
54
58
52
28
3.26
#
2.28
1.8
2.24
1.77
1.77
1.9
%
15
39
17
17
2
13
1.04
6.11
3.81
#
1.61
1.78
6
3.04

* indicates a 5% significance level, ** indicates a 10% significance level, Private is the benchmark category
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The more obvious and expected of the differences include the fact that a statistically significant
number of high‐performing (vs. low‐performing) R&D organizations describe technical excellence
as their preferred strategic theme. A greater proportion of high‐performing organizations also
describe operational excellence and customer satisfaction a preferred strategic theme—although the
results are not statistically significant for either of the two. Also, high‐performing R&D
organizations pay higher salaries. The finding is statistically significant at 5% level. One unexpected
and potentially consequential finding is that high‐performing R&D organizations also had a higher
number of simultaneous R&D strategies (or strategic themes). This result is statistically significant at
5% level.
Other findings of significance include the fact that high‐performing R&D organizations do not
statistically differ from low‐performing ones in terms of performance multi‐dimensionality on any
of the five performance dimensions or in terms of balance across them. High‐performing R&D
organizations, however, paid greater emphasis on innovation management as compared to low‐
performing R&D organizations. The results were statistically significant at 5% level. Another
significant finding relates to the use of performance measurement techniques and methodologies
and their perceived impacts. A greater proportion of high‐performing R&D organizations (vs. low‐
performing ones) used Total‐Quality‐Management (TQM) as a performance measurement
methodology. None of the other techniques differed in terms of their prevalence among the high‐
and low‐performing organizations. High‐performing organizations also perceived the impact from
the performance measurement approaches or techniques to be much greater than the low‐
performing ones. The results are statistically significant at 10% level. Also, high‐performing
organizations, on average, used a greater number of performance measurement methodologies or
frameworks as compared to low‐performing ones. This result is not statistically significant.
Finally, we did not find any statistically significant differences in incentives structures between
high‐ and low‐performing R&D organizations. Although high‐performing R&D organizations seem
to have a somewhat larger number of simultaneous compensation and individual‐level incentive
options and a somewhat small number of simultaneous lab‐level incentive options available to
them, neither of these results was found to be statistically significant.

5.4—DISCUSSION OF KEY FINDINGS
While the survey results indicate several interesting—even unexpected—findings, we will now
highlight the ones of greater consequence to our central concern, namely, the appropriateness and
application of the Balanced Scorecard to R&D organizations. We will discuss the broader
implications of these findings—taken in conjunction with ones from the case studies and
practitioner interviews—in some detail in chapter‐8.
- 145 -

Athar Osama—Strategy‐Performance‐Incentives in R&D

First, survey results clearly suggest that the use of the Balanced Scorecard as a performance
measurement framework among R&D organizations may be more prevalent than often believed.
Contrary to our expectations, we found the Balanced Scorecard (or some variation of it) as one of the
top‐three performance measurement philosophies employed by R&D organizations in our sample.
It was used by 20% of our respondents, second only to Management‐by‐Objectives (41%) and Total‐
Quality‐Management (23%), both of which pre‐date the Balanced Scorecard movement by decades.
The prevalence of the Balanced Scorecard was even higher if one considers only the private and
public sector R&D organizations (25 and 30% respectively). This provides some evidence of the
growing popularity of the Balanced Scorecard movement within public and private sector R&D
organizations alike. We also found that while performance multi‐dimensionality comes naturally to
R&D organizations, they do not do a very good job at maintaining a balance across multiple
dimensions of performance. Only 18% of the organizations consider all five of these dimensions to
be critical to their performance, about 12% consider four out of five and another 40% consider only
three of the five dimensions to be critical to their performance.
Second, another finding of significant consequence to this research is the manner in which R&D
organizations think about strategy. The survey results suggest that R&D organizations tend to take a
diffused rather than differentiated view of organizational strategy in that they simultaneously focus
on multiple rather than a single strategic theme (e.g. technical excellence, customer responsiveness,
or operational excellence.) We found that R&D organizations, on average, employ more than one
(ave: 1.72) strategic theme (or focus) and organizations that describe themselves as world‐class
focus, on average, on 2.08 strategic themes. Kaplan and Norton (2001) would probably argue that
these findings do not auger well for the R&D enterprise. Strategy is about making choices and
having a game plan to differentiate yourself from your competition, asserts Michael Porter (Porter,
1996). Others might contend that R&D organizations are fundamentally different from commercial
entities to whose needs the Balanced Scorecard is tailored to. Our findings may be interpreted as a
prima facie evidence of the popular notion often expressed by NASA’s expressed mission of being
“Faster, Better, and Cheaper” at the same time. Recently, however, this mantra has increasingly
come under public criticism (Oberg, 2000; Pencikowski, 2000.) This is one area that needs more
detailed analysis.
Third, the survey results point out to significant discrepancies in the alignment between strategy‐
formulation, performance measurement, and incentives systems. We sought to address this by
asking our respondents to identify the degree to which they emphasized upon each of their chosen
“critical” dimensions of performance. This allowed us to ascertain the extent to which each
performance dimension was taken into account while making organizational strategy, determining
how its performance was measured, and how the employees were rewarded. We found a trend that
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was uneven, at best. For all five dimensions of performance, we found discrepancies in the degree of
emphasis throughout the strategy, performance, and incentives continuum. For example, while
organizations claimed to reward individuals based on their performance in a certain dimension (e.g.
innovation management,) they did not have a performance measurement system in place to support
that activity. These discrepancies ranged from the highest for financial performance and control
category to the lowest for customer satisfaction category.
Finally, the survey results point towards significant differences between public, private, and
academic R&D organizations in key aspects of strategy‐formulation, performance measurement,
and incentives systems. We did not find any other organizational features such as size, type of R&D
(e.g. research or development labs,) or organization of R&D activity (e.g. corporate or department
labs,) to be a strong predictor of differences in strategy, performance, and incentives systems. To the
extent that this is true, this might hint at a need for taking the cross‐sectoral differences in the
organization of R&D activity (e.g. mission requirements, resource constraints, ability to attract
talent) into account in deploying the Balanced Scorecard in R&D organizations.
One major non‐finding relates to the absence of statistically significant differences between high‐
and low‐performing R&D organizations. We also did not find clear linkages between desirable
characteristics of effective strategy‐performance‐incentives systems (e.g., use of multi‐attribute
frameworks, and quality of linkage between strategy, performance, and incentives systems) and
improvements in organizational performance itself. We expect this to be an artifact of the data (i.e.
lack of good measures of organizational performance) rather than the organizational reality itself.
Small sample sizes and lack of important second‐tier performance variables undermined our ability
to explore possible reasons for these apparent anomalies. This lack of finding clearly calls for a more
detailed examination.
On the whole, we are compelled to conclude that while we find some discrepancies surprises in the
data, multi‐attribute strategy and performance architectures, like the Balanced Scorecard, are not
foreign to R&D organizations. This analysis represents an important first step toward our intended
goal of developing a better sense of the universe as we make an informed judgment on the use the
Balanced Scorecard in R&D settings. The obvious limitations of survey research coupled with
problems of a low response rate do not allow us to draw detailed conclusions about how R&D
organizations implement Balanced Scorecard and whether or not these make any impact on
organizational performance itself. We will take up these issues in more detail in the case study
segment of this research.
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CHAPTER #6

STRATEGY‐PERFORMANCE‐INCENTIVES (SPI) SYSTEMS IN PRACTICE:
LESSONS FROM INDIVIDUAL CASE STUDIES
Case studies were chosen to be one of the two methodological approaches—alongside a mail survey
of R&D labs across the US—primarily because of their ability to illustrate the phenomena of interest,
namely, strategy‐performance architectures in R&D labs, with their complex and multi‐dimensional
contextual details within actual R&D settings. In this chapter, we would provide a brief snapshot of
each of the six cases conducted for the purpose. For the more interested and diligent reader, we
would recommend the more detailed case descriptions and analyses in Appendix A. In the chapter
that follows, we would look at these cases from a methodological lens and do a cross case analysis
to make generalizations across them.
Each of the case briefs follows a predictable pattern. We introduce the case study by highlighting its
salient features with respect to strategy‐making, performance measurement, and incentives systems.
We then contrast the case with the traditional (Kaplan and Norton) and our own R&D Balanced
Scorecard (developed earlier) and ask the question: How balanced are the strategy‐performance‐
incentives systems of the organization in question? Does it implicitly or explicitly aspire for balance
across performance dimensions or even follow the Balanced Scorecard? Does the strategy‐
performance architecture (or Balanced Scorecard) contain the necessary structural ingredients that
deliver the sort of performance breakthroughs often attributed to the Balanced Scorecard? Finally,
we conclude by briefly outlining the key lessons learnt from that particular case itself.
6.1—CASE STUDY #1:

A MULTI‐PRONGED STRATEGY‐PERFORMANCE‐INCENTIVES SYSTEM AT A MEDICAL PRODUCTS CO.
CSO1 is a $50 mn. mid‐sized spin‐off of a multi‐product international conglomerate specializing in
medical, environmental, and consumer products segments. CSO1’s is a traditional private sector
R&D operation ($10 mn.) that is driven by the needs of the market. The 20 or so technical employees
at CSO1 work in a fast‐paced, results‐oriented, project‐driven environment that puts very high
expectations of them with regards to the commercialization potential of their scientific and
technological contributions. The nature of work, therefore, is focused on new product development
(70%) and product and process improvement (25%) with basic research accounting for only 1% of
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the R&D expenditure and applied research taking up the rest. The case illustrates several important
aspects of strategy‐performance‐incentives (SPI) systems in private sector organizations relevant to
our central thesis. For example:
•

•

•

•

CSO1’s strategy formulation system is fairly typical in its use of multiple constructs e.g.
mission, vision, strategic objectives, values etc. in defining strategy that can, if they don’t relate
to each other, lead to confusion, dilution of focus, and “shallowing” of strategy among its
employees.
CSO1’s primary performance measurement architecture—an MBO‐based system—has its
weaknesses and strengths that its leaders and managers must look into. While it does a fairly
comprehensive job of cascading organizational strategy and objectives to the level of an
individual employee, it can, at times, have limitations in terms of its ability to connect with the
technical employees.
CSO1’s incentives structure emphasizes on giving its employees, including technical
employees, a stake in the company’s performance. While the incentive structures in place do not
discriminate against technical employees, they also do not depend upon a clear and direct
connection between their contribution or that of the R&D department to CSO1’s financial
performance.
Although CSO1 does not implement a Balanced Scorecard, its strategy‐performance‐
incentives systems aspires “balance”, both explicitly and implicitly. The degree to which the
balance is actually achieved varies considerably across performance dimension.

The defining feature of CSO1’s strategy‐performance‐incentives (SPI) systems is the use of multiple
managerial frameworks e.g. MBO, Six Sigma, 360‐degrees, Standards of Leadership (SoL) model etc.
alongside (but also on top of) each other in the strategy, performance, and incentive realms whose
alignment presents a challenge to the organizational managers. The case raises critical questions
about the marginal benefit/value derived from putting additional managerial frameworks in place
(Please see p.6). Following is a brief overview of CSO1’s strategy‐performance‐incentives (SPI)
system that illustrates its key features and lessons learnt.
6.1.1—A plethora of sources contribute to a predominantly top‐down strategy‐making process—
In a manner that is typical of small‐to‐mid sized private sector organizations, organizational
strategy, priorities, and performance expectations are driven by the needs of the competitive
marketplace. They are very precisely defined through consultations between the Board of Directors
of the parent conglomerate and CSO1, the top management of CSO1, and the research management
in a partly consultative and partly top‐down manner. The individual scientists and engineers
contribute to the process only indirectly—primarily as custodians of organizational scientific
capability—but are responsible for on‐the‐ground implementation of R&D strategy. The real
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challenge of the strategic planning process is to match organizational capability (the bottom‐up
stream) with external opportunity (the top‐down stream). The annual strategic planning process
begins with the identification of CSO1’s profit and revenue targets. Organizational objectives are
then identified in five key performance categories (“dimensions”) of market leadership, growth,
profitability, operational excellence, and people development designed to support the
revenue/profit targets. This five‐part categorization, however, differs from the performance
perspectives of the Balanced Scorecard, not only in nomenclature and ordering but also in the lack
of an explicit causal performance model behind the categories.
Several of these strategic objectives, spread across five performance categories, are non‐financial
(e.g. 14 out of 25 strategic objectives in a specific year were non‐financial) and each relates to a
specific deliverable for one of the
Parent
Conglomerate
several functional/departmental
(Corp. Goals)
heads (i.e. Vice Presidents). These
are termed OGSMs (“objectives‐
goals‐standards‐measures”). These
CSO1
Board
of
highest‐level OGSMs are then
Directors
(Annual Revenue
cascaded down the organization
Goal in $s)
into OGSM2s (for directors) and
OGSM3s (for managers and
Strategic Objectives
. $s Revenue in the year
individuals). This process of
. # of New Product Launches
. 14 of 25 objectives are non-financial
cascading operationalizes the
organization’s overall objectives
and strategy into pieces that are
Human
R&D
Operations
Finance
Marketing
actionable by individuals (Figure 6‐
Resources
. OGSM1
1). In principle, this system of
. OGSM1
. OGSM1
. OGSM1
. OGSM1
cascaded OGSMs, by aligning the
. OGSM1
(Function or
(Function or
VP Level)
objectives of various sub‐
VP Level)
organizational units with that of
OGSM 2
OGSM 2
OGSM 2
(Director
CSO1, tightly couples the entire
Level)
series of individual efforts into a
coherent whole in a transparent
OGSM 3
OGSM 3
OGSM 3
(Manager/
and fair manner. In practice,
Employee
Level)
however, we encountered some
resentment by technical employees
Figure1: The Formal strategy making process at CSO1
Figure 6‐1: OGSMs— Hierarchical Strategic Planning at CSO1
about the inability and inflexibility
of this MBO‐based system to account for and recognize their unique contributions to the
organization.
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Another possibility of dysfunction—of which we found some evidence—arises due to multiplicity
of sources of guidance that impinge on the strategy formulation process. These include
organization’s mission, vision, values, and statement of objectives etc. Dysfunction may arise if
these multiple sources of guidance do not follow through from (or relate to) one another or even if a
case for it has not been made in an explicit and transparent manner. With the interrelationships
between each of these sources (e.g. how do the constructs identified in the vision relate to those
identified in the statement of objectives or vice versa) not clearly defined, the employees begin to
consider them as separate and unrelated sources of guidance thus leading to organizational
confusion and dilution of strategic focus.
6.1.2—A multi‐pronged performance system measures strategy execution & organizational
alignment—CSO1’s performance measurement architecture presents a picture of an “over‐
managed” organization. The multi‐pronged performance measurement system comprises several
layers of measurement activity pieced together through at least three separate processes. The first
(and main) framework in this series of measurement frameworks is the MBO‐based OGSM system
(discussed above). OGSMs for each level of the organization, starting from the departmental head
all the way down to the level of an individual, are determined in a manner that identifies specific
quantitative performance targets for each. These performance targets are then used to measure and
monitor performance throughout the organization. A significant element of this process is the one‐
to‐one translation of the five performance categories used for developing organizational strategy
into ones used for measuring its performance as well.
The second of this series of performance frameworks—the SIPOC diagramming—has its roots in the
Six Sigma methodology. Through this framework, CSO1 maps over a 100 important processes
across varied organizational domains, identifies performance benchmarks, and determines data
requirements for measuring the performance of each of these processes. SIPOC diagramming is
carried out every 2 years or so and the alignment between diagrammed and actual processes is
checked every year through an organization‐wide Process Excellence Audit. The performance
measures and targets identified for each of the processes whose SIPOC diagram is created are also
back‐linked to organizational objectives.
The third of this series of frameworks is an individual performance appraisal system administered
through the HR function within CSO1. This system, in principal, integrates well with the OGSM‐
based performance architecture by directly adopting the individual level OGSM3s as measures of
individual performance but also adding upon them. The system uses a Standards of Leadership
(SOL) model of assessing individuals’ development needs whose connection and contribution to
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organizational strategy is, at best, only speculated. In addition to the above, CSO1 also plans to
implement a 360‐degree feedback system to further strengthen its performance architecture.
Both SIPOC and individual performance appraisal (OGSM) systems seem to have some, albeit non‐
quantifiable, impact on performance itself. The mechanism for such an impact, however, was
haphazard rather than systematic. For example, the individual performance appraisal process—
through its quarterly employee‐supervisor meetings—forced people to work towards their goals.
The usefulness of these meetings, however, largely varied from individual to individual. Some
managers‐employees paid more emphasis to making these a useful way of stocktaking and
performance feedback while others treated them as merely an exercise in paper‐pushing. SIPOC
diagramming and the Process Audit, one the other hand, helped culminate into a check of
organizational alignment and correction of deficiencies in organizational processes with significant
opportunities for performance enhancement. This process, however, happened only once every two‐
years with the consequence that it did not provide for a sustained focus on organizational strategy
and performance.
6.1.3—Incentives structure emphasizes making employees stakeholders in organization’s
success—CSO1 provides a fairly high‐powered incentive system and competitive environment for
its employees—the focus primarily being to provide the technical employees with a stake in the
company’s success. Both financial and professional rewards exist for technical employees. The key
vehicle for professional rewards/recognition is the dual career ladder that rewards individuals who
excel within the technical domain. Titles such as “Distinguished Member of Technical Staff” and
“Chief Engineer or Scientist” are fairly common in the industry and are established as standards for
recognizing performance of technical professionals.
On the financial side, there exist performance‐based salary increases, an annual bonus plan for all
employees (including technical employees), and a stock options plan for key executive‐level
employees. Annual raises are awarded from an annual merit pool and differential raises based on
individuals’ performance are common. Bonuses are structured in a manner to incorporate
individual, departmental, and company‐wide performance. Generally, individuals, based on their
performance, can get anything from 8% to 40% (on average) of their basic salary as an annual
bonus—although this figure may exceed well above the 40% mark for key managerial employees.
Stock options are available to key employees as a means of executive compensation that, based on
meeting and exceeding of performance goals, might go anything up to 100% of base salary or more.
According to the prevailing corporate wisdom, financial incentives are important for incentivizing
desired performance by the employees, including the technical employees. The use of OGSMs to
assess an individual’s performance tightly couples individual motivations to organizational goals
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and provides them with an incentive to outperform these goals. CSO1’s financial incentive
structures are designed to provide its employees with a stake in the company’s success. The merit
pool, the bonus plan, and the stock options plan are designed with that objective in mind. CSO1,
however, must strive to ensure that rewards and recognition of the technical staff is as closely
aligned to their own performance as possible and watch for the situation where it becomes too
dependent on the financial success of the company over which they have little direct control.
6.1.4—Though not a Balanced Scorecard, CSO1’s strategy and performance systems aspire for
“balance” across performance dimensions—Although CSO1 does not implement a Balanced
Scorecard (a la Kaplan and Norton,
1996, 2001 etc.), it does strive to
Customer
Perspective
achieve balance across multiple
dimensions of performance in its
strategy and performance
Marketshare
measurement systems. Figure 6‐2
presents a picture of CSO1’s
strategy‐performance multi‐
dimensionality laid over the
Operational
Growth
Profitability
Excellence
performance perspectives of the
(Internal Process)
traditional Balanced Scorecard (in
dotted gray). Despite significant
differences in the specifics, the two
People
Development
frameworks are, in general, quite
(Learning&Growth)
similar.

Financial
Perspective

Figure 6: “Balanced” in CSO1s Strategy‐Performance Systems

Figure 6‐2: Balance in Strategy‐Performance Systems at CSO1
CSO1’s strategy‐performance‐
incentives system also indicate
several of the structural features that one finds in the Balanced Scorecard and similar systems,
including, performance multi‐dimensionality, cascading and operationalization of strategy, its use
for setting rewards and incentives, and its ability to integrate with the broader strategic
management framework etc. On several other counts CSO1’s strategy‐performance‐incentives
system appears to fall short of the standard practice among Balanced Scorecard adoptees, namely,
the explicit use of cause‐and‐effect logic, the participatory nature of strategy‐making process, and
the use of actual scorecards and strategy‐maps etc.

Figure 6‐‐3 presents another view of CSO1’s strategy‐performance‐incentives systems. Here we
compare the explicit (assessed through a simplified strategy question: “Is this performance
dimension deemed critical”) and implicit (assessed through a detailed strategy questionnaire)
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degree of balance in CSO1’s SPI systems using our own R&D Balanced Scorecard as a benchmark.
The results indicate that although CSO1 does not implement a Balanced Scorecard, it may explicitly
or implicitly aspire for balance across multiple dimensions of performance. For example, even
though CSO1’s leaders and managers did not believe they emphasized customer satisfaction to be a
critical performance dimension, a detailed strategy questionnaire indicates that they did do most of
the things one is likely to find in an organization that does so.
6.1.5—Do Multiple Management Frameworks Constitute a Coherent Strategic Management
System—Does the “MBO‐based” system of management at work at CSO1 provide a comprehensive
and integrated strategic management framework that sends an unambiguous signal to the
employees? In principle, it can, although in practice, it probably falls short of the ideal. The use of
multiple management
5.00/3.0
frameworks at CSO1 presents
COLOR CODING:
CATEGORY LEGEND:
CS
(1-5)
score
on
Green—Aggregated
EMC—Employee Morale & Creativity
clear evidence of the fact. We,
Detailed Strategy Questionnaire
LKM—Learning & Knowledge Mgmt.
IM—Innovation Mgmt.
Blue—Score on Simplified
and several of our
FPC—Financial Performance & Control
Strategy Dimensions Question
CS—Customer Satisfaction
interviewees, struggled with
the notions of “marginal”
4.75/3.0
4.67/4.0
IM (1-5)
FPC (1-5)
benefit CSO1 was getting out
SCORING LEGEND:
of these successive layers of
Rewards/Incentives are tied
to Performance in this area
management tools and
Performance is regularly
measured and monitored
frameworks. Do CSO1’s
Explicit initiatives exist in
leaders gather a different set
this area to develop an edge
4.8/0.0
4.75/5.0
Considers it a Source of
of metrics for their OGSMs
LKM (1-5)
Strategic Advantage
EMC (1-5)
Considered Important by
and a separate set for SIPOC
Mgmt.
diagrams? It is likely that
Figure8: CSO1 – Degree of Balance Between Performance
Dimensions
Figure 6‐3: Strategy‐Performance‐Incentives
Alignment
at CSO1
already over‐burdened and
skeptical employees see these
as apparently disjoint measurement frameworks that do not necessarily link well with each other.
The competing pressure of having to pay attention to each of these may also lead to measurement
“overload”, confusion and lack of focus among CSO1’s employees.
Also unclear is the additional marginal benefit of having these multiple performance measurement
frameworks in place or, conversely, if they represent an unwarranted “measurement burden” or
drain on CSO1’s resources. An official of CSO1, for example, failed to come up with a clear case for
marginal benefits from multiple techniques, defending the use of SIPOC diagramming as a
requirement set by the parent that may or may not be generating additional value at CSO1. We
found some evidence of “measurement burden” as well. For example, much of the SIPOC
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diagramming and data‐collection activity happens not as an on‐going exercise to ensure
organizational alignment but as a one‐off thrust right before the Process Excellence Audit.

6.2—CASE STUDY #2:

PARTICIPATIVE STRATEGY‐MAKING AND PERFORMANCE DASHBOARDS IN ACADEMIA
CSO2 is mid‐sized state‐funded land grant institution of higher education with an annual R&D
expenditure of $120 million. The university hires around a 1000 employees in technical and
managerial/administrative cadre and can be subdivided organizationally into 7 constituent colleges
comprising around 45 academic departments. In terms of performance, it compares rather
unfavorably on several measures of research input, process, and outputs among a list of 12 peer
institutions. The case illustrates several important aspects of strategy‐performance‐incentives (SPI)
systems in academia that are relevant to our central thesis. For example:
•

•

•

•

CSO2’s compact planning process represents the cutting edge in participative strategic
planning within academia and research settings. Though hindered, initially, due to non‐uniform
understanding (and hence implementation) of the underlying concepts, compact planning has
the potential to involve and empower researchers and align sub‐organizational objectives with
that of the larger organization.
CSO2 uses dual performance measurement frameworks, namely, traditional peer‐
review/tenure system and performance dashboards, in line with the needs of its academic and
administrative functions respectively. The challenge obviously for CSO2’s management is to
ensure that this dual system does not put competing demands on individuals and sub‐
organizational units as well as the need to bring about a gradual convergence in the dual
architecture.
CSO2’s incentives structure is fairly traditional for bureaucratic and equity reasons and the
administrative and research leadership emphasizes intrinsic motivation and better upfront
selection of (researchers) employees as keys to individual performance.
CSO2’s performance dashboards resemble the Balanced Scorecard in many ways but they
also differ in several significant respects. While there is an explicit desire to achieve balance, the
degree to which it is actually achieved varies considerably across various sub‐organizational
entities.

The distinguishing feature of CSO2’s strategy‐performance‐incentives (SPI) systems, however,
remains its use of cutting edge strategy‐making and performance measurement methodologies,
namely, compact planning and performance dashboards, in academia—a practice in which
contemporary academic research institutions lag far behind their industrial counterparts. This case
illustrates some of the problems associated with implementing such “in‐vogue” management
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frameworks in traditional academic environment and hints at the possibilities of performance
enhancement that might arise out of these.
Following is a brief overview of CSO2’s strategy‐performance‐incentives (SPI) system that illustrates
its key features and lessons learnt.
6.2.1—Compact planning represents the cutting edge in participative strategy‐making in
academia—The Compact Planning process, although quite new and innovative, is not entirely new
to academia. It has been inspired by its success at several well‐known institutions of higher learning,
namely, North Carolina State and Texas A&M University, among others. At CSO2, the concept of
compact planning formalizes a series of iterative and participative top‐down and bottom‐up
consultations that go into the annual strategic planning process. The idea, because of its emphasis
on a promise or a contract (a “compact”) between two parties, in this case academics/researchers
and the administration of CSO2, is especially suited to the academic settings because of their
tradition of academic freedom, flexibility, and independence.
In theory, a compact at CSO2 is a formal agreement of a pre‐specified format, written jointly by the
contracting parties, that delineates directions and actions, respective responsibilities, investments, outcomes,
and mutual performance expectations in the context of unit and university’s long‐range goals. The compact
planning process, if correctly undertaken, provides a means for involvement of reluctant academic
and research staff into the strategy‐making process, encourages‐forces them to think through the
organizational priorities and strategy and their own contributions to it, and come up with strategies
(along with budgets, performance targets, milestones etc.) to bridge the gaps. Starting from the top
and repeated throughout the organizational hierarchy, compact planning provides a means to align
sub‐organizational priorities with organizational goals and helps identify opportunities to
rationalize investments and performance enhancement activities.
In practice, however, implementation details might vary as do the perceived or realized benefits. At
CSO2, for example, compact planning has been mandated throughout the organizational hierarchy,
including administrative and academic units/colleges. While the administrative units find it quite
easy and “natural” to implement a management framework, the academic units have found it
challenging to do so. The most important of these challenges include uneven understanding of the
basic concept among academic/research staff who are required to develop the compact plans and
skepticism about its value and/or the seriousness of CSO2’s management. The first of these has led
to faulty implementation while the second has led to lack of involvement in the process itself.
Another major challenge has been to restructure or integrate the more traditional (“ivory tower”)
departmental peer review into a more commonplace compact planning exercise.
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While the acceptance among the academic units, as against the administrative units, has been slow
to begin with, even among those that have taken it seriously, the quality of implementation and the
perception of benefits (and hence objectives of doing it) have varied considerably. One of the college
deans we talked to could clearly relate instances where some of the department heads were quick to
get the “knack” of the process and used it intelligently to get favorable budgetary allocations while
others struggled to relate to it and found themselves at the short end of the stick. The “grumbling in
the ranks”, however, is slowly giving way to seriousness as the skeptical realize the benefits they
stand to gain if they “play along” intelligently. The key factor here in building support for the
process has been its connection to the annual budgeting process that unequivocally communicates
the degree of management commitment to the entire organization.
6.2.2—Dual performance measurement frameworks put competing demands on CSO2’s
employees—The performance measurement architecture at CSO2 represents a mix of the new and
the more traditional. CSO2’s top‐level leadership emphasizes the use of performance dashboards to
display and communicate
performance information to
external, and more recently
internal, stakeholders. The
performance dashboards at CSO2
resemble the Balanced Scorecards
in terms of their visual (“look and
feel”) and categorical features (i.e.
performance dimensions). The use
of these dashboards as scorecards
of CSO2’s performance for external
audiences, however, contrasts
sharply with that of the Balanced
Scorecard that were first used for
internal audiences only. To that
Figure 6‐4: Performance Dashboards at CSO2
effect, performance dashboards
at CSO2 have largely been used as a “ceremonial” public relations rather than a strategy‐mapping
tool. While performance dashboards often follow organizational strategy, this correspondence is far
from being perfect. There is, however, an effort underway to closely link performance dashboards
with the compact planning process at CSO2 so as to fully ground it in organizational strategy.
The adoption of performance dashboards has thus far been rather sporadic and primarily limited to
the administrative units of CSO2. In the academic departments, on the other hand, the more
traditional peer review/tenure system still remains the prevalent mechanism of performance
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assessment. This process takes place in a collegial manner with each individual academic/researcher
meeting with his or her departmental superiors and/or members of the tenure committee appointed
by the Dean to discuss performance expectations as well as actual performance. These expectations
may take the form of quantitative (e.g. score above a threshold on student reviews or number of
published papers every year) or qualitative (e.g. contribution to intellectual environment of the
institution) performance targets. The departmental peer‐review/tenure system has been a fairly
well‐established practice in academia and is known for its strong influence on individuals’
performance.
The two above‐mentioned systems—found prevailing in different sub‐organizational units—can, in
principle, continue to function seamlessly if they emphasize the same performance attributes or
even if they stress upon different aspects of performance. In practice, however, CSO2 possibly runs
into a situation when the two conflict with each other, putting competing demands on individuals
they seek to influence. For example, technology transfer‐‐an organizational priority, as identified by
the goals of the university‐‐appears on one of the performance measurement framework (i.e. the
dashboards) but not the other (i.e. departmental peer‐review). Many researchers are compelled by
the contradictory pressures to do technology transfer to contribute to their departments’
performance dashboards, on the one hand, and to focus their energies on teaching and publication
to satisfy the peer‐review/tenure process, on the other. CSO2’s leadership must work towards
removing this apparent discrepancy or incorporate both within the same framework with explicit
weights assigned to each so as to send an unambiguous message through the performance
measurement system.
6.2.3—Intrinsic incentives and better upfront selection are perceived as key to performance—The
rewards and incentives system at CSO2 is quite traditional, to say the least, mainly depending upon
intrinsic factors (e.g. pride in one’s work, flexibility and freedom etc.) to motivate performance. The
incentive environment on the administrative side is low‐powered with most of the
officers/employees working on fixed salaries. This, however, does not rule out some strong
reputational factors (e.g. chances of landing a better job at a different institution or promotion
within the same institution) that might influence individuals’ performance. Increasingly, the
administrative and support services of the university are being converted into business‐like
operations with leadership’s desire to unambiguously take the university in the direction of a
stronger coupling between pay and performance. Several factors, namely, tradition, bureaucracy,
and concerns of equity currently hinder the progress on this end.
On the academic side as well, CSO2 faces a constrained incentives environment. The strongest
incentives are hypothesized to be intrinsic and professional i.e. not financial. A constrained resource
situation and bureaucratic rules leave CSO2’s leadership with little leeway in using financial
rewards to incentivize the performance of teaching and research staff. Promotion to higher levels
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(i.e. the tenure process) and greater prestige in the professional community that comes with it is by
far the strongest motivator of performance. The prevailing wisdom seems to be that financial
rewards, over and above the “carrot” of the tenure system, can do little to force people to work
smarter or become better researchers. If given additional financial resources to improve
performance, the institution would probably spend it on paying higher salaries to attract better
researchers in the first place rather than trying to “force” getting additional output out of the
existing ones. While true to an extent, we do also find some emphasis on and effect of professional‐
cum‐financial rewards (e.g. startup funding, travel and conference support, recognition, re‐
assignment of duties etc.) on performance.
6.2.4—Performance dashboards incorporate several features of the Balanced Scorecard, but
misses others—CSO2’s performance dashboards resemble the Balanced Scorecard (a la Kaplan and
Norton, 1996, 2001 etc.) in certain aspects of their structure, if not the intent. It identifies several
dimensions of performance in its strategy and performance measurement systems. Figure 6‐5
presents a picture of multi‐dimensionality in CSO2’s performance dashboards laid over the
performance perspectives of the traditional Balanced Scorecard (in dotted gray). Despite significant
differences in the specifics, the two frameworks are quite similar, generally. One important element
that is missing in CSO2’s performance dashboard, however, is the internal process dimension.
Figure 6‐VI presents another view of CSO2’s strategy‐performance‐incentives systems. Here we
compare the explicit (assessed through a simplified strategy question: “Is this performance
dimension deemed critical”) and implicit (assessed through a detailed strategy questionnaire)
degree of balance in CSO2’s SPI systems using our own R&D Balanced Scorecard as a benchmark.
We see a picture of an organization that is fairly well‐balanced across performance dimensions
although the degree and depth of alignment between strategy‐performance‐incentives systems falls
short of the ideal.
Customer
Perspective

From a structural
standpoint, apart from
balance between various
performance dimensions,
several other features stand
out in CSO2’s strategy‐
performance‐incentives
systems. These include,
among others, the
participative nature of the
compact planning process,

Community
Impact

Innovation
Campus

Students

Research
Funding

Technology
Commercialization

Financial
Perspective

Faculty
(Learning&Growth)

- 159 -
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Figure 11: “Balance” in CSO2a’s Strategy‐Performance Systems
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the cascading of compact planning and performance dashboards throughout the organizational
hierarchy, their ability to integrate (or integrate with) other aspects of the overall strategic
management framework (e.g. budgetary process, individual performance appraisal system etc.), and
the visual and communicational aspects of the scorecards etc.
Where CSO2’s SPI
COLOR CODING:
CATEGORY LEGEND:
2.57/4.0
systems lack are the
Green—Aggregated score on
EMC—Employee Morale & Creativity
CS (1-5)
LKM—Learning & Knowledge Mgmt.
Detailed Strategy Questionnaire
IM—Innovation Mgmt.
absence of an explicit
Blue—Score on Simplified
FPC—Financial Performance & Control
Strategy Dimensions Question
CS—Customer Satisfaction
cause‐and‐effect logic
(thus depriving it of the
2.83/4.0
3.5/4.0
ability of strategic
IM (1-5)
FPC (1-5)
learning), the absence of a
SCORING LEGEND:
Rewards/Incentives are tied
critical performance
to Performance in this area
Performance is regularly
dimension, namely,
measured and monitored
Explicit initiatives exist in
internal process on the
this area to develop an edge
3.2/5.0
3.25/4.0
Considers it a Source of
scorecard, and the lack of
LKM (1-5)
Strategic Advantage
EMC (1-5)
Considered
Important by
use as an internal
Mgmt.
strategy‐making tool.
Figure 6‐6: Strategy‐Performance‐Incentives
Alignment
at CSO2
Figure12: CSO2 – Degree of Balance Between Performance
Dimensions
Another serious
deficiency in the CSO2’s
SPI systems is a less‐than‐desired connection between strategy (compact planning) and performance
measurement (dashboards). These and other elements must be adequately addressed by CSO2’s
leaders and managers to fully exploit the potential of these innovative management frameworks.
6.2.5—Innovative strategy and measurement frameworks, if implemented intelligently, maybe
well‐received in academic/research settings—While CSO2’s is a clear example of the efficacy of
innovative managerial frameworks in more traditional academic research settings, it also illustrates
several issues that might arise during such exercises. Compact planning process stands out as an
example of participative strategy‐making aimed at getting skeptical researchers and academics
involved in the exercise. Top management support‐‐CSO2’s President’s unequivocal support and
involvement in the process—was critical to transforming skeptical bye‐standers into eager
participants. It also helped to raise the stakes of adopting or not adopting the process. CSO2 did so
by linking its budgetary allocation process with sub‐organizational compact plans.
Another important ingredient of a successful implementation, especially within the research
settings, is a phased approach to implementation. At CSO2, the implementation of both compact
planning and performance dashboards started with administrative units. The more skeptical and
“conservative” research units only adopted these methodologies once a clear value proposition was
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established for them. Persistence came out to be another important factor that first convinced the
skeptics to “play along” and ultimately become enthusiasts. Persistence, however, is a double‐edged
sword that must be used with great caution. At least a couple of important obstacles also stand out:
•

Firstly, the case established the importance of ensuring that everybody not only understands
the tool/methodology being implemented but also its purpose within the organization in as
clear terms as possible. At CSO2, we observed differences in enthusiasm for and success of
the compact planning exercise, across various organizational sub‐units. The organizational
leaders, however, worked patiently with those units that did not do well the first time to
ensure that they understood the process well and used it intelligently the next time around.

•

Secondly, the case establishes the need for phasing in the newly adopted management
technique in a manner that is non‐threatening to the existing strategy‐measurement
architecture. This can be done by entirely replacing the old architecture with the new one—a
difficult task by all counts, or by making the new complimentary to the old—especially as
long as significant stakes remain are attached to the older way of doing things. In the context
of CSO2, we can see this tension at work. Compact planning is gradually replacing the
departmental reviews (a desirable end‐state) while the performance dashboards are still
complimentary and playing second fiddle to departmental peer‐reviews in important ways
(an intermediate state, at best).

Despite the above obstacles, however, CSO2 stands out as a proof of concept of several of the
hypothesized advantages of Balanced Scorecard‐type SPI systems in academic settings.
6.3—CASE STUDY #3:

A SIMPLE STRATEGY‐PERFORMANCE SYSTEM AT A LARGE CORPORATE R&D ORGANIZATION
Case study organization # 3 (hereby, CSO3) is the North American arm of the central research and
development organization of a large multi‐company international conglomerate specializing in
electrical and electronics, automation, transportation, and communication systems. As one of the
five laboratories in the overall central global corporate R&D organization of the parent
conglomerate—CSO3 conducts application‐motivated basic research and advanced development

in computer and communications technology and related areas. From an organizational
standpoint, CSO3 is subdivided into two sub‐organizational units, namely, the research and the
technology labs. The research lab has an annual budget of $8 million that is divided between
basic and applied research in the ratio 3:1. CSO3 employs a staff of over 50 professionals. The
case illustrates several important aspects of strategy‐performance‐incentives (SPI) systems at a fast‐
dying breed of Bell‐Labs‐style R&D organizations that have to balance the dual missions of
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curiosity‐driven basic research and application‐specific applied research within the same
organizational entity. The contradictory requirements of both these realms of activity, namely, doing
unfettered research at the cutting‐edge while also justifying relevance to the corporate parent,
creates interesting problems of strategy, performance, and incentives at CSO3 that are relevant to
our central thesis. For example:
•

•

•

•

CSO3’s strategic planning process represents a series of one‐to‐one interactions between the
research director and autonomous principal investigators/project leaders and is typical of this
class of R&D organizations. The role of the research director, in this case, is central to the
effectiveness of the organizational arrangement. He or she is a dual‐purpose gate‐keeper,
balancing and mediating between the knowledge of research capability on the one hand, and
corporate strategy on the other.
CSO3 uses a traditional industrial peer‐review type performance measurement system
whose beauty (and effectiveness) lies in its simplicity. The challenge, however, is whether or not
and how well does that simple performance measurement framework capture the complex
reality of the organization and its relationship with the corporate parent/sponsor(s).
CSO3’s incentives structure is fairly traditional—depending upon intrinsic factors—
although it does recognize extra‐ordinary effort. The flexibility to hire and fire along with
strong performance expectations and a tight and transparent feedback loop provides a potent
(dis)incentive to perform
CSO3’s strategy‐performance architecture although far from being a Balanced Scorecard,
does exhibit elements of balance across performance dimensions. CSO3 also raises important
questions about the effectiveness and/or marginal utility of using a Balanced Scorecard in small
organizations with simple and uni‐dimensional missions.

The distinguishing feature of CSO3’s strategy‐performance‐incentives (SPI) system, however, is the
simplicity with which it defines performance expectations, measures and rewards performance, and
ties all of these together into a seamless whole. A key lesson to be drawn here relates to the need for
communicating performance expectations as clearly as possible—even before an individual is hired
into an organization—and then ensuring that all organizational systems send a coherent message to
the employees by fully supporting the achievement of these expectations. From the standpoint of
R&D leaders and managers alike, “hiring right”, connecting with employees, and providing them
with individualized feedback and incentives is critical to performance. While the specifics of the
case might only be relevant to smaller R&D operations in less bureaucratic environments, the
general points about performance expectations and feedback, nonetheless, apply to all R&D settings
irrespective of size or type of work performed
Following is a brief overview of CSO3’s strategy‐performance‐incentives (SPI) system that illustrates
its key features and lessons learnt.
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6.3.1—A highly individualized strategy‐making process balances individual autonomy/freedom
with corporate interests—CSO3 is organized as a relatively flat organization with the real authority
and resources lying with individual scientists and engineers who work independently and
autonomously as principal investigators or as members of small project teams. The strategy‐making
process at CSO3 attempts to, one the hand, mediate between its dual objectives of “generating highly
significant intellectual contributions” (the scientific mandate) and “significantly impacting parent’s
business [through transfer of technology]” (the organizational mandate), on the other hand, the personal
interests and agendas of a group of high‐caliber scientists and engineers whom it hires and gives a
relatively free reign over resources and intellectual agendas.
This process starts even before a formal strategy session is held. Specifically, performance
expectations are clearly defined at the time of hiring of each and every individual within the
organization. This is done through formal and informal discussions that explicitly touch upon what
the organization stands for, what it expects from each of its employees, in what terms each will be
measured, and what are the consequences of not performing up to those expectations. New hires are
strongly encouraged to opt into the organization if their own personal intellectual agendas match
that of the organization and if they are personally comfortable with having to take on the dual
duties of innovating at the cutting edge as well as transferring technology back to the parent
company. “Hiring right” in the first place, according to CSO3’s managers, saves a lot of trouble later
on when people could other find themselves out of sync with the culture and objectives of the
organization.
The organization‐wide strategy formulation process takes the form of a series of one‐to‐one
consultations between research directors and principal investigators (for CSO3 Research Lab) or
project leaders (for CSO3 Technology Lab). The research directors play a pivotal role in this exercise,
trying to mediate between and align the intellectual agendas of the individual researchers, on the
one hand, and long and short‐term interests of the corporate parent, on the other. This interaction
may take several forms and iterations. Lab directors, having listened to principal investigators’
research priorities and plans for the coming year, may suggest minor modifications to make them
more aligned to corporate goals, enhance chances of a successful technology transfer, advise on
alternate approaches to achieving the stated objectives, or bring other related fruitful opportunities
to their attention. Whatever the nature of these conversations, the decisions are made through
mutual consent and understanding of the two parties.
The research director’s unique position as a participant in the strategy‐making echelons at multiple
levels, namely, at CSO3 itself, at other labs in the parent’s global R&D Network, and at the corporate
parent, enables him or her to facilitate this process. CSO3 also appoints a dedicated executive—a
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Vice President—as a liaison between CSO3 and the corporate parent. The above process plays out,
with some variations, across both the Research and the Technology Labs at CSO3.
6.3.2—A mix of an industrial peer‐review and MBO‐based performance measurement system
works at CSO3:
Performance measurement at CSO3 is relatively simple. Its beauty lies in the ability of CSO3’s
management to consolidate the entire set of performance expectations from its technical employees
into a couple of performance measures. These are: quality adjusted publication activity
(representing technical excellence) and major or minor technology transfer actions (representing
relevance to the corporate parent). The publication and technology transfer activity of each
individual is integrated over several
FIGURE 7: STANDARDS OF PERFORMANCE AT CSO3
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Figure 6‐7: Performance Expectations at CSO3
organization has as much to do with its
success as the simplicity of the performance framework itself (we will revisit this issue in section
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6.3.5). The simplicity and consistency of the framework creates considerable pressure on each and
every employee to perform. The intense pressure to perform as per a clearly defined set of
expectations has, several times in the past, forced non‐performing employees to voluntarily resign
even before he or she has become due for promotion or re‐evaluation.
To be fair, however, there are some criticisms of the system. The most common of these being that
the approach emphasizes publications and technology transfer in a manner that is disproportionate
to the amount of effort required for each. Technology transfer requires factors far beyond the
technical expertise of a scientist or engineer to succeed and may put the outcomes of his or her
efforts beyond his or her own control. This is valid criticism that needs some attention.
6.3.3—CSO3’s traditional incentives structure depend on intrinsic and professional factors for
motivation—The incentives system at CSO3—like other organizations of its type—is fairly
traditional. The ability to decide one’s own research agenda and work on projects that fire one’s
intellectual appetite is perhaps the most powerful incentive CSO3 provides to its employees. While
salary raises and a bonus pool do seem to reward performance, the incentives structure generally
depends upon professional rewards and recognition. One significant piece of financial reward—one
that has never been awarded in CSO3’s relatively short history—is designed for individuals
engaging in extraordinarily heroic efforts that show the promise of considerable benefit to the
company. These “extraordinary” awards are to be made for technology transfer efforts that
significantly distract an individual from his or her research for a prolonged period of time, e.g. a
year—thus emphasizing CSO3’s commitment to technology transfer activity.
On the professional side too, there are several ways to reward performance, some intrinsic, others
partly extrinsic—the most important, perhaps, being the opportunity and resources to do
challenging work. According to company documents, the most promising projects get the most
intern slots, consultants, and equipment. The support for a research project also depends on the
(promise of) performance of the key employees on that project. In addition to research support and
the greater flexibility in choosing one’s research agenda, titles, promotions, and public recognition
of one’s achievement also serve as professional incentives.
In addition to the positive incentives, CSO3 has an aggressive negative incentive regime that
strongly discourages below par performance. If a person fails to show the ability to meet the
performance criteria of his or her present position—either due to lack of competence, or aptitude or
interest towards a particular aspect of work, e.g. creating value for the corporation—he or she is
expected to either fill‐up the performance deficit or leave. This mix of positive and negative
incentive climate makes CSO3’s incentive structure a credible and potent influencer of individuals’
performance.

- 165 -

Athar Osama—Strategy‐Performance‐Incentives in R&D

6.3.4—Strategy‐performance architecture, though simplistic, exhibits several attributes of the
Balanced Scorecard—CSO3’s strategy and performance architecture emphasizes two dimensions of
performance, namely, technical excellence and technology transfer efforts. One may possibly argue
that these dimensions of performance emphasize output at the expense of process and input
measures and are hence are not “balanced” on the input‐process‐output‐outcome continuum. That
criticism would be overly simplistic. While CSO3’s SPI architecture does not explicitly emphasize
balance between performance
categories, it does do so
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Figure 6‐8: Balance
in Strategy‐Performance‐Incentives at CSO3
the output measures (e.g.
creating a profit making
product/service for the company) as one progresses higher into the organization and becomes more
responsible and resourceful.
Would having separate categories for internal process and learning and knowledge management
make any difference for CSO3? It might, in principle, though the small size of CSO3’s operation
makes a tempting case in favor of a more informal approach to performance measurement. Figure 6‐
8 presents a snapshot of the degree of balance achieved by CSO3 within its informal environment.
One can clearly see that CSO3’s leaders take a “balanced” view of the organization at least
implicitly, if not explicitly. The relatively low scores of detailed strategy questions (in green)
probably refer to the lack of formal performance measurement in several sub‐dimensions of
performance—a fact that small organizations can probably get away with much more easily than
their larger counterparts.
CSO3’s strategy‐performance‐incentives architecture also lacks several of the structural features of
the Balanced Scorecard (e.g. explicit use of certain performance dimensions, the cause‐and‐effect
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model etc.), does not address several others because it may not require them (e.g. cascading), and
addresses several others in a manner that differs from a traditional Balanced Scorecard (e.g. it
operationalizes the strategy through the one‐to‐one interactions between technical staff and research
directors). In this respect, barring the few weaknesses (discussed above), CSO3’s strategy‐
performance architecture does seem to provide the kind of benefits one would expect from a
Balanced Scorecard. The small size of CSO3’s operations enables it to gain from several of the
benefits without the requisite structural paraphernalia of the Balanced Scorecard.
6.5.5—The key to the effectiveness of CSO3’s SPI systems lie in its simplicity and
communication—CSO3’s strategy, performance and incentives systems, barring a few issues
identified above, seem to be in considerable harmony with each other. Employees participate in a
one‐to‐one strategy‐making process that is designed to bring individual goals closer to
organizational objectives. Performance expectations and standards are clearly and simply defined in
terms of two competing as well as complementary attributes, namely, technical excellence and
technology transfer. Everything that an individual does must contribute to one of these two
expectations. Everything else is either secondary (to the extent that it only contributes partially to
the two primary objectives) or not important at all. This helps CSO3’s management and employees
in focusing their energies towards a small number of critical activities. Their performance is clearly
measured according to these pre‐set standards. Individuals are later rewarded for meeting or
exceeding these standards.
Several factors contribute to the simplicity and elegance of this arrangement. The small size and
simple structure (e.g. flat organization) of CSO3 makes it easy to communicate and manage
performance expectations. Another simplifying factor is the ability of the lab’s leadership to
negotiate its mission/performance expectations with the sponsor. Equally important is to reduce is
to reduce these expectations into a small number of performance metrics that can be easily
measured and monitored. CSO3 exhibits a customized, individualistic style of research
management. Research managers treat the work of each and every technical employee as a unique
individual and works with him or her to help them deliver on their potential. The research director
would, at times, even learn about his employees’ work expertise to be able to provide the kind of
mentoring needed to help him or her perform and regularly attend conferences and talk to experts
or his/her colleagues to gauge his/her performance. As the organizational size increases, it would
become more and more difficult to implement this system of individualized management and
mentoring.
Similarly, it is not impossible to visualize a situation where CSO3’s simple bi‐dimensional
performance measurement system would not suffice and a more complex set of performance
measures would be needed to fully capture the performance expectations (for example, at a larger,
more complex, R&D organization with several constituencies e.g. various funding agencies,
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legislatures, etc.). In fact, it is perhaps quite natural for CSO3 to “grow out” of its simple yet
effective SPI system as it evolves into a larger more complex organization. For example, CSO3 has
so far resisted the temptation to compete for Federal R&D contracts even if they would help support
its mission towards its corporate parent. It is logical to expect that allowing for that possibility
would require additional measures to safeguard against the possibility of diverting from its mission
thus complicating its simple SPI architecture.
Most importantly, however, CSO3 illustrates the value of effectively and unambiguously
communicating organizational strategy and performance expectations to all employees. This case
illustrates the powerful idea that a simple framework, even though it may not capture all the
dimensions of performance, if communicated well, may be more effective in influencing
performance than a more elaborate one that captures all but falls short in terms of employees
understanding of what is required of them and how their performance is measured.
6.4—CASE STUDY #4:

IMPLEMENTING A BALANCED SCORECARD IN AN R&D FACILITY IN A PUBLIC SECTOR AGENCY
Case study organization # 4 (hereby, CSO4) is an R&D site of a national public sector agency
charged with scientific research, technology development, and testing in aviation safety, quiet
aircraft technology, small aircraft transportation, and aerospace vehicles system technology. With
over 3800 employees—two‐thirds of whom are civil servants—and $700 million in R&D
expenditure, CSO4 is a premier R&D facility of its type in the US. The case illustrates several
important aspects of strategy‐performance‐incentives (SPI) systems at public sector R&D
organizations that are of importance to our central thesis, specifically, the use of a Balanced
Scorecard at such a facility. For example:
•

•

•

CSO4’s strategic planning process is highly organized and well‐documented with multiple
sources of guidance available to make strategy. The resultant strategies, however, are fairly
stable over time, partly representing long R&D cycles and partly the bureaucratic nature of the
process itself. CSO4’s challenge, therefore, is to put together a strategic planning process that is
cognizant of its slow and bureaucratic techno‐political environment but also nimble enough to
affect real and meaningful change in its strategy when one is required.
CSO4 implements a Balanced Scorecard that directly follows from a key source of guidance
in the strategic planning framework. CSO4’s Balanced Scorecard—designed as a Stakeholders’
Scorecard—emphasizes the satisfaction of its customers (internal and external), funders (e.g.
congress), and employees as three critical dimensions of its success.
CSO4 has a fairly elaborate rewards and incentives system in place that focuses, primarily
though not exclusively, on professional rewards and recognition to motivate individual
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•

performance. Constrained by civil‐service‐regulations, CSO4’s leadership compensates for its
lack of incentive intensity by providing a “menu of incentives”. CSO4’s leaders, however,
describe intrinsic factors (“a higher calling”) as the key motivators.
CSO4’s Scorecard, although balanced along a key dimension, namely, the interests of
organization’s various stakeholders, nonetheless, falls short of balance along other important
attributes (e.g. input, process, output, outcome measures or present vs. future performance
etc.). CSO4’s implementation of the Balance Scorecard also misses several critical structural
features of a Balanced Scorecard implementation thus limiting the benefits that could potentially
accrue from it.

Despite its shortcomings, the distinguishing feature of CSO4’s strategy‐performance‐incentives
(SPI) systems, is that it is perhaps one of the most serious first attempts at modifying and
implementing a Balanced Scorecard at a major public sector R&D organization and represents a
proof‐of‐concept of the same. This case illustrates some of the problems and challenges associated
with such an undertaking—most important of which is the challenge of integrating such a
performance measurement framework in the generally bureaucratic and top‐down strategic
planning system so as to enable its true potential for empowering the employees.
Following is a brief overview of CSO4’s strategy‐performance‐incentives (SPI) system that illustrates
its key features and lessons learnt.
6.4.1—A highly organized strategic planning system draws upon multiple sources of guidance—
The corporate vision statement of
Values:
Parent’s Vision
CSO4’s parent agency emphasizes
Integrity and ethical conduct
Achieve maximum level of Safety
Technical Excellence/significance
the unique role it has been charged
Skilled people w/ creativity, trust etc.
CSO4’s Mission
CSFs
Flexibility and adaptiveness
with by the US Congress. The
strategic planning process at CSO4
is highly organized, to the extent of
Organizational Value
Product User Value
Funder Value
CSO4 is an organization
Product users
Funders’ decisions
that learns, adapts,
understand
our
role,
reflect that CSO4
being bureaucratic. Several sources
improves to benefit
value our partnership
returns good value on
employees
and use our results
their investments
of strategic guidance impinge on
the process itself. CSO4 identifies
Programs constitute a
Mission and programs are
Increased value to product
strategically balanced
users and funders is the key
known to the public
three “critical success factors”
portfolio developed in
criterion for development,
response to product users’
deployment, and recognition
(CSFs) that are instrumental in
Strategic partners support
needs
of employees
our programs
Investments and our
helping it achieve its objectives.
A labor-management
productivity is enhanced by
National decision makers
partnership benefits CSO4
partnerships/alliances with
support our mission and
These include, product users (i.e.
product users, educational
programs
institutes, and govt. agencies
All processes efficiently
customers), funders (i.e. sponsors),
deliver quality products and
Technical programs are
services
effectively accomplished to
and CSO4’s organization (i.e.
meet commitments to
product users
employees and systems). A
Strategic & Quality Objectives
Figure 6‐9: CSFs & SQF—Strategic Planning Architecture at CSO4
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strategic and quality framework (SQF) that identifies specific objectives within the three‐tiered
management framework (described above) drives strategic decision‐making at CSO4.
The strategic planning process at COS4 comprises well‐documented series of steps aimed at aligning
CSO4’s activities with those prescribed in its mission, primary processes, critical success factors, and
strategic and quality objectives. Objectives for each organizational unit (OU)—a standard sub‐
organizational entity at CSO4—are documented in an Organizational Unit Plan (OUP) reviewed
and approved by the Director of CSO4. These OUPs also get guidance from CSO4’s Mission
Statement, a Thrusts Plan, and an Implementation Plan. Together, These four documents form an
elaborate strategic management system with the OUPs
CSO4 Center Metrics
functioning as the official mechanism for the definition Product User Value
1.1 Percentage of external Center commitments achieved in the
and approval of ground‐level organizational changes
prior FY. Goal—80% by due date.
1.3a Number of new Positive Technology Transfers (PTTs) for
within CSO4’s OUs.
The process begins, around January of each year, with
an off‐site retreat of the Center’s top‐leadership and
unit managers, to discuss center performance, future
directions, and actions and steps needed to implement
these. This process has traditionally been quite
inflexible in terms of accommodating drastic changes
in organizational strategy from year to year—a fact
that can partly be attributed to the bureaucratic nature
of the process and partly to the long R&D cycle times
in the aerospace industry. Consequently, it is viewed
skeptically by the scientific community as an activity
that takes time and energy and delivers little value in
return. That, however, is beginning to change as more
scientists and engineers are getting involved in this
process.
6.4.2—CSO4’s Balanced Scorecard ties performance
measurement with strategy through the SQF—
CSO4’s performance scorecard has evolved from the
traditional Balanced Scorecard 6‐8 years ago. It uses
the same set of performance categories deemed critical
in the strategy formulation process and thus directly
follows from the latter. The individual metrics on the
scorecard are decided through a process of trial‐and‐

R&T Base Program in the prior FY. Goal—60
1.3b Dollar value of PTTs for R&T Base Program in the prior
FY
1.4 Number of citations in Science Citation Index for Science
Programs or Projects in the prior FY: Goal –1400
1.5 Customer exit survey results on performance satisfaction
for CSO4’s major facilities during prior FY: Goal—90% of
highest possible.
1.6 Percentage of new non-aerospace licenses for CSO4developed technology during the prior FY which improve the
quality of life in addition to having positive economic benefit
for the U.S. (health, safety, environment). Goal—25%
Funder Value

2.1 Number of people presented information on CSO4 mission,
capability, and contributions in the prior FY. Goal—$400 mil.
2.2 Dollar value of license revenues received by CSO4 in the
prior FY. Goal—$500K
2.3 Major Projects led by CSO4 during the prior FY. Goal –
Two major projects, one significant element of a multi-year
program and principal investigator for another program
every three years.
2.4 Annual Center funding in FY00 dollars. Goal—$700M$850M
Organizational Value
3.1 Ratio of prior FY dollar value of R&T Base Program PTTs
to end-of-year gross R&D funding guideline for those programs
for that FY. Goal—1.2
3.2 Ratio of prior FY dollar value of R&T Base Program PTTs
to total Full-Time Equivalents (FTE) charged to those programs
for that FY. Goal—$16K per FTE.
3.3 CSO4 Science Program funding normalized by the
corresponding CS workforce. Goal—$500K/FTE.
3.4 Occupational Injury lost time rates for the prior FY. Goal –
Less than 1%.
3.5 Costing Performance for the prior FY. Goal— 83% by
EOY.
3.6 CSO4 Employee Survey Results. Goal—Survey every two
years showing increased employee satisfaction.
3.7 Annual employee and senior management scores on CSO4
Management Self Assessment. Goal—Employee and
Management self-assessment score within 5% of each other
and +ve employee perception of management
accomplishments.

Figure 6‐10: CSO4’s Performance Scorecard
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error that has unfolded over the several years since the scorecard’s inception. For example, CSO4’s
management has experimented with several metrics and ways to measure employee productivity
(e.g. positive technology transfer normalized with research dollars or FTE etc.) and continues to
remain unsatisfied with its ability to get a good handle on the concept of individual productivity in
a research setting. This, however, does not deter it from continually experimenting with different
constructs and gradually evolving the scorecard into one that is a more accurate representative of
organization’s performance.
Performance monitoring is also carried out by using a time‐series of performance data on each
metric to learn about the efficiency or effectiveness of the underlying processes. This is formalized in
CSO4’s annual report that discusses each metric, its definition, rationale, and time‐series of
performance along with recommendations for possible corrective actions. The scorecard is also
used as a means to assess on‐going performance of the organization against pre‐specified
performance targets. The Figure 6‐10 (above) presents the scorecard for the entire CSO4.
Each of the 33 sub‐organizational units has its own scorecard that flows upwards into the center‐
level scorecard. These scorecards contain measures that are relevant to the sub‐unit in question. For
example, the performance scorecard of CSO4b—a basic research unit at CSO4—focused on
academic citations/papers in its product user value category while that of CSO4a—a development
unit at CSO4—focused on technology transfer.
CSO4’s performance scorecards are designed to measure strategy—although, given the overall
strategic inertia in the industry, they may measure organizational health more than they mirror the
strategy. We found little churn in metrics because of changes in strategy. There is, however, some
evidence that the scorecards do incorporate changes in strategy through the changes in initiatives
that are linked to each of the metric on the scorecard. Another interesting observation is that
performance measurement at CSO4 is not a continuous on‐going exercise but rather a sporadic
(often annual) ritual—a fact that might diminish its ability to influence individuals’ performance on
an on‐going basis.
6.4.3—CSO4 compensates for its low incentive intensity by flexibility (through “menu of
incentives”)—CSO4 has an elaborate system—described by a set of published policies and
procedure guidelines—of employee incentives, rewards, and recognition. While intrinsic factors like
satisfaction with one’s work is often considered the key motivator, several monetary and non‐
monetary awards, and recognition are available at the CSO4‐level, parent agency‐level, or at the
level of the Federal government. Monetary awards include one‐time bonuses and salary raises,
group achievement awards, special rank and pay. Non‐monetary awards include time‐off awards,
awards for specific accomplishments, quick appreciation awards, and medals of honor. The
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majority of awards to individuals are made on the basis of subjective assessments of their
performance that may or may not be backed by a quantitative measure. Managers, however, are
assessed and rewarded—through a salary bonus of up to 25% of base pay—based on their unit’s
performance on the scorecard metrics. This ensures that there is adequate incentive for unit
managers to pay attention to metrics on their scorecards.
In addition to the positive inducements, there is at least one factor that considerably dampens
individuals’ motivation to perform. CSO4, like other organizations constrained by the civil‐service
rules, also suffers from severe band compression around general scale‐15 (GS‐15) that results in
dampened chances of promotion subsequently, thus considerably reducing a significant positive
incentive for a large majority of senior scientists and engineers. This coupled with the inherent job
stability as guaranteed by the civil service regulations significantly reduces the “carrot and stick” in
CSO4’s environment, namely, it fails to punish bad performance and does not provide strong
enough opportunities for career progression and growth in recognition of good performance thus
seriously affecting and undermining the morale and motivation of employees.
Whether or not this reward and recognition system net of the negative factors (described above)
actually leads to improved performance on the job cannot be proved without a formal study. No
such effort has been made at CSO4. The general impression that we got from CSO4’s employees is
that rewards may become important (ex‐post) or at a significantly advanced stage into the project as
they satisfy the individuals’ need for recognition in the professional community. By providing a
“menu of [such] incentives”, CSO4 does a good job of compensating for its relatively weak pay‐for‐
performance environment. A couple of words of caution are, however, in order. With so many
awards to make, CSO4 must guard against the tendency of these becoming an “entitlement” rather
than recognition of truly exceptional performance. Lack of fairness and transparency in the
incentives structure can be a great de‐motivator as is the presence of strong disincentives like the
grade compression at the GS‐15
level.
Vision &
Learning
6.4.4—Although a Balanced
Scorecard, CSO4’s scorecard falls
short on several structural
features—On the face of it, CSO4’s
strategy‐performance architecture
that emphasizes three performance
dimensions catering to its three key
stakeholders maps onto the
performance perspectives of the
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ininCSO4’s
Strategy‐Performance
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CSO4’s Strategy‐Performance
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Balanced Scorecard. This mapping, however, lacks a one‐to‐one correspondence with the possibility
that one or more aspects of performance might be compromised.
We also compared CSO4’s performance scorecard with our own R&D Balanced Scorecard. The
results are presented in Figure 6‐11 The figure presents a picture of an organization that implicitly
addresses all five performance dimensions even though it may not explicitly do so. The results on
the simple strategy question suggest that CSO4’s leaders and managers only believe three of the five
key performance dimensions to be critical to its performance. It is no surprise that these three
dimensions map one‐to‐one on the three critical success factors identified by CSO4.
However, a more in‐depth look, using the detailed strategy questionnaire, presents a different
picture. Here, we find that
COLOR CODING:
CATEGORY LEGEND:
CSO4 pays at least as much
3.28/5.0
Green—Aggregated score on
EMC—Employee Morale & Creativity
CS (1-5)
LKM—Learning & Knowledge Mgmt.
Detailed Strategy Questionnaire
emphasis to innovation
IM—Innovation Mgmt.
Blue—Score on Simplified
FPC—Financial Performance & Control
management, and learning
Strategy Dimensions Question
CS—Customer Satisfaction
and management as it does
2.75/0.0
2.33/5.0
on the other three
IM (1-5)
FPC (1-5)
dimensions. This
SCORING LEGEND:
Rewards/Incentives are tied
strengthens and supports
to Performance in this area
Performance is regularly
the notion that
measured and monitored
Explicit initiatives exist in
organizations, although
this area to develop an edge
3.4/0.0
2.75/5.0
Considers it a Source of
they may not do so
LKM (1-5)
Strategic Advantage
EMC (1-5)
Considered Important by
explicitly, implicitly take a
Mgmt.
multi‐dimensional and
Figure8: CSO4 – Degree of Balance Between Performance
Dimensions
Figure 6‐12: Strategy‐Performance‐Incentives
Alignment
at CSO4
balanced view of their
performance.
CSO4’s scorecard also lacks the explicit cause‐and‐effect linkage between various performance
dimensions that is a hallmark of the Balanced Scorecard. While one may argue that the performance
categories themselves can be interpreted to be causally linked, the scorecard itself does not
emphasize this connection thus leaving it to the imagination of the employees to make that
connection themselves. In addition, CSO4’s scorecard’s link with organizational strategy, on the one
hand, and other managerial functions (e.g. budgeting, rewards/recognition etc.), on the other, is far
from perfect. It also differs considerably from the traditional Balanced Scorecard in the manner it is
used within the organization. CSO4’s performance scorecard is often used as a part of its annual (or
semi‐annual) performance and strategy assessment exercise rather than a continuous tool for
strategic planning and performance monitoring. This has the tendency of weakening its potential as
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a motivator of performance that everyone within the organization would look at and benchmark his
or her unit’s performance against an on‐going basis.
6.4.5—CSO4’s Performance scorecard establishes the proof‐of‐concept for an R&D Balanced
Scorecard in public sector—It also identifies several challenges that might be associated with such
an undertaking—the most important of which is the need to integrate the Balanced Scorecard with
the overall strategic management framework. Unlike the private sector where top‐leadership of a
company is autonomous (semi‐autonomous) in charting the organization’s strategy and future
course of action, public sector managers are responsible to several stakeholders and are burdened
by rigid civil service rules and procedural guidelines in their strategy‐making efforts. We clearly see
the effects of these limitations on the quality and extent of the implementation of the Balanced
Scorecard at CSO4.
Another aspect on which CSO4’s Balanced Scorecard performs poorly is its connection with the
broader strategic management system. While the scorecard uses one of the several strategic
frameworks employed at CSO4, it fails to link intricately with CSO4’s real strategic planning to th
extent that it comes across as an effort isolated from the rest of the organizational paraphernalia.
Also, CSO4’s strategic planning function is procedural, multi‐faceted (in terms of sources of
guidance) and repetitious (from year to year) to the extent of being bureaucratic—a fact that
deprives it of the kind of nimbleness needed to implement “differentiated” strategies (a la Kaplan
and Norton, 1996, 2001; and Porter, 1990) thus further limiting its ability to support a measurement
framework designed to “measure the strategy”.
CSO4’s Scorecard also does not integrate as well with other aspects of CSO4’s strategic management
framework, namely, incentive systems, communications, budgeting, and performance improvement
systems as a traditional Balanced Scorecard would have. Some of these shortcomings might be a
reflection of incomplete implementation, though the scorecard has been in place at CSO4 for the last
6‐8 years, or lack of understanding of the true potential of the Balanced Scorecard itself. Many,
however, may just be a reflection of the inflexibilities of the public sector (R&D) environment. Fully
exploiting its potential by integrating the Balanced Scorecard in all aspects of the strategic
management systems, therefore, represents the true challenge for public sector organizations
implementing a Balanced Scorecard.
CSO4’s is a promising first‐attempt at implementing a Balanced Scorecard within public sector
R&D. Its leaders must, however, recognize that it has a long way to go before several of the
hypothesized benefits could be derived from such an undertaking. CSO4 must build upon the early
successes of (or lack of resistance to) its performance scorecard to deepen (in a qualitative sense) its
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commitment to the Balanced Scorecard for it to find out whether this tool delivers the kind of
performance improvements it claims to achieve in the private sector environments.
6.5—CASE STUDY #5:

BALANCED SCORECARD IN MULTI‐SITE CENTRAL R&D ORGANIZATION OF A PRIVATE SECTOR
FIRM
Case study organization # 5 (hereby, CSO5) is a multi‐site central R&D organization of a major
aerospace company. It is charged with developing advanced technologies, processes, and systems
that could help create future aircraft and aerospace technologies that are safer, more capable and
more reliable than todayʹs ‐ and can be designed, produced, and maintained in less time and for less
money. CSO4 has a budget of about $1.5 billion with over 4500 employees spread across several
R&D sites around the world. The case illustrates several important aspects of strategy‐performance‐
incentives (SPI) systems at private sector R&D organizations that are of importance to our central
thesis, specifically, the use of a Balanced Scorecard at such facilities. In addition:
•

•

•

•

CSO5’s has a differentiated strategic planning process that meets the specific needs of its
various product categories. Several sources of guidance—sometimes disjoint with each other—
impinge on the strategy‐making process. CSO5, therefore, faces the challenge of putting in place
a strategy that provides coherence to these multiple sources of guidance and makes it simple for
employees to assess their own contribution to the organization’s mission.
CSO5 implements a Balanced Scorecard that emphasizes performance dimensions that only
partially follow from the strategic planning process. The scorecard, however, does trigger a
strategy dialogue within the organization that is considered a key benefit/feature of the
scorecard development process itself. CSO5’s performance architecture also includes a fairly
extensive individual‐level performance appraisal system whose link with the scorecard is, at
best, weak and/or duplicative.
CSO5 has an elaborate, high‐intensity incentives environment aimed at rewarding
individuals, financially and professionally, for their performance and making them a
stakeholder in CSO5’s success. While the (ex‐ante) effect of incentives on actual performance is
hypothesized, at best, they are considered necessary to retain talent within an organization—
something CSO5 feels compelled to do‐‐to match industry norms.
CSO5’s Balanced Scorecard, although balanced in several respects, does not incorporate
several of the key structural features of the Balanced Scorecard. The most important of these
include absence of a cause‐and‐effect model and its integration with the strategic management
framework.
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The distinguishing feature of CSO5’s Balanced Scorecard implementation is its effort to “cherry
pick” the features of the Balanced Scorecard that suits it circumstances the best—an approach that,
if not done intelligently, can render the entire effort seriously compromised. The case illustrates a
generic problem with implementation of managerial frameworks, like the Balanced Scorecard, in the
private sector, namely, incomplete and faulty implementation almost always fails to achieve the
desired results and is perceived as the failure of the management framework itself rather than lapses
in implementation.
Following is a brief overview of CSO5’s strategy‐performance‐incentives (SPI) system that illustrates
its key features and lessons learnt.
6.5.1—Strategic planning processes at CSO5 caters for the differentiated needs of its diverse R&D
portfolio—There are several sources of strategic guidance that impinge on the strategy‐making
process within CSO5. CSO5’s Distinct Organizational Strategy (Figure 6‐13, below) emphasizes
making effective use of people and technology to create value for the parent. This value creation
paradigm is reflected in CSO5’s operating philosophy that consists of three distinct set of activities,
namely, running healthy core businesses,
People
Technology
leveraging strengths into products and
“Best [Workmanship*]”
IR&D
Approach
services, and opening new frontiers—each
CR&D
Virtual Organization
Cooperative Agreements
of which depends on CSO5’s ability to
Integrated Product Teams
Venture Capital Funds
Training ground for
Value
University Relations
innovate and integrate.
Leadership Development
Job Rotations to broaden
knowledge

Creation

Industry Affiliations
Global Focus

The strategy formulation process at CSO5
is varied, depending on the nature of the
activity involved and aspirations and
Value
expectations of its diverse set of
Technology Transitions
for Healthy Core Products
stakeholders. Significant differences may
New Customer Solutions
exist in the strategic planning paradigms
Licensing Revenues
New Ventures
of systems development, near and long‐
Figure3: CSO5’s Organizational Strategy
term technology development etc. For
Figure 6‐13: CSO5’s Distinct Organizational Strategy
example, advanced systems development
happens at a fairly advanced level of
technology development that requires substantial commitment of resources. These are often make‐
or‐break decisions for CSO5’s parents, therefore requiring a corporate‐wide decision. While
research/project managers and individual scientists/engineers are involved in these decisions, their
involvement is, at best, indirect and advisory. Near‐term technology development decisions, on the
other hand, require close cooperation between project managers and respective business unit
managers. It is an iterative process that might originate at any one of the two poles but always ends
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when a match between need and capability has been identified. The strategic planning process for
the long‐term technology development, on the contrary, takes a mix of top‐down and bottom‐up
approaches, and takes place at a much more inclusive (R&D Organization‐wide) and participative
environment with bench‐level scientists and engineers involved in the strategic planning activity.
More generally, therefore, the involvement and influence of scientists and engineers over
organizational strategy, and the autonomy and flexibility they enjoy in choosing what they work on,
varies by project type. It is fairly extensive at the project level and tapers off as one moves to the
more substantive systems‐level decisions. At the level of the overall organizational strategy, for
example, individual scientists and engineers enjoy little influence from year‐to‐year. They may,
however, discuss and debate the organization’s current strategic thrust, talk about it in all‐hands
meetings, and present ideas on new
ways of doing things or doing new
Weight
Year-end
Year-End
Category #
Goal
Metric(s)
YTD Performance
(%)
projection
Goal
things altogether.
Technology Transition - Increased revenue
Revenue
($B)
Year-End-Target:
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6.5.2—The Performance dimensions
on CSO5’s Balanced Scorecard only
partially follow from its strategic
planning process—CSO5’s balanced
scorecard, which rigorously follows a
standardized pattern adopted
corporate‐wide, comprises three key
performance dimensions, namely,
growing the business, executing on
existing business, and leveraging the
best [of the corporate parent’s
capabilities]. The performance
categories on CSO5’s Balanced
Scorecard as well as individual
goals/metrics are picked, at least in
principle, to reflect the organization’s
strategy. The strategic planning
process, however, does not necessarily
follow the tri‐part characterization
(discussed above). Although the basic
structure of the scorecard does not
change from year to year, one of the
ways the scorecard reflects changes in
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Figure5: CSO5’s Performance Measurement Architecture (Source: Interviews & Co. Documents)

Figure 6‐14: CSO5’s Balanced Scorecard
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strategy is the use of metrics specific to research and development projects that reflect the
organization’s current strategic thrusts. Figure 6‐14 presents CSO5’s performance scorecard. Color
codes (green, blue, yellow) reflect the level of progress made against pre‐specified performance
goals.
CSO5 employs a cascaded structure with each level of scorecard dovetailing into the scorecards of
the higher organizational levels. The process begins by developing the top‐level scorecard for the
entire organization. Once the top‐level scorecard has been developed, each of the Directors of the
various sub‐organizational units are asked to develop their own set of goals and scorecards
reflecting their contribution to CSO5’s commitments to the corporate parent. This process trickles
down, one organizational layer at a time, with Directors taking their scorecards and that of their
bosses to managers who in turn take theirs to their own immediate subordinates. This process of
cascading sets into motion a “strategic dialogue” that is considered important by the top‐leadership
of CSO5.
The scorecards thus created also become the center point of organization‐wide conversations about
performance. Every month each one of the metrics on the scorecards is reported, year‐to‐date
performance is reviewed, and a year‐end projection is made. Also, issues that might be causing
aberrations in performance are identified and actions needed to address those are prescribed. At
Quarterly Business Review meetings as well, CSO5’s top management (i.e. president and his direct
reports) review the organization‐level performance scorecard. Finally, scorecards are also displayed
at all‐hands employee meetings to let people know of where CSO5 stands vis‐à‐vis its goals and
objectives. The scorecards at CSO5, thus form the basis of a fairly extensive performance
measurement architecture that is widely used and referred to within the organization.
6.5.3—High‐intensity incentives system rewards individual performance designed to make them
stakeholders in CSO5’s success—CSO5 has a fairly elaborate incentives and rewards system
comprising non‐financial/professional and financial rewards to recognize performance. The
purpose, intent, size, eligibility and other important dimensions of each award (or awards scheme)
are clearly laid out in the corporate policy manuals. Financial rewards include cash awards, special
incentive awards, and various forms of stock options and employee ownership plans. Non‐financial
awards include team awards and corporate pride awards designed to acknowledge the contribution
of teams and individuals to the organizational goals.
The general feeling at CSO5 seemed to be that while rewards may not be the primary motivator,
they do have an influence on the scientific staff. One of the senior managers that we spoke to
highlighted that scientists and engineers that work at CSO5 are a very aware lot, from a financial
standpoint, and track how they are paid vis‐à‐vis their peers elsewhere. The manager stressed that
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many would actively complain if they believed they are being paid less than their opportunity cost.
This individual was of the view that ultimately the incentives “alone” may not be a powerful
enough motivator but “the entire package—the environment, the challenge, the compensation, the
rewards/recognition, and the mere intrinsic satisfaction of doing what is useful and what one likes
doing—is key to performance in the workplace.”
CSO5’s leadership and management responds by providing a “menu of incentives” and rewards
that tends to influence employees performance (ex‐post) by creating a workforce that is motivated,
feels appropriately appreciated and acknowledged, and well taken‐care‐of. This positive feeling, the
management believed, is likely to have a definite influence on individuals’ performance.
6.5.4—CSO5’s Balanced Scorecard falls short of fully adopting some key structural features—
While CSO5’s Balance Scorecard does take a multi‐dimensional view of organizational performance,
it certainly falls short of balance between key performance dimensions. Specifically, while the three‐
part categorization might include certain elements of the performance perspectives of the Balanced
Scorecard, it fails to clearly account for at least three of the four perspectives identified in the
Balanced Scorecard literature, namely, internal process, customer satisfaction, and financial
performance. CSO5’s existing performance architecture does cater to the time‐dimension through its
emphasis on growing current vs. future businesses. It, however, fails to account for balance across
the input‐process‐output‐outcome continuum.
We asked CSO5’s leaders and
managers about the performance
Learning
& Growth
dimensions deemed critical to
Customer
performance (explicitly) and tried to
Perspective
assess, through a detailed strategy
Leverage
Execute
questionnaire, if they implicitly did
Grow the
Corporate
Existing
Business
Abilities
Business
so. The results are presented in
Figure 6‐16 (below). They represent
Financial
Perspective
an organization that is considerably
well‐balanced along the five
Internal
Process
hypothesized performance
dimensions, even though the
Figure
6: “Balance”
in CSO5’sStrategy‐Performance
Strategy‐Performance SystemsArchitecture
Figure 6‐15:
Balance
in CSO5’s
latter do not explicitly feature as
performance categories (a la the
Balanced Scorecard).
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In terms of the structure and specifics of implementation, CSO5 presents a mixed picture. While its
performance scorecard does exhibit
COLOR CODING:
CATEGORY LEGEND:
3.72/5.0
Green—Aggregated score on
EMC—Employee Morale & Creativity
some characteristics of the traditional
CS (1-5)
LKM—Learning & Knowledge Mgmt.
Detailed Strategy Questionnaire
IM—Innovation Mgmt.
Blue—Score on Simplified
FPC—Financial Performance & Control
Balanced Scorecard (e.g. balance
Strategy Dimensions Question
CS—Customer Satisfaction
between dimensions of performance,
2.75/5.0
4.00/5.0
and cascading throughout the
IM (1-5)
FPC (1-5)
organization), it falls short on several
SCORING LEGEND:
Rewards/Incentives are tied
others (e.g. cause‐and‐effect logic,
to Performance in this area
Performance is regularly
linkage with overall strategic
measured and monitored
Explicit initiatives exist in
this area to develop an edge
management system.) Under these
2.0/1.0
3.25/5.0
Considers it a Source of
LKM (1-5)
Strategic Advantage
EMC (1-5)
circumstances, the ability of CSO5’s
Considered Important by
Mgmt.
performance scorecard to act as tool
for strategic learning is severely
Figure7: CSO5 – Degree of Balance Between Performance Dimensions
Figure 6‐16: Strategy‐Performance‐Incentives
Alignment at CSO5
limited.
The most glaring omission is the lack of a clear linkage between CSO5’s performance scorecard and
the overall strategic management framework (e.g. budgeting and performance improvement efforts)
or even the strategy itself. We did not find any evidence to suggest that each of the three
differentiated strategic planning modes used the three performance dimensions of the performance
scorecard to guide the strategy‐development process. In all likelihood, CSO5 uses the strategy‐
performance systems as two relatively disjoint managerial frameworks rather than a single
integrated whole whose various components speak to each other. Therein lie the most significant
opportunities for CSO5 to improve the effectiveness of its strategy‐performance‐incentives (SPI)
systems.
6.5.5—“Cherry Picking” certain aspects of the Balanced Scorecard without giving due thought to
its impact on completeness of the larger framework can render it severely compromised—This
case illustrates several important aspects of the Balanced Scorecard as applied to an R&D
organization. For a start, CSO5 is a private sector R&D organization which relieves it of several of
the inflexibilities (e.g. civil service regulations, bureaucratic organizational processes, multiple
stakeholders etc.) encountered in public sector labs that might hinder complete implementation of
the Balanced Scorecard. As a result, therefore, we see a more streamlined strategy‐making process
and a better connect between individual performance and incentives. But it also illustrates several
other features of R&D labs that are common across both public and private sectors that may still
have to be resolved before the Balanced Scorecard may be implemented completely and
comprehensively. These include, among others, the lack of a clear bottom‐line, multiple criteria of
assessing R&D performance, and the predominance of intrinsic rather than extrinsic motivators.
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Most importantly, however, this case illustrates an important point that has been repeatedly
emphasized in the management literature. This refers to the need for implementing all essential
structural features of the management/measurement framework in question instead of cherry‐
picking the convenient ones. CSO5, like any other typical organization, only implements certain
aspects of the Balanced Scorecard and not others. For example, the strategy‐making process at
CSO5 is still very compartmentalized and isolated from the performance measurement processes.
This leaves open the possibility that CSO5 still conducts strategy‐formulation and performance
measurement as two separate activities rather than a part of a single overall strategic management
process. Cherry‐picking the manner and extent to which different structural features of the Balanced
Scorecard get implemented at CSO5 can have serious bearing on the sort of results that would be
achieved from such an implementation.
CSO5, despite being several years into an implementation of the Balanced Scorecard, has not seen
the sort of dramatic performance breakthroughs hypothesized by the initiators of the Balanced
Scorecard. This coupled with the fact that the implementation itself is somewhat patchy serves to
illustrate an important methodological issue. Among these is the tendency to attribute the inability
to achieve hypothesized results to the failure of management framework itself rather than the failure
to implement the management framework in its true shape and spirit. CSO5’s example illustrates
the need to think about the “completeness” of the overall framework, and accordingly adjust ones
expectations of results.

6.6—CASE STUDY #6:

STRATEGY‐PERFORMANCE ARCHITECTURE AT A UNIVERSITY DEPARTMENT & RESEARCH CENTER
Case study organization # 6 (hereby, CSO6) is an institution of higher learning with revenues of
around $150 million and R&D expenditure of around $30 million—30% of which is spent on basic
research, 20% in applied research, and the rest on product/process improvement, new product
development, and test and engineering. We looked at two strategy‐performance‐incentives systems
of two sub‐units of CSO6, namely, an academic department [of mechanical engineering] (hereby
referred to as, CSO6a) and an affiliated research center of similar technical specialty (hereby referred
to as, CSO6b). The case illustrates the differences in strategy‐performance‐incentives systems that
might arise due to the differing requirements and nature of work at these two sub‐units, even
though the overall strategic and incentives environment is essentially the same. CSO6 was also
unique in that, contrary to other case study organizations, its leadership had felt a need to bring
subunits, CSO6a and CSO6b, through better alignment of their strategy and performance systems
and was in the midst of major re‐thinking in that regard. Towards that end, CSO6 enabled us to
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study an SPI system that was in the state of being redefined. Specifically, this case displayed the
following characteristics:
•

•

•

•

CSO6’s differentiated strategic planning processes, reflecting the differing requirements and
traditions of the two sub‐units, run the risk of achieving local maxima at the expense of cross
unit synergies. CSO6 faces the challenge of streamlining the strategic planning processes and
activities of the academic department and the affiliated research center in order to invite cross
germination of staff and ideas, explore synergies across the two units, and avoid duplication of
effort.
CSO6’s performance measurement system comprises traditional peer review at the academic
unit and a variant of MBO at the research center. The fact that both these systems emphasize
aspects of performance that can be different from (and at times even counterproductive to) each
other is a major challenge for the designers of an integrated performance architecture that
combined these metrics and allows CSO6’s leaders to make trade‐offs.
CSO6 incentives structures are fairly low‐powered and traditional with greater emphasis on
intrinsic sources of motivation rather than on extrinsic awards/rewards. Promotion and award
of tenure are the greatest motivators that force individuals to perform as per pre‐set performance
expectations.

CSO6 does not implement a Balanced Scorecard but its strategy‐performance systems
implicitly aspire for balance across performance dimensions. The most important of these
include absence of an explicit cause‐and‐effect model and the lack of balance along several
organizational dimensions.

The distinguishing feature of CSO6 Strategy‐Performance‐Incentives (SPI) systems is its aspiration
to cater to the differing needs of various sub‐organizational units (CSO6a, CSO6b). The case
illustrates the problems associated with trying to manage diverse (in terms of nature of work, and
performance expectations etc.) sub‐organizational units. It emphasizes the need to use an
interlinked (or uniform) strategy‐performance‐incentives architecture to explore synergies across
sub‐organizational units.
Following is a brief overview of CSO6’s strategy‐performance‐incentives (SPI) system that illustrates
its key features and lessons learnt.
6.4.1—A differentiated strategic planning process, reflecting the differing requirements and
traditions of the two sub‐units, may achieve local maxima at the expense of cross unit synergies—
The strategic planning process at CSO6 is a mix of centralized (university‐wide) guidance and
decentralized (department‐level) planning. Several sources of strategic guidance (e.g. a mission, a
vision, a set of guiding principles, and a long‐range strategic plan) impinge upon the strategic
planning process as it unfolds at various levels. The process, featuring around collegial consensus
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building and long‐established traditions of academic disciplines in question, also reflects a fair
degree of permanence and stability. At the organizational level, it hinges upon a traditional long‐
range planning and implementation plan termed “Action Agenda for 2010” which was developed
and approved by its Board of Control and is drawn up through a series of consultative meetings. An
Action Plan supporting the agenda is also developed to identify activities and goals to be achieved
in short‐, mid‐, and long‐term. This action plan is responsible for tying the institutional mission and
vision with its budgetary processes. This annual strategic planning process is also seen as an

opportunity to look at the strategic portfolios, review goals, objectives, and strategies, and
develop methods of measuring progress toward achieving the unitʹs strategic goals.
At the level of an academic department, for example, CSO6, the process is carried out in a much
more collegial and tradition‐rich manner. Each department periodically holds strategic planning
meetings (at least annually) that go through a process of stocktaking during which its current
progress, goals, and future direction are discussed. For example, during one such strategic planning
session, it may transpire that the department’s performance is below expectations in terms of
research output. Reasons for the lagging performance may be discussed and appropriate measures
(e.g. hiring of younger faculty, creation of dedicated seed funds for research etc.) may be discussed
and adopted at such meetings. More recently, however, these meetings have also included
discussions on department’s obligations towards and performance on institutional goals.
This process is, in principle, quite participative whereby the entire faculty of the department is
allowed to deliberate on the issues at hand. In practice, however, it is much less than that. Several
faculty members are not interested in participating in the process. Several others may feel that they
have little say in the process, given the involvement of department’s heavy weights and the long‐
honored traditions of the department and the discipline. Still others may be very interested and
involved in the details of the process and feel greater ownership of the process as well as the
objectives derived from such a process.
At dedicated research center (e.g. CSO6b), on the other hand, the strategic planning process follows
a much more hierarchical and corporate‐like approach whereby the center director reviews, with his
or her closest associates (or direct reports) or in a more open and participative manner, the past
performance of the center and, given the need, come up with ambitious plans to address the
shortcomings. At CSO6b, for example, the strategic planning process takes place in a much less
participative fashion with the center director and an administrative committee of five‐odd
individuals taking stock of the situation and making key decisions vis‐à‐vis the future of the
research center.
Although being a part of the same overall organization (i.e. CSO6), there are several overlaps and
contradictions between the strategic planning processes at these two sub‐units. Developing a well‐
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respected research capability, for example, is an organizational priority for both CSO6a and CSO6b.
Publishing research, however, may only be a top‐priority for the academic unit and may play
second fiddle to the more important need of bringing in research dollars at the dedicated research
center. To the extent that a well‐respected research capability can do both i.e. enable researchers to
publish and bring in more research dollars, it can be a source of synergy between the two sub‐units.
This, however, is not always the case. Writing and publishing papers can divert ones attention from
seeking project money or finishing existing projects, especially if the latter are downstream of the
R&D spectrum (i.e. development and testing etc.)—an area that is the largest source of R&D dollars
for CSO6b. This calls for a unified rather than differentiated strategic planning process that is
designed to aspire for global rather than local maxima.
6.6.2—Performance measurement system at CSO6’s sub‐units are challenged by the differing (at
times, even counterproductive) requirements of the two sub‐units—CSO6 has a multi‐tiered
architecture comprising three layers of metrics, namely, thematic/national measures, goal measures,
and unit measures. National or thematic measures are those that allow CSO6 to compare its
performance against other peer institutions. They are “top level” and cross‐cutting and may

measure more than one CSO6 strategic goal. The goal measures are university level measurables
and are purposely few in number. They are holistic, university‐wide, appropriate for Board or
university executive use, small in number, and developed once per strategic plan. They are
rarely, if ever, revised. The unit‐level measures are developed and used by individual units to
assess unit progress toward unit strategic goals stated and described in the Unit Strategic
Portfolios. Taken together, these metrics are routinely collected and used for different purposes,
namely, early‐warning, calibration and benchmarking etc. These include input (e.g. expenditure, $‐
awards), output (e.g. publications, students, licensing activity etc.) and process (e.g. proposals
submitted etc.) measures. These measures are collected at multiple (at least three) levels, namely,
university, college, and academic units and are linked through the process of cascading.
The performance measurement system at the academic unit level (i.e. at CSO6a) is the traditional
academic peer review/tenure track system. Individuals are expected to do research and publish
papers, teach a specified number of courses, and get involved in service to the institution and the
profession. Their performance is measured accordingly. The process is qualitative and highly
collegial. Some objective measures of performance, however, are also defined. The expectations of
performance are clearly defined, right from the junior most (pre‐tenure) to the senior most
(professors) level. A new assistant professor, for example, is expected to bring in $100‐150K/year
worth of research support, graduate PhD students, and write 1‐2 journal articles/year before he or
she could become eligible for promotion to the next level.
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At the affiliated research center (i.e. CSO6b), on the other hand, more objective criteria of
performance are used. Measures such as dollar value of research contracts, number of students
employed, number of customer visits, and number papers and presentations are considered most
critical measures of performance. The key emphasis here, however, is to keep everyone at the center
employed and to ensure the stability of funding. Although there are no hard and fast rules or
targets, every senior researcher is expected to bring in 1‐2 times of his or her salary towards the
common pool of resources that are used to run projects at CSO6b. These quantitative measures,
however, are used in a flexible manner. Year‐to‐year variations in publication and research
sponsorship are not only common but also considered a natural phenomenon. Performance
measures are often averaged over several years (3‐6 year averages are a norm in the tenure process)
to account for these year‐to‐year variations.
6.6.3—CSO6 incentives structures are fairly low‐powered with greater emphasis on intrinsic
sources of motivation rather than on extrinsic awards/rewards—The incentives structure at CSO6
is typical of one found at an academic institution. Salary raises are fairly straightforward, and are
generally based on individuals’ merit. A merit pool is established each year depending on the
institution’s financial health and ability to pay a raise. For example, the merit pool for the preceding
year was at 2.9% average salary increase level. It was 0% and 1.5% in the years preceding the
previous year. By any measure, however, promotion to the next level (at both CSO6a and CSO6b)
and granting of tenure (at CSO6a) were the strongest performance incentives.
Financial incentives, except for the ones cloaked as professional incentives (discussed above), are
somewhat rare and limited by state funding statutes and restrictions imposed by funding agencies.
One exception is the IP royalty‐sharing arrangement that allows researchers to claim up‐to a third of
the gross royalty received by the university from their patents. CSO6 uses other informal means to
reward and encourage better performance from individual researchers. For example, for younger
faculty, travel money to attend and present at conferences and professional meetings is considered
to be a strong motivator. So are start‐up funds and departmental support (e.g. relieving a faculty
members’ teaching burden) to write research proposals.
CSO6’s leadership believes that while financial rewards do seem to matter generally, their impact is
fairly limited in an academic setting. For example, it may not be possible to use rewards and
recognition to double or triple an individual’s intellectual productivity. Freedom and flexibility,
intellectual autonomy, and respect of peers are considered the greatest motivators of performance.
Money can be a strong motivator or not at all. For example, there was a sense among the researchers
that money in the form of additional research dollars can always be a useful motivator of
performance but money in ones pocket may or may not be one.
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6.6.4—CSO6 does not implement a Balanced Scorecard but its strategy‐performance systems
implicitly aspire for balance across performance dimensions— While CSO6’s strategy‐
performance architecture does
acknowledge the notion of
Customer
Perspective
performance multi‐dimensionality it
does not incorporate, equally, the four
key performance perspectives of the
Administration
Image
Scholarship
Balanced Scorecard. Using CSO6’s
seven goals as proxies for performance
dimensions, we find a less‐than‐
perfect correspondence with the BSC
Outreach
Size and
Learning
Composition
performance perspectives. While this
presents (Figure 6‐17) the picture of an
Learning
organization that takes a “balanced”
Financial
& Growth
Perspective
Enrichment
view of performance, it is in‐fact only
designed to achieve balance across
different dimensions of output
Internal
performance thus leaving behind
Process
other aspects of balance, namely,
Figure A6‐5: “Balance” in CSO6’s Strategy‐Performance Systems
Figure 6‐17: CSO6’s Strategy‐Performance Architecture
input, process, output, and outcome
measures as well as leading and
lagging measures.
Figure 6‐18 presents another view of balance in CSO6’s strategy‐performance‐measurement
systems. It maps CSO6’s strategy‐performance architecture on our proposed R&D Balanced
Scorecard. It presents the view of an organization that does aspire for balance across multiple
dimensions (perspectives, in Balanced Scorecard terminology) of performance. Some of the
dimensions of performance (e.g. employee morale and customer satisfaction) are not measured
directly (e.g. through a customer satisfaction survey) but are measured indirectly through other
constructs (e.g. retention rates, graduation rates etc.) The detailed strategy questionnaire that looks
at sub‐dimensions within each of the five major performance dimensions also validates the findings
of the simplified strategy questionnaire—thus bringing more credence to the results.
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CSO6’s strategy‐performance
3.0/3.0
COLOR CODING:
architecture does not
CATEGORY LEGEND:
CS (1-5)
Green—Aggregated score on
EMC—Employee Morale & Creativity
incorporate some of the
Detailed Strategy Questionnaire
LKM—Learning & Knowledge Mgmt.
IM—Innovation Mgmt.
Blue—Score on Simplified
structural features of the
FPC—Financial Performance & Control
Strategy Dimensions Question
CS—Customer Satisfaction
Balanced Scorecard (e.g. an
3.25/3.0
explicit cause‐and‐effect
4.0/4.0
IM (1-5)
FPC (1-5)
performance model and
SCORING LEGEND:
strategy‐mapping) and
Rewards/Incentives are tied
to Performance in this area
incorporates others only
Performance is regularly
measured and monitored
partially (e.g. balance across
Explicit initiatives exist in
this area to develop an edge
3.2/4.0
2.0/5.0
performance dimensions,
Considers it a Source of
LKM (1-5)
Strategic Advantage
EMC (1-5)
cascading) – thus limiting its
Considered Important by
Mgmt.
ability to influence individual
and organizational
Figure7: CSO6 – Degree of Balance Between Performance Dimensions
Figure 6‐18: Strategy‐Performance‐Incentives Alignment at CSO6
performance in ways that
are characteristic of an
organization implementing a Balanced Scorecard.
6.6.5—The distinguishing feature of CSO6 Strategy‐Performance‐Incentives (SPI) systems is its
aspiration to cater to the differing needs of—with the resultant lack of uniformity across—
various sub‐organizational units—While both CSO6a and CSO6b are sub‐units of the same
organization (CSO6) and hence subject to same organizational factors (e.g. strategy‐making
processes, incentives systems, service regulations etc.), they have developed their own strategy‐
performance architectures to meet their unique needs and performance expectations. This case
study was conducted against the backdrop of a need to enable the two sub‐units to work together
and capitalize on synergies between them. The case clearly illustrates some of the key problems that
arise due to differentiated strategy‐performance architectures within the same organizational
environment. CSO6a—an academic research unit—is driven, primarily, by the goal to do research
that pushes the frontier of knowledge in its discipline. CSO6b—a soft‐money research center—is
driven, primarily, by the goal to attract research funding (generally, downstream of the R&D
continuum e.g. for development and testing projects). The two sub‐units are driven by different
strategy‐formulation, performance measurement, and incentives structures that meet their unique
requirements respectively.
The problem arises when these different strategy‐performance architectures optimize performance
at the sub‐unit level (i.e. local optima) but not at the overall organization‐level (i.e. global optima).
For example, the researchers working at the academic department (CSO6a) may be served well by a
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strategy‐making process, performance measurement, and incentives system (academic peer review
and tenure process etc.) that forces them to do research at the cutting edge but discourages them
from participating in the activities of the research center (CSO6b) that involves little cutting‐edge
research and opportunities for publication. Conversely, the researchers at the research center
(CSO6b) may be served well by a corporate‐like strategy‐performance‐incentives architecture that
forces them to seek R&D dollars but leaves them little time and opportunity to write publishable
papers. These problems of differentiated strategy‐performance‐incentives architectures may be
addressed through a uniform strategy‐performance‐incentives system at the level of the overall
organization.
A Balanced Scorecard‐type cause‐and‐effect model of performance that clarifies the relationships
between various types of outputs (e.g. papers vs. research dollars, research papers written at CSO6a
vs. those written at CSO6b etc.) and their relationship to the overall organization may help in
determining the right balance between the various kinds of outputs. Performance expectations and
incentives systems may then be adjusted to reflect that balance. The resultant hybrid strategy‐
performance‐incentives architecture must arise from CSO6’s overall strategy and form the basis of
key aspects of its strategic management system. A Balanced Scorecard‐type system thus conceived
has the potential to capitalize on synergies between various sub‐organizational units by making
explicit the cause‐and‐effect relationships, incentivizing performance by improving the strategic
focus, and encouraging right behaviors by individuals.
In the chapter that follows, we look across the six cases in an attempt to present evidence in support
of or against the hypotheses identified earlier and draw generalizable conclusions about the
strategy‐performance architectures in R&D organizations, both Balanced Scorecard‐based and
otherwise.
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CHAPTER # 7
UNDERSTATING STRATEGY‐PERFORMANCE‐INCENTIVES (SPI) SYSTEMS IN R&D:
A CROSS CASE COMPARISON
In the previous chapter, we described the salient features of the six organizations studied as a part
of our case study design. These descriptions were set within the contexts of each of these six
organizations and focused on key constructs of importance to this research, namely, strategy‐
formulation, performance measurement, and incentives systems and their inter‐linkage with each
other. In this chapter we look at the cumulative evidence that can be derived from these six
organizational cases in a manner that would allow us to draw some generalizations across them. W
also—for the purpose of corroboration and/or further enrichment of the theory—supplement the
case study evidence with interviews with R&D Directors and research managers from 32
organizations across a wide spectrum of organizational types, R&D activities, and mission
requirements. Together, the case study evidence combined with insights from interviews of a
relatively wider set of organizations has the potential to enhance our understanding of the strategy‐
performance‐incentives systems and their various contexts and contingencies within R&D
organizations.

7.1—REVISITING THE CASE STUDY DESIGN
Before we begin our discussion of the cumulative case study evidence, it is important to revisit
aspects of the case study design itself that we draw upon in this analysis83. We capitalize on the
organizational diversity within a multiple case study design framework to not only cover a cross
section of R&D organizations and activities but also to test various theoretical propositions. The case
study design is recreated in Figure 7‐1 (below) from chapter‐4. The idea underlying the design is to
be able to control qualitatively for certain variables as we try to learn and make generalizations
about the constructs of interest to us.
In the context of the current investigation, the case study design controls for a key characteristic of
these systems namely, their multi‐attribute character while varying two other relevant dimensions,
namely, the organizational structure (i.e. public vs. private vs. academic) and the type of R&D
performed (i.e. basic/applied vs. development). This analytical strategy is akin to intelligent
experimental design in scientific research and has the potential of allowing us to exploit the
diversity of the organizational space to learn about a broader range of phenomena than would have
83

This discussion would largely draw upon the discussion in 4.2.4.
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been possible had such an analytical design not been adopted. The accompanying table in Figure 7‐1
briefly illustrates the types of cross comparisons that are made possible through the use of the
adopted research design. The figure also identifies (in dotted gray boxes) specific case study
organizations that make up the various components of the overall information set (namely, B, C, D
and E).

CSO4, CSO5

CSO2
B. Pilot Case # 1
(Public Lab with
MAPMS)
A. Pre-Case Study
Information-Set
Balanced Scorecard
Case Studies of nonR&D Private Firms
(Documented)

D. Case Studies #
3,4
(Private & Public
Labs with MAPMS)
LearnCompare
-Learn

LearnCompare
-Learn

C. Pilot Cases # 2
(Private Lab without
MAPMS)

A‐B
A‐C
C‐B
B‐D
C‐E
D‐E
D‐E‐F

Analysis & Write-up

E. Case Studies #
5,6
(Public & Private
Labs w/o MAPMS)

CSO1

COMPARISONS

F. Post-Case Study
Information-Set

CSO3, CSO6

KEY ANALYTICAL OBJECTIVES ACHIEVED

Sheds light on differences between MAPMS84 in business vs. R&D
Sheds light on why R&D might be different from normal business firms?
Sheds light on how R&D firms using MAPMS are different from those that don’t?
Builds upon findings of the pilot in B. (achieves literal replication)
Builds upon findings of the pilot in C. (achieves theoretical replication)
Builds upon findings of C‐B
Tests hypothesis at the cross case level.
FIGURE 7-1: THE PROPOSED STUDY DESIGN & ANALYTIC PLAN

The second important feature of the proposed case study research design was the use of embedded
units of analysis. The embedded units of analysis allow us to further control for a host of variables
84

Stands for multi‐attribute performance measurement systems.
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not possible, normally, in the case study approach. While specifying a unit of analysis—in this case,
the strategy‐performance‐incentives systems within case study organizations—requires a researcher
to limit his or her analysis and data collection activities within predefined boundaries in a multiple
case study context, the embedded units of analysis allow us to further focus on and conduct a more
detailed investigation of a specific construct/issue of interest within the larger unit of analysis (Yin,
1984, 1993).
In the present context, the embedded unit of analysis is a specific phenomenon that could be
observed in several of our case studies, namely, the differential impact of strategy‐performance‐
incentives (SPI) systems on sub‐organizational entities that may differ with reference to the type of
R&D performed. More specifically, while we focused, more generally, on strategy‐performance‐
incentives systems within our case study subjects, we also looked for opportunities to see how the
implementation of such systems varied across sub‐organizational units within a particular case
study organization. In four out of six case study organizations (i.e. CSO2, CSO3, CSO4, and CSO6)
we found such sub‐organizational units (e.g. a technology lab affiliated with a research lab, an
affiliated research center associated with a university department, a basic research center within a
larger development organization, and an administrative department subject to same SPI systems as
an academic/research department within a university). This is akin to creating “cases within a case
study” thus providing us with greater flexibility, range of phenomena to study, and greater
possibility of generalizing through literal or theoretical replication85.
Whenever we found such sub‐organizational units, we capitalized on the opportunity afforded to us
of controlling for virtually every organizational‐level construct and observing the differential impact
of the same set of strategy‐performance‐incentives system characteristics on two distinct entities that
differed only in terms of their mission and/or the type of R&D activity performed. For example,
while our broader case study design allowed us to observe how the implementation of similar types
of strategy‐performance‐incentives systems (e.g. multi‐attribute vs. non‐multi‐attribute) varied
across different organizational contexts that were either engaged in research or development, the
embedded unit of analysis allowed us to observe how the implementation of the same strategy‐
performance‐incentives systems differed across sub‐organizations within the same organizational
context. This ability is important to further fine‐tune the discussion on the effect of contingency
85

Yin (1984, 1993) describes in some detail the concept of generalization in a case study format. According to
this view, the predominant analytic strategy to achieve generalization in the case study context rests on the
principle of replication rather than a sampling logic. While the sampling logic depends upon the
generalization of a phenomenon observed in a sample to a pre‐defined population based on principles of
statistics, the replication logic is analogous to that used in multiple experiments. The replication logic draws
heavily on the underlying theory. In the replication logic, each case studied—as it unveils—must either a)
predict similar results (a literal replication) or b) contrasting results but for predictable reasons (a theoretical
replication) vis‐à‐vis the predetermined theory.
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factors (e.g. organization size, type of research, mission etc.) on the choice and implementation of
strategy‐performance‐incentives systems.

7.2—SALIENT FEATURES OF CASE STUDY ORGANIZATIONS (CSOS)
The selection of case study subjects for this research was based on several criteria, the most
important of which being compliance with the requirements of the case study design (Figure 7‐I,
above), willingness on the part of prospective subjects to provide desired level of access to the
organization, and representation of diversity within the target population. The selection was done
through the help of a detailed survey instrument and an hour‐long pre‐screening interview. We
selected six organizations to become subjects of the case study phase of our research. A brief
snapshot of the case study subjects (numbered as CSO1 to CSO6) is given in Table 7‐1 (below).

TABLE 7‐1 – A BRIEF SNAPSHOT OF CASE STUDY ORGANIZATIONS (CSOS)
CSO#

ORG. TYPE

SECTOR

TYPE OF R&D86

EMBEDDED UNIT87

PMS SYSTEM88

CSO1

Private

Medical

AR/TD

No

SS, SG, MBO

CSO2

Public

Academic

BR/AR

Yes

BSC, PR

CSO3

Private

Info Tech.

BR/AR/TD

Yes

MBO, PR

CSO4

Public

Aerospace

BR/AR/TD

Yes

BSC

CSO5

Private

Aerospace

BR/AR/TD

No

BSC, MBO

CSO6

Public

Academic

BR/AR

Yes

MBO, PR

Table 7‐1 indicates the diversity of our case study subjects. These comprised organizations engaged
in R&D spread across the entire spectrum of research and development activities. Our case study

86

For type of R&D work, BR represents Basic Research, AR represents Applied Research, and TD represents
Technology Development.
87
An embedded unit of analysis represents a situation within some case study subjects where differential
impact of an intervention may be observed on a sub‐unit or a sub‐phenomenon within the broader
(organizational) context.
88
For Performance Measurement System (PMS), SS represents Six Sigma, SG represents Stage‐gate process,
MBO represents Management‐by‐Objectives, BSC represents Balanced Scorecard, and PR represents Peer
Review.
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TABLE 7‐2– SALIENT ORGANIZATIONAL FEATURES OF CASE STUDY ORGANIZATIONS (CSOS)
CSO#

CSO1

CSO2

CSO3

CSO4

CSO5

CSO6

ANNUAL R&D

SIZE

ORG. ENTITY STUDIED

R&D MIX

PERFORMANCE

EMBEDDED

STRATEGIC

EXPENDITURE

[EMPLOYEES]

% Ph.Ds/MDs/M.Phils

[BR:AR:TD]

RATING [SELF]

UNIT

POSTURE

$10mn.

$125mn.

$8mn.

$700mn.

$1.5Bn.

$30mn.

<20

>1000

20‐100

>1000

>1000

500‐1000

Overall Co. R&D
20%

Overall Co. R&D
40%

Division Lab (R‐Lab)
85%

Division Lab (TD‐Fac)
15%

Central R&D Lab

Overall Co. R&D
60%

1:5:94%

60:18:22%

75:25%

15:70:15%

1:10:89

30:20:50%

Above Average

Above Average

Top‐Quartile

World Leader

Above Average

Average (or
Other)

No

Admin Dept.
Acad. Unit

Research Lab
Tech. Lab

BR Facility
TD Facility

No

Research Unit
Acad. Unit

Tech. Excellence
Ops. Excellence
Tech. Excellence
Customer
Responsive‐ness

Tech. Excellence

Tech. Excellence
Ops. Excellence
Customer Responsive

Tech. Excellence

Tech. Excellence
Customer
Responsive‐ ‐ ness
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subjects were equally divided among public and private sector organizations with one‐third being
academic institutions, labs or departments and the rest spread across medical engineering,
information technology, telecommunications, electrical systems, and aerospace engineering.
Collectively, they also used a number of different performance measurement and management
frameworks.
Table 7‐2 (above) presents certain other relevant organizational characteristics of the case study
organizations (CSOs). Across the six case study organizations, the annual R&D expenditures ranged
from $8 million to $1.5 billion, the sizes (in terms of number of employees) ranged from less than 20
to greater than 1000 technical and managerial employees. The case study subjects also represented
an even mix of performance profiles with one of the six organizations describing itself as a world‐
leader, one of them describing itself as in top‐quartile among its class of organizations, another three
describing themselves as above‐average and one as average (or other).
Four of the six organizations also had sub‐organizational units (see Table 7‐2) that allowed us to
study the differential impact/level‐of‐implementation of strategy‐performance‐incentives systems
on sub‐organizational units doing different type of R&D work and having different missions to
cater to. In terms of strategic posture as well, our case study subjects represented a well‐balanced
mix. Half of the organizations had two simultaneous strategic postures with two of the remaining
organizations describing one and one describing three strategic themes as their strategic posture
respectively.

TABLE 7‐3: A PARTIAL LIST OF ORGANIZATIONS INTERVIEWED
Private/Corporate Labs
• Kodak Inc.
• Corning Inc.
• Intel Corp.
• France Telecom
• Dupont Corp.
• IBM Corp.
• Concept Labs
• W. R. Grace
• Air Products Inc.
• Omnova Solutions
University‐Academic Labs
• Integrated Nano‐Tech. Research Facility
• Brandeis University

Public Sector (non‐Defense) Labs
• NASA
• National Energy Technology Laboratory
• Lawrence Berkeley National Laboratory
• Lawrence Livermore National Laboratory
Defense‐related Labs
• Airforce Research Lab (AFRL)
• Aerospace Corporation
• The MOVES Institute
University‐Academic Labs (contd.)
• Saint Louis University
• Cleveland State University
• Florida State University
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In addition to the above case study organizations, we also conducted interviews with personnel
from 32 R&D organizations of varying sizes and types to supplement the findings of the case study
research. Table 7‐3 (above) presents a partial list of organizations whose R&D leadership was
interviewed for this purpose. This evidence has been used, anonymously, to supplement,
corroborate, and validate the evidence gleaned from case study research.
In the next section, we begin by exploring the cumulative body of evidence gleaned through the six
case studies. This analysis is organized along the key themes relevant to this investigation, namely,
strategy‐formulation, performance measurement, and incentives design functions. We also discuss
the linkage between strategy‐performance‐incentives (SPI) systems, the achievement of “balance”
between various dimensions of performance, and the prospects of implementing Balanced
Scorecard‐based SPI systems in R&D organizations.

7.3—THE CASE STUDY FINDINGS

In this section, we would draw upon the six individual case studies as well as 32 R&D organizations
whose personnel were interviewed to present qualitative evidence relevant to the issues of relevance
to us to this research, namely, strategy‐formulation, performance measurement, and incentives
systems in R&D organizations. In doing so, we would draw upon Yin’s (1993) advice on theory
building to aimed at testing a set of theoretical priors to achieve generalizability through theoretical
or literal replication.

Our own theory draws upon and brings together several independent research streams in the
areas that are relevant to this research. In instances where no such prior work or documentation
exists (e.g. implementation of Balanced Scorecards in R&D organizations) we draw upon
evidence from related literature in other settings and attempt to develop tentative hypotheses
that may be subjected to scrutiny. These priors and hypotheses are (presented in Figure 3‐4 are)
reproduced in Figure 7‐2 for a ready reference. We turn towards each of these and present the
cumulative case study evidence.
This section is organized as follows. We start with addressing the perceptions of our case study
subjects as well as practitioner interviewees vis‐à‐vis R&D performance measurement in
general. We then examine how the strategy‐making or strategic planning function is carried in
these organizations, especially with an eye towards assessing whether it caters for multi‐
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FIGURE 7-2—THEORETICAL MODEL/PRIORS FOR CASE STUDY ANALYSIS (REPRODUCED FROM FIGURE 3-4)
RESEARCH ISSUES

HYPOTHESES & THEORETICAL PRIORS89

Acceptability and
Prevalence of
Balanced Scorecard

HS1.1: Balanced Scorecard (BSC) not prevalent among R&D organizations
HS1.2: BSC Use: PrivateÆPublicÆAcademic ↓ (usage goes down);
HS1.3: MAPMS prevalent among R&D organizations
HS1.4: MAPMS Use: PublicÆAcademic ÆPrivate ↓ (usage goes down);

Balance,
Participation,
Accessibility, and
Transparency of
Strategy‐Making

HS.2.1: Organizations using BSC/MAPMS take differential view of strategy
HS2.2: Organizations using BSC/MAPMS with balanced/participative strategy‐making systems report higher satisfaction
and realize greater performance improvements.
HS2.3: Organizations using BSC/MAPMS incorporate performance multi‐dimensionality in strategy‐making
HS2.4: Organizations using transparent‐participative strategy‐making engage in strategic (“double‐loop”) learning

Balanced Scorecard
and Multi‐attribute
Performance in R&D

HS3.1: R&D organizations implement measurement systems that are “balanced” across dimensions of performance
HS3.2: Organizations using BSC/MAPMS use cause‐and‐effect modeling to “measure the strategy”.
HS3.3: Organizations using BSC/MAPMS that incorporate qualities of HS3.1/HS3.2 report higher satisfaction and realize
greater performance improvements.

Use of Incentives to
Align Individual with
organizational
performance

HS4.1: Organizations using BSC/MAPMS believe in ability of incentives to influence individual performance
HS4.2: Prevalence of Incentives: PrivateÆAcademic Æ Public ↓
HS4.3: Perceived or Realized Effect of Incentives: # (“menu”)of Incentives ↑, Intensity of Incentives ↑↓, FinancialÆ
Professional ↑

Alignment in
Strategy‐
Performance‐
Incentives Systems

HS5.1: Organizations using BSC/MAPMS with better‐aligned strategy‐performance‐incentives systems report higher
satisfaction and realize greater performance improvements.
HS5.2: Organizations using BSC/MAPMS that “cherry pick” components of the overall strategy‐performance‐incentives
system for implementation report lower satisfaction and realize lower performance improvements.

89

The notation for this column is as follows: “PrivateÆPublic ↑” means that as we move from private sector to public sector R&D organizations, the
acceptability and prevalence of performance measurement decreases.
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attribute character of R&D performance and is participative in nature. Next, we look at the
conduct of performance measurement in these organizations. We use the generic performance
measurement and management framework developed in chapter‐3 as a lens to assess the
procedural integrity of the measurement process as well as assess its impact on organizational
performance itself. We also draw some insights vis‐à‐vis the implementation issues that might
arise in the context of putting a measurement system in place. We examine the prevalence of
incentives system and their perceived impact on individual performance. Finally, we discuss
how the quality of linkage between strategy‐making, performance measurement, and incentives
systems affect the benefits realized from these systems.
7.3.1—Perceptions about R&D Measurement & Management Systems
The first of the series of issues that we were interested in was the perception about and acceptability
of the idea of performance measurement and management within R&D organizations. The need for
assessing the acceptability of performance measurement arises from a disagreement on this
important issue within the R&D community. An often‐expressed notion is that trying to measure
R&D is a “fundamentally wrong‐headed endeavor”90 since R&D is a chancy process whose outcome
cannot be predicted and hence measured. Another related argument deals with the distinction
between research and development activities. According to this view, while it might be
counterproductive to measure research, the case with development might not be so. In research,
some argue, one would try to create the conditions to maximize the chances of a “surprise”, while in
development the opposite is true i.e. one would try to avoid surprises rather than welcome them.
This makes the latter more amenable to managing and hence measuring than the former.
Despite these stereotypes, however, performance measurement and management is part and parcel
of any management debate within the R&D community. It featured as the most pressing problem
faced by R&D managers in the Biennial survey of the members of Industrial Research Institute (IRI)
for two consecutive years (Ellis, 1993). We began our investigation with a set of priors about the
perceptions of various types of R&D organizations towards performance measurement as gleaned
through the relevant literature and our general understanding of the subject. We expected the
acceptability and prevalence of R&D measurement to go down as we moved from private sector to
public sector R&D organizations, from corporate to academic labs, and from development‐oriented
R&D activity to research‐type activities. As we studied the six case study organizations, we met
with several surprises that led us to fine‐tune our theoretical priors.
We asked our respondents questions to assess the general organizational sentiment towards
performance measurement. We also asked individual scientists, wherever possible, as to whether
90

Personal conversation with Dr. Robert Spinrad, Ex‐Director of Xerox PARC, June, 2003
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they thought their performance was “measurable”, whom did they think (i.e. themselves, their peers
inside or outside the organization, or their managers) was best qualified to measure their
performance, and whether they believed their organizations did a good job at doing so. We were
also able to gain some insights into top‐managements’ perceptions about the utility of performance
measurement and management systems by putting together pieces of evidence and anecdotes that
related to the various types of performance measurement activities that were conducted, the
importance that was attached to them, and how the resulting information was used within the
organization.
On the whole, we found our priors on acceptability and prevalence of performance measurement
and management systems to miss the true diversity of our target population. For example, we found
our characterization of public/private, corporate/academic, and development/research dichotomies
rather limiting for the purpose of this analysis. It was not sufficient to merely state that private
sector organizations were more receptive to measurement of their R&D activities than public sector
organizations or that corporate R&D was more receptive to measurement than academic R&D. One
had to go a step or two deeper and explain why and how.
We found the reality to be far from the black‐and‐white distinctions across various sectors that we
had hypothesized. There were significant gray areas within which a significant number—perhaps
the majority—of the organizations seemed to operate. We did find some evidence to support our
theoretical priors. For example, one of our case study subjects (CSO1)—a relatively small private
sector R&D operation—had the most elaborate performance measurement system of all our case
study organizations and another one, CSO6—an academic department of a public sector
university—had the least elaborate measurement system. Yet, we also found counter examples to
these sectoral distinctions.
Specifically, CSO3—a private sector R&D organization—employs a relatively more qualitative and
individualized performance measurement philosophy than we would have anticipated on the basis
of our theoretical priors. CSO3 manages to use a peer review‐type system while operating in a cut‐
throat competitive environment with increasing pressure to justify its value to its corporate parent.
The Director of CSO3 is confident that the performance measurement system, in its current shape
and form, sufficiently suits the environment and mission of the organization. Similarly, CSO2—a
public sector university—is pioneering the role of performance scorecards alongside the traditional
academic peer‐review type performance architecture—an innovation one would hardly expect to
find in traditional academic settings. While none of the above counter‐typical examples have
matured enough or delivered yet to be considered unqualified successes, they nonetheless point
towards the changing perceptions and trends that are cutting across the sectoral stereotypes.
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If a generalization can be made of the cumulative evidence gleaned through the six cases, it is that
one must factor in a host of other variables while trying to generalize across the diverse landscape of
R&D organizations. While organizational type and type of R&D activity performed may be
important—perhaps the most important—factors they are certainly not the only ones. Not only are
there organizations and experimenting with new ways of measuring their performance, the general
idea of performance measurement itself is gaining greater acceptability within R&D management
circles. Increasingly, organizational types that were earlier thought to have a more reluctant posture
towards measuring R&D are now doing so, albeit for reasons not anticipated by theorists and R&D
practitioners alike.
For example, the traditional public sector lab that operated under no pressure to justify its existence
to a corporate parent or demonstrate a return on investment for much of its documented history
now operates under an environment that is increasingly demanding efficiency, effectiveness, and
accountability of its operations. This is amply demonstrated in the debate surrounding the passage
and implementation of GPRA and the drive to implement OMB‐PART across the federal R&D
portfolio. Public sector organizations are increasingly establishing performance measurement
systems to comply with these requirements and are even going farther than what is being
legislatively required of them. The example of CSO4—an R&D arm of a large public sector agency—
that has experimented with the Balanced Scorecard methodology—for precisely the reasons one
would expect private sector organizations to do so—is a case in point. Similar changes might be
hypothesized to be at work in the academic sector, as is demonstrated CSO2’s example.
In addition to the case studies, the experts/practitioners’ interviews from the 32 R&D organizations
generally confirm the sentiment evidenced from the cumulative case study evidence. While the
performance measurement philosophies of each of these organizations varied with their unique
mission requirements, expectations of the measurement process itself, and management styles, the
act of performance measurement is becoming more acceptable and prevalent across the entire
organizational landscape.
We did find some instances where individuals were not fully comfortable with the notion of
performance measurement in R&D. For example, one of our interviewees believed that the R&D
community is still “metric‐averse” and another complained of “paperwork overload” (partly) due to
the plethora of measurement schemes that had been used with little or no improvement in the
desired outcome to show for them. The majority of our interviewees, however, believed that
performance measurement, done wisely, was necessary, if not a welcome endeavor. Many of our
interviewees pointed out that the R&D community was not metric‐averse after all—provided they
could relate to and see some value in the activity. The tradition of tenure system and peer review in
academia was highlighted as the case in point. Others pointed towards the increasing use of Six
Sigma and project‐based measurement approaches in industry and TQM in the government as a
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sign of changing trends. We also found considerable support for the proposition that sectoral (i.e.
public/private, corporate/academic, research/development) differences are one of the several factors
that determine an organization’s perception towards measurement of R&D performance.
7.3.2—Strategy‐Making in R&D Organizations
Within the realm of strategy‐making, we were interested in the manner in which the process is
carried out within R&D organizations, and more specifically, whether the strategy‐making process
itself was participative, transparent, and multi‐dimensional in its intent and implementation. The
literature on the Balanced Scorecard describes, in some depth, the virtues of organizational strategy
being the foundation on which a performance measurement system needs to be built. “Measuring the
strategy”, in this view, is the key objective of a well‐intentioned performance measurement
architecture (Kaplan and Norton, 1996, 2001). This literature also credits the awareness and
ownership of organizational strategy, achieved primarily through the ability to participate in the
strategy‐making process, as a key ingredient of the much‐publicized performance breakthroughs
achieved by organizations that have implemented a Balanced Scorecard.

TABLE 7-4– STRATEGY MAKING AMONG CASE STUDY ORGANIZATIONS

CSO#

CSO1

STRATEGY‐MAKING

DESCRIPTION OF STRATEGY‐

SYSTEM

MAKING SYSTEM

Management‐by‐
Objectives‐type

Top‐down, bottom‐up

CSO2

Compact Planning

Participative/consultative

CSO3

Indus. Peer Review

One‐to‐one consultations

CSO4

Bureaucratic

Top‐down, reactionary

CSO5

CSO6

Traditional Strategic
Planning Process
Academic Peer
Review Process

Project‐driven

Collegial/consultative

OTHER KEY ATTRIBUTES

Multi‐attribute, partially consultative,
multiple sources of guidance
Top‐down, bottom‐up, multi‐attribute,
decentralized implementation,
Research agenda‐dominated, researcher
interests/freedom, iterative,
Multiple sources of guidance, glacial
changes in strategy, partially consultative
Flexible to meet project needs, partially
consultative,
Permanence/stability,
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The six case study organizations that we looked at represented a diverse set of strategic planning
approaches ranging from traditional top‐down strategic planning to one‐on‐one consultations
between stakeholders to the use of Balanced Scorecard‐type participative and consultative
processes. The salient features of these processes are presented in Table 7‐4 (above). While three of
the six case study organizations had Scorecard‐type in place, only one (CSO2) came close to
integrating its strategy‐making process with its Balanced Scorecard. CSO2’s strategy‐planning
process was an adaptation of a participative strategy‐making approach to the more traditional and
collegial consultation process in academia.
In this top‐down and bottom‐up process, referred to as Compact Planning, CSO2’s top leadership
identified institution‐wide priorities while the subordinate administrative departments and
academic units (and their constituent sub‐units) came up with initiatives, milestones, and
performance targets to contribute towards these institution‐wide objectives. Compact planning
encouraged the administrative and academic departments to identify their own department‐level
goals and objectives in addition to those prescribed for the overall institution. While, on closer
examination, the reality on ground of how the compact planning process was actually implemented
differed substantially from the concept on paper, we observed considerable learning within CSO2’s
various departments (or units) that is a sign of progress in the right direction.
Another dominant approach—found in at least two of the six case study organizations—was to
organize the strategy‐making process around projects or a research agenda. In fact we also found
this to be a fairly common strategic‐planning model among the organizations interviewed for the
purpose of this research. Within the two case study organizations, we found two different shades of
such a process being in place. Operating style and size had translated into substantial differences in
the strategy‐making processes at these organizations.
CSO3—a small Bell‐Labs‐style private sector R&D facility—that greatly valued the independence
and innovative ability of its scientists and engineers and used a relatively hands‐off approach to
management, adopted a one‐to‐one approach to strategic planning. This list of R&D projects or the
research agenda was developed through a consultative process that took place between individual
researchers (or principal investigators) and the unit directors in a consultative and collegial manner.
The second of the project‐driven strategic planning processes was found at work in CSO5—a large
private sector organization engaged in aerospace R&D. CSO5 had different types of strategic
planning processes dealing with everything from small exploratory projects to large multi‐billion
government contracts. These ranged from localized consultations between researchers and research
managers (or directors) to large organization‐wide decision processes that required the approval of
the top‐management to go forward. Depending on the size of the project and the maturity of the
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science or technology, researchers’ (or scientists’) roles varied from active decision‐makers to
indirect and semi‐passive implementers.
7.3.2‐1—The prevalence of participative and multi‐attribute strategy‐formulation in R&D—
Notwithstanding the different types of strategic planning approaches observed, the two
unmistakable trends that emerge from our six case studies are the growing popularity of both
consultative‐participative and multi‐attribute approaches to strategic planning. There is a growing
realization of the importance of creating an organization‐wide ownership of the strategy within the
R&D management community. While the practice, in its current form, falls far short of what would
be an R&D‐equivalent of a Balanced Scorecard Best Practice, it is certainly moving in that direction.
On querying whether R&D managers believed that involving everyone in the strategy‐making
process could improve the efficiency and effectiveness of the process itself, we found considerable
openness but also some trepidation and caution.
In a number of our case study organizations (i.e. CSO4, CSO5, CSO6) R&D leaders were gradually
opening up the strategy‐making function to the bench‐scientist over and above his or her traditional
role and involvement as custodians of organizational capability and knowledge. Several of our
respondents also highlighted the fact that not all researchers may be interested in participating in
the strategy‐making process and hence one must always keep room for the eccentric genius who
likes to be preoccupied with the intellectual challenge of his work and does not care much about
organizational strategy. In one of the organizations (CSO4) we found evidence that a section of the
employees were completely unaware of the existence of a strategy‐making or performance
measurement initiative. Other organizations—CSO2 being one of them—are inducing their
employees to pay attention to organizational strategy by substantial material rewards and raising
the stakes for non‐involvement. For example, CSO2 and CSO5 link budgetary allocation and new
initiatives funding with their strategic planning processes thus inviting participation from even
those skeptical of getting involved in such exercises.
There also seems to be an almost universal consensus on a multi‐attribute view of performance.
Three of the six organizations in our case study sample are implementing their versions of a
Balanced Scorecard that requires a multi‐attribute approach not only performance measurement but
also strategy formulation. Here, once again, there is a considerable gap between the ideal practice
(per Kaplan and Norton 1996, 2001) and the reality on the ground. With the exception of CSO2 none
of the other organizations use a multi‐attribute approach to their strategic planning processes ex‐
ante, although they all claim to do so, ex‐post. For example, CSO4—being a government agency—
has a fairly elaborate and bureaucratic strategy‐making process that draws upon multiple sources of
guidance with the desire to achieve balance across multiple dimensions of performance as one of
several concerns. CSO5’s strategic planning system, on the other hand, is heavily influenced, ex‐
ante, by a project‐driven approach to strategic planning. For both these organizations using the
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strategic planning process to drive a balance across multiple performance dimensions is an after‐
thought rather than a driving consideration.
In addition to and apart from the three organizations that implemented a Balanced Scorecard, a
multi‐attribute thought process was also a common theme within the strategy‐making processes of
other case study organizations. CSO1 used an elaborate Management‐by‐Objectives strategic
planning process that identified performance targets for each of the five key dimensions of
performance emphasized by the corporate top‐management. CSO3 used an elegant bi‐dimensional
approach to strategic planning and performance measurement and CSO6 used the standard
academic emphasis on research, teaching, and service as key dimensions of performance. In some
ways CSO1 and CSO3, that do explicitly claim to implement a Balanced Scorecard, seemed to do
better than CSO4 and CSO5 (described earlier) in incorporating, ex‐ante, a multi‐dimensional view
of performance in their strategy‐making processes.
Clearly, the evidence gleaned from the six case studies falls short of validating the theoretical priors
on the acceptance of participative, multi‐attribute strategy‐making approaches within various sub‐
sectors of R&D organizations. Private sector entities do not seem more or less likely to accept and
implement participative strategy‐making than public sector ones, as evidenced from the examples of
CSO1, CSO3 and CSO5, on the one hand, and CSO2 and CSO4, on the other. While academic
organizations (e.g. CSO2, CSO6) have traditionally been more collegial and participative in their
approach towards strategic‐planning, and corporate labs (e.g. CSO1) more hierarchical and less
participative.
Finer distinctions like missions, operating style/philosophy, history and other factors do matter in
determining an organization’s openness to adopting a participative strategy‐making process. We see
the effect of some of these factors at play within CSO5 that shows multiple flavors of strategy‐
making approaches within the same organization. The lesson to be drawn here, as before, is that
broad dichotomies like public/private, corporate/academic and research/development may not be
very helpful, in and of themselves, as predictors of an organization’s tendencies towards a particular
strategic planning posture. One must look a level deeper to reach a finer level of understanding.
7.3.2.2—Participative strategy‐making, individual motivation, and organizational performance—
Finally, we looked for evidence of an impact of participative strategy‐making processes on
individual and organizational performance. Prior to undertaking the case studies, we had
hypothesized several possible mechanisms through which a participative strategy‐making process
might affect individual or organizational performance. These included, among others, better
information about strategy, a sense of ownership of the strategy, a greater sense of fairness‐
transparency‐empowerment, a greater focus on strategy, and a better strategy itself. We looked for
evidence to support or refute each of these hypothesized mechanisms. While we found no
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conclusive concrete quantitative evidence either way, what we did gather from several of our
interviewees were statements expressing satisfaction or dissatisfaction with the state of affairs as far
as their role in the strategic planning process was concerned.
For example, At CSO1—an organization that implements a fairly traditional top‐down strategic
planning process—we found some dissatisfaction with the manner in which organizational
priorities were determined and employees were asked to achieve stretch targets year‐after‐year.
There was a sense among our interviewees that employees were over‐worked and their intellectual
curiosities under‐nourished as a result of a top‐down corporate‐like approach to research priority
setting. In another organization (CSO3) that adopted a more consultative approach to research
priority setting and strategic planning, we encountered a more relaxed and satisfied sentiment.
Here, scientists and engineers were made amply aware of what was expected of them and
prospective employees were only hired if they were comfortable with being judged against these
performance expectations and targets.
The above anecdotes, however, only present suggestive evidence. We cannot claim to make the link
between satisfaction with the status‐quo and improvements in individual performance without
resorting to elements of theory that were not covered in this analysis. All three of our case studies
that had implemented a Balanced Scorecard had done so relatively recently with the result that the
system was not mature enough to begin showing major signs of performance improvement.
However, with the exception of CSO2 that showed some positive signs, the Balanced Scorecard
itself—at least in the manner in which it had been implemented across three of our six case
studies—does not seem to make a difference in the quality of the strategic planning process or the
ownership of strategy itself. CSO2 comes closest to adopting a participative approach to developing
a Balanced Scorecard and while the initial signs (vis‐à‐vis the adoption by and learning of
employees) are encouraging, whether or not this would translate into performance improvements of
the kind claimed by the founders of the Balanced Scorecards remains to be seen. These issues of
temporal maturity and quality of implementation are classic problems in measuring the impact of
management frameworks within organizations (Hackman and Wageman, 1995).
Qualitatively, the debate within the majority of the case study organizations and the 32 R&D
organizations where personnel were interviewed hovered not around whether or not individuals—
bench scientists and technicians—should be involved in the strategy‐making process in the first
place but rather on what was the right approach to get the momentum going and what proportion
of the R&D employees actually paid any attention to organizational strategy. The perceptions of
R&D managers and practitioners that we interviewed varied considerably on those counts. The
actual practice of involvement of scientific personnel in strategy‐making process ranged from highly
informal (e.g. requiring every employee to answer a simple question about his/her satisfaction with
the direction and management of the facility to town‐hall meetings, newsletter‐based discussions,
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roundtable discussions, all‐hands meetings and celebration of an innovation week to ideas
solicitations) to highly formal (e.g. agency‐wide strategic planning exercise, management retreats,
and appointment of independent commissions) highlighting this variation in perceptions.
Most of our interviewees believed that there was considerable anxiety among the scientific and
technological workforce vis‐à‐vis their role and contribution to the organizational goals. “Majority
of the employees want to see the ‘big picture’. Only a minority remain unengaged”, was the
response of the provost of a large private university. Even for the marginally unengaged, it was
believed, that one only had to show the employees how everything that they did connects with the
big picture to inspire them to pay attention. Others were more skeptical of the possibility of
involving everyone in the strategy‐making process and the good that might come out of it. “We do
not want to close off opportunities for involvement but not everyone can get involved in strategy‐
making all the time”, was the response of the Research Director of a large chemicals company.
Here, and at several other organizations (e.g. a large telecom lab and a large IT lab) strategy‐making
was considered the domain of the organization’s top‐management, albeit with some advisory
involvement of the subject‐area experts. “Scientists have their own biases [that must be balanced
against organizational interests represented in this process by the top‐management]”, was a
comment we heard from the Research Director of the telecom lab. Whether or not scientists have
biases, the organizational interests and goals need to be incorporated in the process. An open
question then for each of our interviewees was whether this is done using a top‐down or a more
participative approach with all participants having some influence on the overall outcome. Each of
these organizations settled somewhere in the middle of the continuum of that best suited its own
circumstances and style of management.
The key challenge here, in addition to creating opportunities for employees to get involved in the
strategic planning process, is not only to communicate adequately the expectations from such an
exercise (ex‐ante) but also the results of the process (ex‐post). We found anecdotal and quantitative
evidence of the fact that several of our case study organizations failed to do well on that benchmark.
On several instances (e.g. in at least one of our case study organizations) employees showed lack of
awareness of the organizational strategy or the process put in place to solicit their input in the same.
One of the case study organizations conducted formal employee surveys to assess perceptions and
found a weak employee understanding of strategic issues. On the contrary, however, organizations
that did well to communicate expectations and strategy (e.g. CSO3) or made efforts to consolidate
and continually improve on this account (e.g. CSO2) seemed to do well in inspiring a positive
attitude among their employees towards organizational goals and objectives. Many of these
attitudes, however, had not resulted in quantifiable improvements in individual and organizational
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performance primarily because the initiatives had been in place long enough for the effects to take
place.
The sum‐total of the cumulative evidence on the two issues of concern to us, therefore, is that while
there is an unmistakable shift towards a more participative and multi‐dimensional strategy‐making
process, the degree and manner in which these are implemented vary considerably. There appears
to be no agreed answer on the optimal level of employee participation is concerned. Also, contrary
to the prescription of the Balanced Scorecard literature which encourages the use of performance
multi‐dimensionality as a lens through which organizational leaders and employees must look at
strategy, multi‐dimensionality comes merely as one of the several considerations, more often than
not, in our case studies, as an after‐thought, in the strategic management process. While the trend
seems to be in the right direction, this could explain why none of the organizations that we studied
could achieve significant and noticeable differences in performance that are attributable to
empowerment of employees through their participation in strategy‐making.
7.3.3—Performance measurement & management systems in R&D organizations
To what extend do the performance measurement and management systems at work among R&D
organizations recognize multi‐dimensionality of performance? Using the Balanced Scorecard as a
reference model, we were interested in whether: a) R&D organizations used a Balanced Scorecard
(or similar frameworks), b) among those R&D organizations that did use the Balanced Scorecard,
whether its use and perceived benefits resembled those in more familiar corporate settings, and c)
among those organizations that did not use a Balanced Scorecard, whether the alternate
measurement framework delivered the kind of performance improvement normally associated with
the Balanced Scorecard literature.
The first thing that we learnt was that R&D organizations did use multi‐attribute approaches in
general and Balanced Scorecard‐type approaches, in particular. The realization that performance
was a multi‐dimensional phenomenon was universal among our case study subjects whether or not
the organization used a performance measurement philosophy that explicitly catered to it. Here
again, we found our theoretical priors seriously lacking, as we failed to discover any sectoral
differences between organizations that did or did not take a multi‐attribute view of performance
measurement. We were fortunate to study three organizations that implemented a Balanced
Scorecard among our six case study subjects—one each public, private and academic. Each of the
remaining three organizations also took a multi‐attribute view of performance by identifying
explicit and specific performance categories deemed critical for its performance. In addition to the
Balanced Scorecard, our case study organizations also used a variety of other performance
measurement frameworks ranging from industrial and academic peer reviews to management‐by‐
objectives to six sigma and the stage‐gate process. Table 7‐5 (below) presents the salient features of
the performance measurement frameworks at work in each of our case studies.
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TABLE 7-5 – PERFORMANCE MEASUREMENT (PM) SYSTEMS AMONG CASE STUDY ORGANIZATIONS
CSO#

CSO1

CSO2

CSO3

PM FRAMEWORKS

STRATEGY &

PERCEIVED IMPACT

USED

PMS LINKAGE

ON PERFORMANCE

MBO, Stage Gate, Six
Sigma Methods,
BSC/Dashboards, Peer
Review

OTHER COMMENTS/FACTORS

Financial and non‐financial
Partial/Unclear

Slightly Positive

metrics, performance categories
do not follow through,

Partial/Unclear

Peer Review,

Instances of mis‐

Individual Appraisals

alignment/Clear

No Impact

External communication tool, 8‐
performance categories,
Clarity of expectations, simplicity

Very Positive

(2 performance categories, 2
metrics encapsulate everything)

CSO4

CSO5

CSO6

Balanced Scorecard

Partial/Unclear

Slightly Positive

3‐performance categories

Partial/Unclear

Very Positive

3‐performance categories,

Individual Appraisals
Balanced Scorecard,
MBO
MBO, Academic Peer

Instances of mis‐

Review

alignment/Clear

No Impact

Overlapping/counter‐productive
7‐performance categories

7.3.3.1—Measurement “overload” and the use of multiple performance measurement frameworks—
The majority of our subjects used at least two (and up to four) performance measurement
frameworks simultaneously. Many times these different frameworks operated in distinct
organizational domains (e.g. separate frameworks for measuring individual and organization
performance). Nevertheless, there were instances, and understandably so, where these frameworks
interacted and exchanged data with each other. We hypothesized that the organizations that would
do a good job at either minimizing the number of simultaneous performance measurement
frameworks so as to minimize the “measurement overload” or creating a seamless and purposeful
interface between two (or more) such frameworks would tend to do better than those that do not.
We found several examples of the above phenomenon among our case study organizations.
CSO1 presents a particularly interesting example of what we believe are telling signs of a
measurement overload. At CSO1, while management‐by‐objectives served as the central
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measurement philosophy, several other measurement frameworks also contributed to the overall
organizational performance measurement system. Many tens of performance metrics were being
collected within the organization—the majority used rather cursorily if used at all. An individual
seeking guidance on his or her own performance could easily drown in several overlapping
measurement systems and a plethora of metrics without getting to the right set of metrics that he or
she could realistically control and respond to. The inter‐linkages between some of these
measurement frameworks were unclear, at best. As we probed our interviewees about the whether
or not they saw any marginal value in having additional measurement frameworks in place. In one
instance, for example, a six‐sigma‐type process review was incorporated on top of an already
existing and highly stringent MBO process. The reason advanced for doing so was that the
corporate parent of CSO1 had such a system and asked all its subsidiary operations to do as well.
A counter example is that of CSO3 which, by virtue of its clearly defined mission and well‐
articulated objectives and performance requirements, has a simple performance measurement
framework that boils down to monitoring two performance metrics for all employees, namely,
number of publications (quality‐adjusted) and contribution to technology transfer. Well‐defined
targets for each of these metrics at each level of seniority provide clear expectations of performance
to each individual within the organization. Managing and measuring performance within CSO3,
therefore, becomes a matter of monitoring these metrics and providing timely feedback to all
concerned. The simplicity and elegance of the performance measurement framework makes it an
apt mechanism for self‐evaluation, peer pressure, and feedback within the organization.
7.3.3.2—The quality of linkage between performance measurement & strategic planning systems—
Another issue of relevance to the present discussion that was made conspicuous by the cumulative
case study evidence is that of the linkage between the strategic planning and the performance
measurement systems. Simply speaking, in order to “measure the strategy” effectively, the
performance measurement architecture must directly follow from the strategy itself. A failure to do
so would either entail measuring the wrong things or wasting precious management time
measuring and strategizing about things that really did not matter to the performance of the
organization. Among the six case study organizations we found considerable variation in the
manner in which performance measurement systems linked back to the strategic planning systems
or failed to do so. These variations ranged from systems (e.g. at CSO1, CSO2, and CSO5) that were
only partially aligned with the strategic planning systems to those (e.g. at CSO3 and CSO4) that
were more or less well‐aligned with the latter. We, however, did not find a textbook implementation
of a Balanced Scorecard where the performance scorecard follows through directly from the strategy
itself.
Leaving aside for a moment CSO3 and CSO4—where the discrepancy was of a minor nature, we
focus attention on the more serious cases of misalignment. CSO1 and CSO2 provide examples of one
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type of misalignment where the strategic planning process itself comprises an amalgam of several
different approaches—often working in tandem with each other—producing a complex, at times,
even confusing picture of what an organization is supposed to do. In CSO1, for example, there were
many such sources of strategic advice, namely, vision, mission, values, goals, and processes which,
although intended to supplement each other, did not necessarily relate to or follow from each other.
In CSO2 as well, we had several different sources of strategic guidance, namely, the compact
planning documents and the academic peer review process. While both these organizations had
strategic planning processes that used the same language as the performance measurement
framework and were conducted in a manner that reflected concerns for the same set of constructs,
the presence of too many sources of strategic planning necessitated that the linkage between the two
could be only partial, at best.
In CSO4 and CSO5, one the other hand, the misalignment between the performance measurement
architecture and the strategic planning process was of a qualitatively different character. Both these
organizations used Balanced Scorecards as their primary performance architectures. Each also
identified three dimensions of performance on their Balanced Scorecards. Here, as against in CSO1
and CSO2, not only did the various strategy formulation processes did not talk the same language
but also as a result of the former there was a clear disconnect between the strategy‐formulation
processes and the performance measurement systems. Thus, the three performance dimensions that
are central to the structure of these organizations’ Balanced Scorecards appear to almost feature as
an after‐thought in their strategic planning processes.
7.3.3.3—Lessons from the implementation of the Balanced Scorecard in R&D organizations—
Notwithstanding the above issues, our case studies did illustrate some preliminary examples of the
implementation of Balanced Scorecards in R&D settings. They provide a first hand view of the
various issues and problems that might arise during such an exercise and what might be different
from the Balanced Scorecard in corporate settings. The three of the six case study organizations that
implemented a Balanced Scorecard did so in slightly different ways. CSO2 started the use of a
Balanced Scorecard (it calls it a “performance dashboard”) primarily as a device to convey its
performance to its external stakeholders. Their performance dashboard has evolved, quite
predictably, over the years and improved in terms of its coverage of critical dimensions of
performance. It is only after at least a couple of years of its use as an external tool that CSO2’s
management has begun to understand and emphasize its importance as a tool to monitor
organizational performance internally. CSO4 and CSO5, on the other hand, have their Balanced
Scorecards primarily focused on internal performance, as per the Balanced Scorecard literature.
All three organizations made credible attempts to cascade their scorecards further down the
organizational hierarchy—an effort that was not always equally well‐received within various parts
of their organizations. In the case of CSO2, for example, the scorecard was readily adopted by the
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administrative units but not so well by the academic departments. One can contrast this with CSO4
where both the research and the product development divisions willingly signed on to the
cascading process and developed their own specific scorecards. These organizations provide clear
evidence of the importance of top‐management support, communication, and gradualism on the
acceptance of the scorecard deployment process within the lower echelons of the organizational
hierarchy. In all three organizations, however, the scorecards were first conceived and later refined
(e.g. identification and refinement of performance perspectives and individual metrics) in a manner
that resembles its development in the corporate settings.
Another major challenge faced by R&D organizations implementing a Balanced Scorecard—as
amply illustrated in the examples of CSO2, CSO4 and CSO5—is their inability to link their
scorecards with strategy satisfactorily. We have already discussed this issue in some detail above
but here we would like to point out a more fundamental problem encountered in at least two of the
three case study organizations, namely, the lack of a credible focused strategy itself that could reflect
the changing needs and realities of the competitive landscape.
Specifically, all three attempts to implement the Balanced Scorecard were focused on measuring the
performance and overall health of the organization in a more or less stable fashion rather than
geared towards “measuring the strategy”—a difference of emphasis perhaps that is important to the
essence of the Balanced Scorecard. One can hypothesize why this might be so. One of the reasons,
we believe, is the relatively long cycle times in an R&D setting as compared to the corporate setting.
Take the example of a change in R&D strategy of an aerospace company where a decision is made to
invest in and develop the capacity to produce a new kind of stealth technology. Even though this
might be a significant strategic change, it may take several years—maybe even a decade or more—
before it could firmly sink‐into various parts of the company’s R&D and non‐R&D operations.
Contrast this with the decision of an oil‐marketing company to provide a facelift and a different
selling proposition to its several hundred convenience stores—a change that would take a few
weeks to execute and could begin influencing the bottom‐line performance within months. The
extent to which long cycle times and feedback loops are a characteristic of R&D settings, all R&D
organizations are likely to encounter such issues with a need to adjust the expectations of how a
Balanced Scorecard is expected to deliver.

7.3.3.4—The impact of implementing a Balanced Scorecard on organizational performance—
Whether or not a multi‐attribute performance measurement system makes a difference to the
organizational performance itself is a difficult question to answer, under the circumstances, since all
six case study organizations seem to take a multi‐attribute view of performance. Given the above
problem with identification, we may narrow down the query and try to address whether or not the
use of the Balanced Scorecard seemed to make a differentiable impact on organizational
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performance itself. If we look at the self‐described perceived impact, we find no identifiable
difference between the organizations that implement a Balanced Scorecard and those that do not. Of
the three organizations on each side of the divide, one each perceives the measurement approach to
have a “very positive”, “slightly positive”, or “no impact” on the performance itself. This we believe
is not a non‐finding. The absence of a discernable difference in performance pre‐ and post‐Balanced
Scorecard—or the “performance breakthrough”, so to speak—goes counter to our expectations of
how a Balanced Scorecard is supposed to work. We are fortunate enough, however, to look a level
or two deeper in the organizations to ascertain the causes for this finding.
One probable explanation may be the lack of maturity of the Balanced Scorecard efforts. A first‐
order cursory analysis of the ground reality seems to support such a hypothesis. As the Balanced
Scorecard efforts mature, the organizations seem to report greater satisfaction with them. CSO2—
with a relatively nascent effort—reports the least satisfaction while CSO4 and CSO5—with 6‐8 year‐
old efforts report much greater satisfaction with them. This, however, may only be a part of the
reality. Even the more mature of the efforts (i.e. CSO4 and CSO5) do not seem to achieve the kind of
“performance breakthroughs” that are often credited to successful implementations of the Balanced
Scorecard in the literature.
To a major extent, however, the reasons for these shortcomings may lie in incomplete or faulty
implementation of the framework rather than the Balanced Scorecard per se. For example, of the
three organizations that implemented the Balanced Scorecard none employed cause‐and‐effect
performance models and strategy‐maps that are instrumental in simplifying and conveying
organizational strategy. We address this issue in some detail in section 7.3.5 (below.) Suffice it so say
here that in none of the three cases that we examined did the Balanced Scorecard seem to inspire the
kind of strategy and performance focus that it is often credited with. In all fairness, while there were
instances where the use of scorecards set into motion a cooperative‐synergistic dynamic within the
organization (e.g. between various units of CSO2) or where the scorecard‐based performance
information was used to identify performance bottlenecks and improve upon them (e.g. in CSO4),
these effects were largely localized and fell well short of producing the “laser‐like” focus on
organizational performance and strategy‐execution. A deep organizational commitment to a full‐
scale implementation has a much greater chance of delivering than a half‐hearted and skeptical
approach to implementing the Balanced Scorecard.
The cumulative evidence from the 32 organizations interviewed for the purpose of this research
does not counter the above conclusions. These organizations varied considerably in terms of the
types of performance measurement approaches they used and how they used them. For example,
we found that while majority of the organizations did take a multi‐dimensional view of
performance, the performance dimensions may not necessarily correspond one‐to‐one with the ones
prescribed by the Balanced Scorecard literature. Industrial R&D labs, for instance, routinely
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measured R&D through a mix of input, process, output, and outcome measures—a multi‐
dimensional view of sorts—and academia routinely measured its performance through a mix of
measures relating to research, teaching, and public service but not all of these organizations paid
equal attention to employee morale, customer satisfaction, or innovation management. Many of the
interviewees justified this by one of the two arguments, namely, a Balanced Scorecard category
being subsumed by one that they did measure (e.g. “the fact that we are achieving our
output/enrollment targets means that our customer/students is/are satisfied”) or the Balanced
Scorecard category being measured through informal means (“we do not need to measure employee
morale, we can guess that through their emails”). While there might be some truth to this argument,
it clearly falls short of the Balanced Scorecard ideal and hence needs a closer examination.
The 32 organizations interviewed for the purpose of this research, like our six case studies, also used
a variety of performance measurement approaches. The most common among these were Six Sigma
methodologies, Total Quality Management, Management‐by‐Objectives, Stage‐gate and other
project‐based approaches, and peer review. We did not find many other examples (with the
exception of a couple) of the use of the Balanced Scorecard among our interviewees. This clearly
hints at the fact that while Balanced Scorecard is one of the approaches used by R&D organizations
it is not as popular as some of the others mentioned above. 91
The use of specific measurement approaches seemed to cluster around sectoral lines with six sigma
and stage‐gate/project‐based approaches being more popular among industrial R&D labs,
TQM/MBO among public‐sector labs, and benchmarking and tenure system/peer review among
academic labs. The reason for these trends had more to do with the ability of a particular technique
to match with the needs of a particular type of R&D activity than with the generalized willingness
(or lack of it) towards performance measurement within these sectors per se. A stage‐gate or project‐
based measurement approach aggregated at various levels of the organization fit well with the
predominantly development‐oriented activity within hierarchical organizations of the industrial
labs. Six sigma‐type techniques owed their popularity to the use of concepts of scientific methods
(e.g. design of experiments)92. TQM’s popularity within public sector labs lent itself to a
government‐wide thrust to adopt this methodology but it also, along with MBO and peer‐review,
better suited the type of work and mission considerations of public sector R&D labs. Same is the
case with the use of benchmarking, tenure system, and peer review in academia.
91

Our case study design required an over‐sampling of organizations implementing a Balanced Scorecard.
One of our respondents, a mid‐sized chemicals company, had this to say about the popularity Design for
Six Sigma (DFSS) techniques at their campus: “Scientists love tools and Six Sigma provides them with some.
They use experimental design techniques to build new molecules. They do not teach that in school. We have
been successful in learn some important skills through the use of six sigma approaches here”. The Director of
another Chemicals company concurred with that when he added: “Six Sigma is big here. R&D people must
understand how to eliminate unnecessary variation and design‐in quality in their experiments”
92
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The cumulative evidence from case studies and organizational interviews on the substance of the
questions posed at the beginning of this section seems to suggest that while multi‐dimensional
performance measurement systems are common in R&D, the dimensions may only have an
imperfect correspondence with the performance dimensions of the traditional Balanced Scorecard.
Also, barring some exceptions such as the use of input, process, output, and outcomes metrics, the
performance multi‐dimensionality in R&D took a form (e.g. multi‐stakeholder or key performance
indicator model) that was different from the cause‐and‐effect performance model of the Balanced
Scorecard literature.
An even stronger finding pertains to those organizations that claimed to have implemented a
Balanced Scorecard. We found considerable shortcomings in the extent and quality of their
implementation efforts. These organizations implemented only certain features (e.g. performance
multi‐dimensionality, cascading) of the Balanced Scorecard without regard to the completeness of
the overall framework. Conspicuously missing were the cause‐and‐effect performance models, the
strategy‐maps, double‐loop learning, and a strong link with organizational strategy. The effects on
performance itself, therefore, seemed to have been seriously compromised due to faulty and
incomplete implementation. This inconclusiveness of the evidence demands a more detailed
investigation in future studies of the Balanced Scorecard.
7.3.4—Incentives Systems within R&D Organizations
“Do incentives matter” is an oft‐asked question within the R&D management community. The
community is deeply divided between those that believe that scientists and engineers are motivated
by intrinsic factors and those that believe that extrinsic factors do matter as well. The reality perhaps
lies somewhere between the two extremes. With regards to incentives structures within R&D
organizations, we were specifically interested in three features of our subjects’ incentives systems,
namely, the mix of incentives (financial vs. professional; high‐powered vs. low‐powered), their
linkage with performance measurement, and their impact on individual performance and
organizational performance itself. Due to the vast nature of the subject of incentives and rewards,
we limited our focus to very pragmatic consideration of incentive systems as an aid and supplement
to the strategic‐planning and performance measurement activities described above. What follows is
thus only a partial—and pragmatic rather than philosophical—treatment of the subject.
7.3.4.1—The prevalence and types of incentives systems in R&D—Unlike the strategic planning and
performance systems (discussed above), the sectoral distinctions were much more pronounced in
the incentives and rewards systems of organizations (Please see Table 7‐6). They were also much
more consistent with our theoretical priors (see Figure 7‐2). As far as the prevalence and intensity of
incentives is concerned, we found a more or less clean and consistent picture. The incentives
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structures at two of the three private sector organizations (i.e. CSO1 and CSO5) were more high‐
intensity than either the academic or public sector labs. These organizations generally emphasized
financial incentives and the sharing of fruits of performance with their employees. The presence of
stock options, bonus plans, and executive compensation arrangements gave strong and credible
signals of the managements’ intent to share the benefits of performance organization‐wide. One
exception to this rule was CSO3 that showed a mixed incentive environment with features of both
academic and corporate settings. On the one hand, for example, it depended on intrinsic sources of
motivation (e.g. novelty, freedom, and intellectual challenge) to inspire performance and, on the
other hand, it offered to handsomely reward superior performance (e.g. through a reward for
“extraordinary” effort to commercialize technology to be paid to the recipient in the “currency of his
choosing”).

TABLE 7-6– INCENTIVES SYSTEMS AMONG CASE STUDY ORGANIZATIONS
CSO#

CSO1

CSO2

CSO3

CSO4
CSO5

CSO6

SECTOR /

COMPENSATION

FINANCIAL

PROFESSIONAL

LINKED TO

TYPE OF R&D

SYSTEM

INCENTIVES

INCENTIVES

PERFORMANCE/SCORECARD

Private /

Strong/Performance‐

Cash Rewards,

Time/Money to

Performance targets for all, No

Development

based

Bonuses

attend Conferences

scorecards

Academic /

Weak/Cost‐of‐living

Cash rewards,

Autonomy, Time/$

Performance targets for some,

Research

(COL) & equity‐based

Royalties etc.

for Conferences

Not linked to scorecards

Private /

Medium/Performance

Cash rewards,

Autonomy, Recognit‐

Performance targets for all

Research

‐based

Royalties etc.

‐ion, Promotion,

employees, No scorecard

Public /

Weak/mostly COL

Cash rewards,

Recognition, visibili‐‐

Performance targets for some,

Devlopment

and YIS‐based

Royalties

ty, $ for Conferences

Not linked to scorecards

Private /

Strong/Performance‐

Spin‐off, Cash,

Recognition, visibili‐

Performance targets for all,

Development

based

Stocks, Group

ty, promotion

Not linked to scorecards

Academic /

Weak/Performance‐

Cash, Royalties

Recognition, visibili‐

Performance targets for some,

Research

and COL‐based

etc.

ty, $ for conferences

No scorecard

The one (and only) public sector organization (CSO4) in our sample of case studies presented a
relatively weaker incentives environment. The absence of a financial bottom‐line and limitations of
civil service regulations were cited as possible reasons. The predominant philosophy here was to
compensate for a lack of strong financial incentives by focusing on professional rewards and
recognition and by providing flexibility and choice instead. This organization provided a “menu of
incentives” from which employees could pick and choose what best suited their interests and
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circumstances. A similar approach was adopted by another public sector university (CSO2), again
due primarily to civil service limitations and financial constraints. Both these types of organizations
tended to heavily depend upon intrinsic factors of motivation to inspire their employees to perform
better. This practice was found to be prevalent much more so in academia (CSO2, CSO6) than in the
public sector organization (CSO4) and much more so together—the academia and the public sector
combined—than their private sector counterparts (CSO1, CSO5).
In addition to the positive incentives, we also encountered the prevalence and strong effects of
negative incentives (or lack of them). Two of the six case study organizations raised the issue of
negative incentives in somewhat different ways. CSO3 claims to benefit from the possibility of a
negative incentive (i.e. laying‐off of an employee in the case of a failure to perform) in its attempt to
create a performance culture. Employees not only clearly know what is expected of them but also
what is likely to happen if they do not come up to these expectations. The research director at CSO3
identified specific instances where talented well‐meaning individuals voluntarily quit the
organization after failing to meet these expectations.
A similar dynamic is seen at work among universities where the tenure process serves the same
purpose. The tenure system, however, is a double‐edged sword. Not only does it encourage
younger faculty to perform better before they have attained tenure, it also perhaps makes the more
experienced faculty more complacent once they have attained tenure. We also saw, in CSO4, a
glimpse of what might happen in the absence of a negative incentive in public sector—a public
sector equivalent of post‐tenure incentives environment. The case in point is the widely perceived
erosion of performance in public sector bureaucracies among mid‐level bureaucrats where civil
service regulations make it increasingly hard to terminate ones employment.
The cumulative case study evidence also illustrates an important factor in determining the
incentives structures within public, academic, and private‐sector settings. The organization’s ability
and willingness to trade‐off individual autonomy and freedom with high‐powered financial
incentives to a large extent, seems to determine its philosophy towards the incentives system.
Several exogenous and endogenous factors, namely, mission, organization, operating philosophy,
and civil‐service limitations, contribute towards it. Academic labs trade‐off financial incentives for
autonomy while private sector do the reverse providing more pay to their employees but taking
away, to varying degrees, their autonomy for choosing what to work on. These cases also illustrate
the notion of self‐selection on the part of employees—scientists and engineers—to seek employment
in an organization that offers an incentive bundle that balances their taste for intrinsic vs. extrinsic
factors.
7.3.4.2—The impact of incentives and rewards on individual performance—Did incentives—
financial or professional—seem to make a difference in terms of improvements in actual
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performance of employees? The general consensus on the subject, as gleaned from the six case study
organizations, slightly tilts towards a rather modest expectation on this front. While all the
organizations—across the board—talked about and emphasized the limitations of financial
incentives in influencing performance—a feeling that was strongest in academia. “You cannot make
a researcher work smarter by paying him or her more”, was a typical reply. The solution: hire the
better and more talented of the people, give them freedom and space of choosing their own research
agendas, acknowledge their contributions, and reward them modestly without creating inequity
within the organization. Professional incentives and recognition seemed to be in considerable favor
with most of the respondents.
In spite of the general feeling, however, organizations—in both public and private sectors—tried to
provide incentives to their employees that ranged from performance bonuses and stock options to
special awards, plaques, and medals. Some of these, especially private sector organizations, seemed
to believe that incentives did make a difference. One of our interviewees at CSO1—a high‐intensity
incentive environment—argued that performance bonuses did work by raising the stakes of bad
performance and providing the necessary feedback to the employees. Many others, however,
believed that while financial incentives may not influence performance ex‐ante in any significant
way (“nobody starts to work smarter just to win a pot of money”) it might be a good way to
acknowledge good performance ex‐post. Several of our respondents cited the example of the Nobel
Prize—the ultimate reward for accomplishment in science and technology—and wondered how
many scientists and researchers’ work was influenced by a realistic assessment of their chances of
winning one. In most instances, they seemed to argue, Nobel Prize winners were motivated to do
interesting and useful work and the recognition (and money) came only as an ex‐post
acknowledgement of their achievements.
For others still, providing incentives—financial, but also professional—was a way to retain
employees in an increasingly competitive marketplace of researchers. They believed that researchers
were smart and very aware people who knew what their skills were worth in a fair market
valuation and did not want to be taken advantage of in a financial sense. “Since everybody seems to
do it, we too must follow the pack”, epitomizes the crux of this sentiment. On the whole, the
evidence vis‐à‐vis the actual impact of incentives on performance was rather mixed. We heard well‐
articulated arguments and some anecdotal, though not conclusive, evidence on each side of the
debate.
The 32 organizations we interviewed allowed us to seek and entertain a wider range of opinions
and experiences vis‐à‐vis the role of incentives in improving R&D performance. They, however, did
not seem to change the qualitative nature of the conclusions drawn above. If anything, these
organizational interviews seemed to accentuate the deep divisions on this important issue, not only
between the various sectors but also within the same sector. While traditional approaches and
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incentive structures dominate the scene, universities are increasingly experimenting with ways to
incentivize performance beyond the traditional approaches discussed earlier.
“Perhaps, times have changed”, was the response of a University administrator that we
interviewed. “When I joined academia several decades ago, I took a pay cut. Today, young faculty
members are more aware and show a deep interest in incubators, royalties, and start‐up and
consulting opportunities”. Another one of the universities that we looked at was contemplating
putting in place a bonus system that would allow a researcher to earn up to 50% of his or her salary
as a performance bonus, provided he or she can bring in enough external research dollars to more
than compensate for his or her salary. Notwithstanding these efforts, however, a tight resource
environment, concerns for equity across departments, civil service regulations, and a traditional
mind‐set that emphasized intrinsic factors of motivation presented substantial hindrances to this
move.
Within the corporate sector as well, the additional evidence gained from the 32 interviewees seemed
to have a dampening influence on what we had learnt from our case study organizations. While the
private R&D organizations still dominated the other two sectors in intensity of the financial
incentives, we also heard counter arguments and examples that emphasized the need for balance.
“An incentive system that only focuses on financial rewards is likely to lead to dysfunctional
behaviors”, asserted one of our interviewees. Generally, organizations experimented with a whole
range of financial and professional incentives and provided their employees with the flexibility to
pick and choose from them thus validating our earlier conjecture vis‐à‐vis the popularity of the
“menu of incentives” approach, not only among public sector organizations that used it most but
across all types of R&D organizations.
As with the case study organizations, tenure process and civil service regulations—specifically, the
dampened incentive to perform and the inability to fire an individual failing to perform as per
expectations—were seen as major impediments to productivity and performance. One of our
interviewees—a provost of a large public sector university—suggested early‐retirement schemes
and life‐long performance compacts as possible remedies to the situation. Another—a director of a
public sector lab—uses employment contracts that fall outside the realm of civil‐service regulations
as his key recruitment vehicle.
7.3.5—Correspondence between the Generic Performance Measurement and Management
Framework and the Strategy‐Performance‐Incentives Systems of Case Study Organizations
Having looked at the three components of the strategy‐performance‐incentives systems in isolation
with each other, we now look at them as a broader strategic management and measurement system
along the lines similar to a Balanced Scorecard of Kaplan and Norton (1996, 2001). The generic
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performance measurement and management framework developed in chapter‐3 would serve as a
reference for this discussion. This framework outlines a set of generic principles for putting together
effective performance measurement and management systems.
7.3.5.1—Performance multi‐dimensionality in theory and practice—The first and foremost issue
raised by this generic performance measurement and management framework is that of
performance multi‐dimensionality itself. Specifically, we were interested in determining whether or
not R&D organizations take a “balanced” and multi‐dimensional view of organizational
performance and whether they do so in an implicit or explicit manner. At the very outset of our case
study, we made a conscious decision to look at organizations with both types of performance
measurement systems, namely, those that appeared to take a multi‐attribute/dimensional view of
performance and those that did not. Through this conscious approach, we hoped to learn about how
these different performance measurement philosophies played out in the R&D setting.
The cumulative case study evidence on the matter appears to allow the following generalization: all
R&D organizations that we studied, irrespective of whether or not they explicitly adopted
performance measurement approaches that were built around a multi‐attribute philosophy of
performance measurement, seemed to take a multi‐dimensional view of performance. The multi‐
attribute character of the strategy‐performance systems of some of our case study organizations is
graphically illustrated in Figure‐7‐2. Clearly, all of our case study subjects either explicitly (CSO2,
CSO4, and CSO5) or implicitly (CSO1, CSO3, and CSO6) incorporated a multi‐dimensional view in
their strategy‐performance systems with the former group doing so through the use of a Balanced
Scorecard‐type philosophy while the latter group incorporating it in more traditional MBO/peer‐
review type measurement approaches.
We have also tried to assess the similarity of these multi‐attribute approaches with the 4‐part
Balanced Scorecard framework by superimposing the latter on top of each one of the strategy‐
performance architectures. While neither of the strategy‐performance architectures have a one‐to‐
one correspondence with the performance perspectives of the Kaplan and Norton Balanced
Scorecard, one can clearly identify significant overlaps. All performance architectures seem to
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Figure 7‐3: Performance Multi‐Dimensionality in R&D—Cross Case Comparison
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incorporate certain performance dimensions of the Balanced Scorecard, albeit in a rather imbalanced
manner. For example, an organization’s strategy‐performance architecture (top‐right, figure 7‐3)
may have several dimensions dealing with the financial perspective while at the same time only a
single dimension catering for learning and growth and internal business process perspectives—a
discrepancy that defeats the very essence of the Balanced Scorecard.
We also used another reference model—our own generic R&D Balanced Scorecard—that was
developed and described in chapter‐3 as a means for comparing “balance” across various
dimensions of performance. We did this by indirectly asking each of our six case study
organizations if they used some (or all) of the five key dimensions of performance contained in that
model. We also provided them a detailed questionnaire of sub‐categories that comprised the five
broader categories of performance and asked them to identify whether and to what extent were each
of these emphasized within their organizations. The results are summarized graphically as spider
charts in Figure 7‐4.
The scores (1‐5) depicted by the blue lines (or blue spider webs) describe whether the organization
in question explicitly deemed a particular performance dimension (e.g. innovation management,
learning and knowledge management etc.) as critical to its performance. The green lines describe a
cumulative measure of whether or not the organization emphasized upon certain sub‐dimensions of
each of the five performance dimensions—irrespective of whether it explicitly did so.
The disparity between the scores represented by blue and green spider webs is quite evident. It
reflects a significant finding that can be generalized across all of the six case study organizations.
Even though half (three of the six) case study organizations did not explicitly emphasize all five
dimensions of performance deemed critical in the reference model, they in fact did so in an implicit
manner. Another interesting observation for the astute observer might be that five of the six
organizations (excluding CSO1) thought they paid more emphasis to a particular performance
dimension (per blue spider webs) than they actually did (per green spider webs) while only one
(CSO1) thought it paid less emphasis than it actually did—a case, perhaps, of “over measurement”.
This finding points out towards an “optimism bias” among organizations vis‐à‐vis the
comprehensiveness or coverage of their strategy and performance architectures.
7.3.5.2—Other key differences between theory (generic performance measurement Model) &
practice—Coming back to the discrepancies between theory and practice, we encounter a general
lack of emphasis on critical structural features of the Balanced Scorecard in actual implementations.
Most noticeably missing is the use of cause‐and‐effect models that form the central core of the
Balanced Scorecard philosophy. This is virtually a universal finding across all six of our case study
organizations—quite striking as it is, but even more so for those that claim to implement a Balanced
Scorecard (i.e. CSO2, CSO4, and CSO5). While each of the six case study organizations, with minor
exceptions, did seem to incorporate metrics belonging to each of the four performance perspectives,
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they did not make any attempt to link these in a cause‐and‐effect model that would allow strategic
learning of the sort hypothesized by Kaplan and Norton (2001). While we did find some evidence of
organizational learning, these were isolated instances that—in the absence of a cause‐and‐effect
model of organizational performance— would not allow “what‐if‐ing” or hypothesis testing of any
significant nature. This, we believe, is a major aspect that needs the attention of organizational
leaders and managers alike.
Another important element on which the case study organizations varied considerably was their
ability to communicate strategy to their employees. In the traditional Balanced Scorecard literature
this is accomplished through the strategy‐map that simplifies the organization’s strategy for its
employees and presents it in an easy‐to‐understand graphical format. The effectiveness of the
strategy‐map, however, rests on the use of cause‐and‐effect logic. We found some suggestive
evidence of the fact that our case study organizations did not do very well at communicating
strategy to their employees.

TABLE 7‐5– GENERIC PERFORMANCE MEASUREMENT & MANAGEMENT FRAMEWORK & CASE
STUDY ORGANIZATIONS (CSOS)
CSO#

IMPLEMENT
BALANCED
SCORECARD

MULTI‐

CAUSE‐AND‐

DIMENSIONAL

EFFECT LOGIC

STRATEGY
MAPPING

CASCADING

STRATEGIC
MGMT
SYSTEM

CSO1

No

Yes, Indirect

Partial

Partial

Yes, Strong

Partial

CSO2

Yes

Yes, Indirect

No

No

Yes, Weak

Yes, Growing

CSO3

No

Yes, Direct

Partial

No

Yes, Strong

Yes, Strong

CSO4

Yes

Yes, Indirect

No

No

Yes, Strong

Partial

CSO5

Yes

Yes, Indirect

No

No

Yes, Strong

Weak

CSO6

No

Yes, Indirect

No

No

No

Partial

Organization size and mission simplicity and coherence played a critical role in determining the size
of this dysfunction. Smaller organizations (e.g. CSO3) or those with a simple and coherent mission
(e.g. CSO6) tended to do better than larger organizations with diversified missions (e.g. CSO4 and
CSO5). Telling evidence of this was found at one of the case study organizations (CSO5) where the
majority of employees scored worst on questions relating to the understanding of strategy, structure
and purpose of the Balanced Scorecard on an annual employee survey conducted to ascertain
attitudes, perceptions, and knowledge about various organizational constructs.
The Balanced Scorecard‐‐by virtue of the fact that it did not incorporate a cause‐and‐effect logic—
did not seem to make a substantial difference to organizations’ ability to communicate strategy. Our
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case study organizations generally did well to cascade the top‐level metrics down the organizational
hierarchy. However, even when organizations were able to cascade the strategy and performance
systems, the overall “big picture” of organizational strategy still remained beyond the grasp of an
individual—thus only affording the possibility of performance improvements that were localized
rather than global and stove‐piped rather than synergistic.
Finally, we were interested in whether or not and how our case study organizations use their
strategy‐performance‐incentives systems as the cornerstone of their strategic management systems.
The motivation for this undertaking arises from what is generally perceived as the gradual
maturation of the Balanced Scorecard from a performance measurement system to a strategic
management tool (see Kaplan and Norton, 1992, 1993, 1996, and 2001 for details). There is a parallel
understanding that major gains in its acceptability within the organization and some of the key
benefits of the Balanced Scorecard arise from its use as a centerpiece of the strategic management
system rather than a performance measurement system. Only when the Balanced Scorecard is used
as a basis for strategic conversations within the organization and accorded that importance by the
top‐management, do employees further down the organizational hierarchy begin to realize its
importance and get involved in implementing the strategy as espoused by the founders of the
Balanced Scorecard.
Consequently we were interested in whether or not Balanced Scorecard and other types of
performance measurement approaches integrate with the broader strategic planning systems. We
find some evidence support such a maturation process, although not every organization does so
with equal degree of success or promise. Specifically, the example of CSO2—a public sector
university that is experimenting with a Balanced Scorecard‐type performance dashboard—stands
out as one moving in the right direction. CSO2’s compact planning process and the performance
dashboards have, over the years since their inception, become the centerpiece of its budgetary
allocation process. The organization’s top management has also signaled the importance of the
compact planning process by tying a certain portion of discretionary and new‐initiative funding
with the initiatives identified on departments’ compact plans. The result has been lesser resistance
to the idea of compact planning itself and a greater focus on strategy and resource utilization.
Still other organizations do not seem to be as successful as CSO2 in linking their Balanced
Scorecards or performance measurement systems (in general) to their strategic planning processes.
The result, in this scenario, is often a strategic planning process that is disjoint and isolated from, or
only loosely coupled with, the actual day‐to‐day decision‐making and resource allocation. Needless
to say that wherever we did find a greater coordination between the performance measurement and
the strategic planning systems, we sensed a greater sense of empowerment and initiative among
those using it.
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Whether or not this greater sense of ownership translated into gains in actual performance remains
an open question. While we found some anecdotal evidence that points towards the fact that R&D
organizations whose strategy‐performance‐incentives systems show greater resemblance with the
generic framework tend to do better in terms of performance, it is largely inconclusive for reasons
best attributed to a lack of identification. More simply, we do not have, in our case study sample,
even a single organization whose strategy‐performance‐incentives system shows a one‐to‐one
correspondence with the general principles identified in the generic model and hence no reference
against which to compare the performance of the R&D organizations against.
While we do find some evidence of the fact that organizations that incorporate greater number of
structural features tend to report greater satisfaction with their strategy‐performance‐incentives
architectures, it would be a leap of faith to present that as an evidence of demonstrable performance
improvements. We, therefore, fail to convincingly validate or reject our hypothesis as defined in
Figure 7.2.
7.3.6—Implementation Challenges and Bottlenecks
Before we close this section, we briefly refer to some of the broad lessons and findings in the realm
of implementation challenges and bottlenecks. While this discussion neither is nor is intended to be
a conclusive one on the subject, it does highlight some issues that we encountered during our case
study exercise. That the process of implementation is as important as structure of the Balanced
Scorecard itself is a well‐known finding across much of the case study literature on the Balanced
Scorecard.
The most important and often‐cited implementation challenge vis‐à‐vis a management or
measurement technique in general and the Balanced Scorecard in particular is the initial skepticism
among employees that must be overcome through clarity in communication and intent and
consensus building within the organization. This challenge assumes a more acute dimension in the
context of an R&D organization. Scientists and engineers are, by nature and training, prone to not
accept anything without proper facts and verification. They are also very skeptical of
“management’s” attempts to interfere in their work and try to organize their workplaces and work
patterns. These feelings are further aggravated by the fact that many have dealt with several
management frameworks in the past and have found them to be of little use or actual relevance to
their work.
Operating in the backdrop of this mistrust and skepticism, it is important to introduce a new
performance measurement methodology—like the Balanced Scorecard—with great caution and care
and appropriate emphasis on communication and consensus building. In the words of one of our
interviewees, the proponents of a new measurement/management paradigm need to answer the
classic question from the standpoint of a bench scientist/engineer: “What’s in it for me?”.
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Organizational leaders and managers and idea champions must understand their the bench
scientists/engineers may not share their objectives and motivations and try to address their concerns
as they push forward with the implementation of the measurement/management framework.
Many of our interviewees highlighted that, contrary to the common belief, scientists and engineers
are not necessarily averse to performance measurement. In fact, many argued, that barring certain
initial resistance that is expected at the introduction of anything new, they welcome the
measurement of their performance as long as it has a credible and meaningful relationship with the
results of their work. They are skeptical of and averse to the idea of “measuring for the sake of
measuring only” without any real and meaningful affect on research output or performance. It is
under these circumstances that they view performance measurement merely as an added burden on
them rather than an exercise of any utility.
We found at least a couple of dominant ways in which our case study organizations tended to
counter this initial skepticism and resistance. One of the approaches used (e.g. by CSO2) was to tie
significant stakes with participation in the strategy‐formulation and performance measurement
activities. The gradual acceptance of CSO2’s compact planning process, even by those who initially
criticized it as a mere management fad, is one such example. CSO2 overcame this initial criticism
from and reluctance of the researchers/scientists by linking it with the budgetary allocation
process—thus signaling not only the seriousness of its own commitment but also raising the stakes
of non‐participation. Another important factor found in CSO2, but also elsewhere, was the ability to
demonstrate some initial benefits to the skeptical bystanders.
A somewhat related point is the emphasis on organizational communication and the need to clarify
not only the new “rules of the game” but also its goals and expectations. CSO2 encountered such
problems early on in the process as several of its sub‐units were not able to understand either the
intent or working of the compact planning process. Failing to make it work to their advantage,
several of these sub‐units became disillusioned with its utility and ran the risk of joining the
category of its critics within the organization. Unhampered by this but also empathetic to the
situation, CSO2’s management took effective steps to further communicate the intention and
working of the process and, having trained the requisite staff, repeated the process again. Quite
expectedly it managed to attract greater participation and less skepticism from its various sub‐units.
CSO3 also lays great emphasis on communication as a means to clarifying performance expectations
across its organization. These organizations tended to do better in terms of getting their people
involved in implementing the performance measurement systems.
Another related matter is the simultaneous use of several strategic planning and performance
measurement frameworks within the same organization without regards to the marginal value of
adding another framework on top of the others. We encountered this in several of our case study
organizations, the most prominent being CSO1 where a six sigma process was recently introduced
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and a 360‐degree feedback93 process was being planned on top of several well‐established processes,
namely, a stage‐gate process, an MBO process, and an individual performance appraisal model
called standards of leaderships (SOL) that were already in place. Under circumstances such as these,
not only is one likely to find greater resistance to the idea of implementing yet another management
framework but it is also difficult for the organizations’ management to convincingly demonstrate
the marginal benefit of the newly added frameworks. It is important for R&D leaders and managers
to carefully think about these issues before embarking upon such an initiative.
Finally, another important implementation lesson that stands out from the cumulative case study
evidence is that of selective application of certain aspects of the management and measurement
framework without regards to its effect on the quality of the overall framework. While it might
make sense to do so as a part of a gradual approach to implementation (i.e. pick the low hanging
fruit first and score some easy gains to convince the employees before coming to the more painful
parts), it is not advisable in and of itself. The various aspects of the generic performance
measurement and management framework, as described in chapter‐3, fall into place only when
used together. For example, in the absence of a multi‐attribute organizing framework, there can be
no cause‐and‐effect model of performance, and without a cause‐and‐effect model, it is impossible to
create a meaningful strategy‐map. Failing to implement the various aspects of the Balanced
Scorecard may result in seriously limiting the possibilities of achieving a performance breakthrough.
We saw this dynamic at work in majority of our case studies.

7.4—DISCUSSION AND TENTATIVE CONCLUSIONS
Several interesting and useful themes emerge from the above analysis, complementing,
supplementing, and at times clarifying some of the results obtained in the concurrently carried out
mail survey of R&D organizations. From a methodological standpoint, if there is one message made
clear by the case study component of this research, it undoubtedly is that “details do matter”. Every
organization’s story is unique and one cannot understand and appreciate its strategy‐performance‐
incentives systems without looking at it in great deal of depth and detail while at the same time
putting it in its contextual surroundings. For example, two organizations claiming to implement a
Balanced Scorecard maybe doing quite, if not fundamentally, different things by adapting the
framework and selectively apply features that best suits their own needs and expectations. They
might also be achieving different levels and types of benefit from these exercises thus making it
challenging for observers to compare their respective gains to each other or to a specific reference
standard. In many ways, these organizations, by virtue of their inherent differences and those of the
expectations and motivations of their leaders, are implementing different things. We lose this
diversity in contexts, motivations, and approaches when we try to force the standardized character

93

The 360-degree feedback is an appraisal system premised on the idea that an individuals performance must be assessed by
those higher and lower to him or her in the hierarchy as well as the peers.
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of a mail survey on these subjects. The case study brings out and makes conspicuous the importance
of the contextual details in a way none of the other methodologies perhaps can.
From a substantive standpoint as well, a number of important findings that emerge from the
foregoing analysis have a strong consequence to the core subject of this research. First, based on the
case study and interview evidence, we can conclude that the notion of performance multi‐
dimensionality is inherently natural to R&D organizations—perhaps even more so than their
commercial counterparts. This is a fairly robust finding across multiple case studies (literal
replication) and in line with strong theoretical underpinnings (theoretical replication). All six of our
case study subjects and numerous others that were interviewed for the purpose of this study
adopted a multi‐dimensional approach to thinking about organizational performance. These
approaches ranged from key performance indicators (e.g. CSO4, CSO6) to stakeholder scorecards
(e.g. CSO5) to multi‐dimensional academic and industrial peer review processes (e.g. CSO2, CSO3)
to the incorporation of multiple dimensions in the more traditional strategic management
paraphernalia e.g. goals, vision, and organizational core values (e.g. CSO1). We find a strong
theoretical basis for why this might be so. R&D activity and organizations, unlike their commercial
counterparts, have not had the luxury of an easily definable bottom‐line thus forcing them to
depend upon multiple dimensions and measures of performance. This finding can be construed as
supporting our hypothesis HS1.3 (Figure 4‐4).
Second, R&D organizations take a diffused rather than differential (a la Porter, 1996) view of
organizational strategy. None of our six case study organizations took a differential view of
strategy, especially during times where no organizational threats or crises existed. The strategic
conversations at the majority of our case study and interview subjects were devoid of differentiation
(in the marketplace of research) and pitched more toward promoting organizational longevity by
doing a little better or more of the same. One exception is CSO2—a public‐sector university‐‐ that
carefully identified its competition in academic and research services and developed a strategic plan
to move to a desired state.
One possible explanation for the above finding may be a lack of sophistication, among R&D leaders
and managers, in strategic planning concepts and processes. It is likely that the notions of
differentiation in the market place of research services and differential strategy are so foreign to
R&D leaders and managers that they fail to comprehend it in its intricate details. Reger et al. (1998)
talks about the notion of a “range of convenience” for individuals’ cognitive processes where they
are more comfortable using a particular construct and beyond which they could find it hard to
comprehend or apply the same construct. Seen in this context, “competition” and “differentiation”
can be two such constructs that researchers and academics are quite at home with in the individual
context yet so hard to comprehend and apply when thinking in organizational terms.
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It is also likely that several organizations felt, some justifiably so, immune to external and internal
competition and hence perceived little need for engaging in strategic planning of the kind we are
talking about. This, too, is partly borne out from the case study evidence whereby several
organizations had very long strategic planning cycles. It is quite likely that loose and fuzzy
performance feedback loops coupled with long R&D cycle times provide R&D organizations a
certain degree of freedom from the disciplining forces of market, and possibly, in some cases a false
sense of freedom, at least temporarily, from disciplining forces of any kind thus providing them
with the luxury of not needing a differential strategy. Contributing to and confirming this view was
the finding that majority of our case study and interview subjects seemed to measure, some more
explicitly than others, the notion of organizational health rather than the execution of a focused
strategy.
An alternate explanation for the above finding may also reside in the inherent character of the R&D
organization itself. The process of research and discovery is a chancy process that requires an
organization to hedge its bets. Pelz and Andrews (1966), for example, have identified diversification
as an important characteristic of better performing individual scientists and researchers. Diamond
(1998) has documented the career consequences of failed research projects for individual scientists.
Pelz and Andrews’ high‐performers hedge against these possibilities by pursuing several related
lines of research within a single promising research area in the hope that at least one or two of these
projects would lead to significant findings. This is a “diffused” strategy at the level of an individual
and it is likely that R&D organizations take a similar view of organizational strategy. Which possible
explanation or what combination explain the lack of differential strategies among R&D
organizations is potentially a fruitful area for research. Regardless of which of these explanations
reflect the truth, however, this finding results in our failure to confirm an important hypothesis,
HS2.1 (Figure 7‐2).
Third, while all of our case study subjects use a multi‐dimensional framework for measuring
organizational performance, this framework generally does not run uniformly throughout the
organizational fabric and its strategic management system. For example, in several case studies (e.g.
CSO5, CSO6) we noted that the use of performance metrics along multiple dimensions come as an
after thought rather than a by‐product of the strategic planning process. In these organizations
performance multi‐dimensionality was merely one of the several simultaneous sources of strategic
guidance. The multiplicity of frameworks used to guide strategic planning could potentially result
in confusing the messages received by an organization’s employees regarding the organization’s
strategic direction and their own contribution to it. There are exceptions. Those organizations that
have a coherent and uniform strategic management framework running through all aspects of major
organizational functions seem to do better than others in focusing employees’ energies in support of
organizational missions.
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Without a doubt, we found a general tendency towards more participative and transparent strategy‐
making but considerable variation in the extent and quality of such employee participation. On the
whole, the weight of evidence is on the side of better satisfaction, if not improved results, among
organizations that paid a greater emphasis to participative and transparent strategy‐making
processes. This partly confirms hypothesis HS2.2 (Figure 4‐4). We fail to convincingly identify better
outcomes in terms of performance improvements—although there were some hints of that in
CSO2—that could be attributed to employee participation in strategy‐formulation. We also found
some evidence of double‐loop learning (i.e. “what‐iffing” and questioning of assumptions about
organization’s performance) among organizations that implemented more participative strategic
planning structures and processes, however, this was often an exception, rather than a norm. This,
we believe, indicates the inclination of individuals and organizations rather than a general outcome
that R&D organizations seek as a result of implementing more participative strategy‐formulation
purposes. It points towards considerable unexploited potential of participative strategy‐making
functions that are increasingly becoming a norm in R&D settings.
Fourth, the case study evidence portrays an organizational landscape that remains deeply divided
on the issue of incentives. Virtually all organizations, while acknowledging the importance of
intrinsic motivational factors (e.g. challenge and nobility of work, freedom and autonomy), adopt a
series of extrinsic incentives to motivate performance and align individual interests with
organizational goals. We found partial confirmation of our hypothesis (HS4.2) regarding sectoral
stereotypes of the prevalence of incentives in R&D organizations. Private sector R&D labs seemed to
have the most extensive set of financial and professional incentives. Public sector entities seemed to
trade‐off incentive intensity with flexibility (i.e. number or “menu” of incentives) while academic
labs seemed to trade‐off incentives with individual autonomy and flexibility of choosing ones work.
With the exception of private sector labs, our case study subjects highlighted caution in the use of
high‐intensity incentives and even questioned the notion that researchers’ performance can be
influenced. “You cannot make people work smarter by providing them more money [in the
pocket]”, was a typical response. The general consensus was in the favor of the ex‐post, rather than
ex‐ante, value of incentives as a positive (“feel good”) factor and more importantly as a confirmation
of the value and worth of ones work. In this sense, even financial incentives served to substantiate
and reinforce the intrinsic and semi‐extrinsic (professional) incentives for individuals. The value of
incentives as resources to perform research (e.g. start‐up grants) or further one’s professional
pursuits (e.g. conference attendance) was, however, universally acknowledged. There was also
some evidence of an externally rather than internally driven incentives regime with competition for
talent and concerns for cross‐organizational equity driving organizations’ policies towards financial
pay‐outs to their scientific and research staff.
On the whole, while we did find confirming evidence in support of our hypothesis that
organizations believe in the ability of incentives to influence individual performance (HS4.1), the
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exact mechanism of how this is achieved is open to differing interpretations and theories. Generally,
it is believed that an indirect approach that attempts to align individual motivations with
organizational goals provides superior results to a more direct broad‐brush approach of trying to
make individuals work smarter.
Fifth, while three of our six case study organizations claimed to implement a Balanced Scorecard,
each chose to modify it to suit its own needs, contexts, and motivations. In arriving at a modified
framework, these organizations selectively deployed some elements of the strategic management
system and missed several others. To be fair, this constitutes a fairly generic and well‐documented
organizational problem and is not unique to the Balanced Scorecard per se. Hackman and Wageman
(1995) describe in some detail the analytical and practical issues arising from selective application of
some elements of an organizational management framework. Applying Hackman and Wageman’s
(1995) tri‐part evaluation framework to the above problem, we are inclined to conclude that all three
of our case study subjects that claim to have implemented the Balanced Scorecard have done so in
the manner seriously deficient, from both structural and process standpoint. The omission of a
number of structural features (described above) that constitute the conceptual core of the Balanced
Scorecard leads to a lack of finding of several process outcomes (desired features) thus seriously
undermining both the credibility of these exercises.
Quite predictably, therefore, none of the organizations that we studied reported the kind of
extraordinary results documented in the relevant literature. While we found some evidence to
suggest that organizations with well‐designed and better‐implemented strategy‐making and
performance measurement architectures seem to report higher satisfaction with both the process
and outcomes of such efforts, these results fall considerably short of expectations from a successful
implementation of a Balanced Scorecard.

CHAPTER # 8
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CONCLUSION & RECOMMENDATIONS

In the final chapter of this dissertation, we consolidate the disparate pieces of evidence from our
multi‐pronged methodology and put together a consolidated picture. We translate these findings
into a set of recommendations for an organization seeking to implement a Balanced Scorecard‐type
strategy‐making and performance measurement architecture. Finally, we discuss some
philosophical and methodological implications of our findings and identify future directions for
research.

8.1—BALANCED SCORECARDS IN R&D
We premised this research on an assumption that Balanced Scorecard or similar scorecards‐based
multi‐attribute performance measurement approaches were not as widely used in R&D as they had
been used in the corporate and increasingly coming to be used in the non‐profit and public sectors.
The primary hypothesis for the lack of adoption of the Balanced Scorecard in R&D was that the
process of value creation, objectives and expectations, or the type of individuals that engaged in
research and development pursuits makes it less conducive to the sort of measurement techniques
and philosophy that the Balanced Scorecard represents.
Our review of the literature on R&D measurement revealed a lack of consensus around
determinants of what constituted quality and “good” performance in R&D. While we did find a
growing consensus within the theoretical and practitioner communities on adopting a systems
approach to thinking about R&D performance we found the literature to be lacking in the
sophistication available in other similar streams of literature, e.g. healthcare and governance. This
was also apparent in the manner in which several authors have recently made a call for adopting the
Balanced Scorecard in R&D without adequately undertaking the requisite development and
adaptation of the approach for R&D settings. The task that we faced, therefore, was to look at the
Balanced Scorecard, on the one hand, and R&D performance measurement, on the other hand, and
attempt to reconcile the two literatures. This required looking at the problem from two lenses. A
critical evaluation of the Balanced Scorecard, as applied across various settings—especially R&D
settings—asked what potential benefits and advancements over the state‐of‐the‐art, is the Balanced
Scorecard likely to bring if applied to an R&D organization. Alternatively, by bringing a fairly
extensive literature on R&D management and measurement to bear on the problem, we assessed
whether R&D was indeed different and if so whether those differences would entail that a Balanced
Scorecard‐type approach may not be an effective way to measure and influence performance. In
essence, we asked the question: What aspects, assumptions, and elements of the Balanced Scorecard
can we apply that are likely to deliver results within R&D settings and how might we modify the
framework to suit the unique requirements of R&D organizations? We briefly summarize these
findings below—following roughly the order of our research hypotheses (identified in chapter‐4).
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8.1.1—Acceptability and prevalence of the Balanced Scorecard in R&D—Contrary to our earlier
belief and hypothesis on the subject (HS1.1), Balanced Scorecard‐type performance
measurement approaches are more common within the R&D community than we had
anticipated. Our mail survey of R&D organizations in the private and public sectors, and in
academia, suggests that Balanced Scorecard—or some variant of it—is the third most common
performance measurement framework among organizations. It accounts for 20% of all
respondents, second only to MBO and TQM. It is used more in development labs than in basic
research, more in larger labs than in smaller labs, more in public sector and private sector labs than
in academic labs, and more in divisional labs than in corporate R&D labs. This also partially
confirms our hypothesis about relative prevalence of the Balanced Scorecard (HS1.2). This estimate
may be biased downwards as our sample is biased towards academic labs at the expense of public
and private sector labs.
The first and foremost principle—or structural feature—of the Balanced Scorecard is its emphasis on
performance multi‐dimensionality and “balance” across these dimensions. With regards to
measurement of multiple attributes of performance—i.e. prevalence of multi‐attribute performance
measurement systems (MAPMS)—we learnt that their use was quite prevalent among R&D
organizations. We used both survey and case study research to assess this feature of R&D
organizations. For the purpose of survey research, we used a generic version of an R&D Balanced
Scorecard that emphasized on five key dimensions of performance within R&D settings. The survey
findings suggest that, on average, R&D organizations considered 3.06 of the five dimensions to be
critical to their performance. While this is far from perfect, it is still evidence of the fact that R&D
organizations take a multi‐dimensional view of performance, even though it may not be “balanced”
(a la Kaplan and Norton). This is a confirmation of our prior hypothesis (HS1.3) on the subject.
Case study evidence seems to support the above conclusion. Of the six case study organizations
selected for the purpose, three explicitly used a Balanced Scorecard‐type performance measurement
architecture while the rest also employed a multi‐attribute performance measurement system that
explicitly defined multiple‐dimensions of performance and measured it. The survey results also
partially support our prior hypothesis on relative propensities across sectors to view performance as
a multi‐dimensional construct (HS1.4). Public sector labs, on average, take a more multi‐
dimensional view of performance than the private sector or academia. These results, however, are
not statistically significant.
8.1.2—Balance, participation, accessibility and transparency of strategy‐making in R&D—A
“differentiated” view of strategy, as advocated by Porter (1996), is the centerpiece of the Balanced
Scorecard’s strategic‐planning architecture. It is hypothesized to provide “laser‐like” focus to an
organization’s efforts to execute its strategy. We used a mix of survey and case study research to
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assess various constructs related to strategy‐making within the R&D context. The results reveal a
mixed picture. For instance, the survey results reveal that R&D organizations take a “diffused”
rather than a “differentiated” view of strategy. This is in sharp contrast to the prescription by
Kaplan and Norton (2001) that requires organizations implementing a Balanced Scorecard to make
choices by adopting one of the several generic strategic themes, with the expectation that a more
focused organizational strategy would result in better organizational outcomes.
The results of our survey indicate that R&D organizations, on average, identify 1.72 strategic themes
as being applicable to them. Public sector organizations identified 2.24 themes, on average, while
academic labs identified 1.3, on average, with private sector labs scoring around 1.70. These results
for public‐sector and academic labs are different from the private sector labs at a statistically
significant level of 5 and 10% respectively. Moreover, better performing labs (i.e. those describing
themselves as world class or among the top‐quartile) had, on average, a greater number of
simultaneous strategic themes than the low‐performing labs (i.e. those that identified themselves as
above‐average, or average). This result is also statistically significant at 5% level.
These results are also confirmed by the case study and interview evidence where we failed to find
the kind of strategic sophistication that would support a “differentiated” view of strategy among
our population of interest. While we discuss several alternate interpretations of these findings, if
true, these could potentially lend some credence to the notion that R&D organizations are different
in some fundamental way from other types of commercial organizations and would require that the
generic strategy template of the Balanced Scorecard be modified to incorporate this reality of R&D
organizations. This finding also fails to confirm our hypothesis (HS2.1) that R&D organizations take
a differential view of strategy.
The case study evidence also sheds considerable light on the process dimension of organizational
strategy—as it applies to R&D settings. Contrary to our expectations and the common
understanding within the R&D community, we found a general trend towards greater employee
participation in the strategy‐making process—not only within private sector labs but also in public
sector and academia. To be fair, while a few seem to get it right, the majority of organizations
studied and interviewed are learning to walk the ropes of this rather tricky and “soft” area of
organizational management and make it work to their advantage. The overall trend, nonetheless, is
unmistakably in the direction of a greater rather than lesser involvement of employees in
organizational strategy‐making. While there is some evidence to support a trend towards greater
satisfaction among organizations implementing more participative and transparent strategy‐making
processes, we found little conclusive evidence in support of better organizational outcomes. Here,
our attempts to identify the effects of participative strategy‐making were hindered by lack of
temporal maturity of these efforts (HS2.2).
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We also looked at the explicit use of performance multi‐dimensionality in the strategy‐making
process itself. The Balanced Scorecard achieves this through the use of explicit cause‐and‐effect
models of performance during the strategy‐making exercise. The case study results informed this
aspect of the strategy‐making processes among R&D organizations. We found R&D organizations
seriously lacking in this respect. While several of our case study subjects emphasized multiple
dimensions of performance, this formed only one of the several sources of strategic guidance that
went into the strategy‐making process (HS2.3). For the majority of our case study subjects, explicit
recognition of performance multi‐dimensionality in strategy‐making appeared to be an afterthought
rather than the driving factor. While we did find some evidence of strategic learning, albeit at a
more limited scale than prescribed by the Balanced Scorecard literature, we also found several
pieces of evidence to support that our case study subjects did not realize several of the hypothesized
benefits of participative strategy‐making, e.g. communication and employee awareness of
organizational strategy (HS2.4).
8.1.3—Use of “balanced” scorecards and multi‐attribute performance architectures in R&D—The
use of “balanced” scorecards that rely on metrics from several dimensions of organizational
performance is a norm, rather than an exception, among our survey respondents and case study
participants alike. A vast majority of our survey respondents measured multiple dimensions of
performance, as did each of our six case study participants (HS3.1). While these above findings are
encouraging there are significant omissions as well and hence considerable room for improvements.
For example: About 30% of R&D labs studied do not consider employee morale and creativity, 35%
do not consider customer satisfaction, and about 40% do not consider innovation management as
critical dimensions of performance. Consequently we found some discrepancies in the manner in
which performance multi‐dimensionality featured into the strategic management systems of our
case study subjects e.g. several organizations tended to reward and incentivize performance along
key performance dimensions without actually having the systems in place to measure it.
Both as a cause and an effect of the above omissions, therefore, our case subjects also, quite
uniformly, did not use explicit cause‐and‐effect models of performance to “measure the strategy”
(HS3.2). This, we believe, was the most glaring of all omissions that seemed to have the most serious
effects on the structure and outcomes of Balanced Scorecard‐type performance measurement
systems. Clearly, several of our case study subjects had either not given enough thought to or had
failed to keep up with the evolution of the process aspects of the Balanced Scorecard with the result
that had left their implementation of the system seriously compromised. None of the organizations
studied managed to realize the kinds of performance improvements hypothesized by the founders
of the Balanced Scorecard. While one may only hypothesize about the impact of the counterfactual
(i.e. what would have happened had these R&D organizations used a technically sound model of
the Balanced Scorecard), and we do so in our discussion on the findings from survey and case study
research in their respective chapters, the current research, for lack of identification, cannot claim to
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comprehensively speak to and attest for, with appropriate evidence, the performance impact of
using a Balanced Scorecard (HS3.3).
8.1.4—Use of incentives to align individual motivations with organizational goals—The apparent
consensus on the use of incentives to influence individuals’ performance in R&D seemed to be
captured in the following phrase by Joseph Stiglitz: “Incentives matter, it matters what type of
incentives” (Stiglitz, 2003). This is true for R&D as much as it is true for other areas of economic
activity. While there seemed to be considerable philosophical debate on the efficacy of using
incentives, especially high‐powered financial incentives, in influencing performance, the evidence
on the ground was overwhelmingly supportive of the fact that organizations do seem to believe in
the power of incentives to influence performance (HS4.1). Both survey and case study evidence
suggests that R&D organizations use incentives—financial as well as professional—to align
individual and organizational interests.
The propensity to use one type of incentive over the others varies across sectoral boundaries,
primarily because of type of work performed, and bureaucratic and equity concerns. Private sector
labs, for example, trade individual autonomy and flexibility for a stronger (more intense) incentives
regime while academic/university labs do the reverse trading in financial payout in return for
greater autonomy and flexibility to choose ones’ own research agenda. Public sector labs—
constrained by bureaucratic civil‐service regulations, on the one hand, and mission requirements, on
the other, tend to compensate for their inability to provide high‐powered financial incentives by
providing the flexibility of picking one’s own incentives (a “menu of incentives” approach). We,
therefore, failed to confirm the hypothesis on sectoral stereotypes of incentives environment (HS4.2)
in its present form.
While we do find evidence suggesting that prevalence of financial incentives follow the pattern
described in HS4.2, it is certainly not true if one accounts for all types of incentives. The cumulative
survey and case study suggests that various organizational types (e.g. public, private, academic
labs) pick and choose an incentives regime that may comprise different bundles of monetary and
professional incentives but the overall monetized value of these incentives regimes may not
necessarily be markedly different from each other. This way of looking at incentives structures in
R&D is also consistent with the notion of self‐selection by employees in the type of institution that
best provides a mix of incentives that meets their fancy.
Most R&D organizations that we studied, however, believed in the ability of the incentives and
recognition to inspire people—an ex‐post effect—rather than encourage them to work smarter—an
ex‐ante effect. For the latter, organizations tended to depend upon rigorous upfront selection
processes designed to identify and pick high performers whose career objectives and professional
interests matched with the organization’s goals and objectives. Seeking to arrive at a match between
individual motivations and organizational goals and bridging the discrepancies between the two
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with incentives that build upon the self‐selection logic to mildly nudge individual behavior towards
organizational outcomes is a fundamentally different way of thinking about incentives than one that
views incentive intensity or the preponderance of financial or professional incentives as a key
characteristic of an organizational incentives system. Needless to say, we could not find strong
irrefutable evidence in support of either of the sub‐propositions of HS4.3.
8.1.5—Alignment in Strategy, Performance, and Incentives Systems—Alignment between strategy‐
making, performance measurement, and incentives systems is central to realizing the kinds of
performance improvements often attributed to an effective Balanced Scorecard implementation. We
assessed the alignment between strategy, performance, and incentives systems in two different
ways. Using the mail survey, we assessed the “degree of emphasis” organizations paid to each of
the five performance dimensions comprising our generic R&D Balanced Scorecard. The underlying
logic behind this analysis was that organizations systematically emphasizing upon a particular (or
all five) dimension(s) of performance in their strategic planning, performance measurement, and
incentives systems should be able to achieve better performance outcomes. The survey results,
however, fail to find such an effect between groups of high‐performing and low‐performing labs in
our sample. Although counterintuitive at first sight, we discuss several alternate explanations for
this finding.
The case study evidence provides some credence to our hypothesis (HS5.1). Of the case study
subjects, those that have attempted to align various elements of their strategy, performance, and
incentive systems with each other as well as with other pieces of the larger organizational strategic
management system (e.g. intra‐organizational communication and budgeting systems) seem to
report higher satisfaction from and greater acceptability of these systems among their sub‐
organizational units and employees. There is also some qualitative evidence to suggest that
organizations that have better aligned strategy, performance, and incentives systems tend to do
better in organizational outcomes. This finding clearly points towards a need for a more detailed
investigation of alignment of organizational management systems in R&D along the lines suggested
by the more traditional management literature. It also highlights the need to debunk the tendency of
wholesale rejection of management frameworks based on the popular conception of R&D
organizations being different and the need for an unbiased approach to evaluating evidence on the
efficacy of the individual organizational interventions (as well as the cumulative package) on
performance in R&D settings.
The case study evidence also points towards the effect of selective adoption of individual
interventions on the performance impact of the overall package. R&D organizations that tend to
show a greater depth of commitment to implementing a Balanced Scorecard‐type performance
measurement architecture seem to do better, both in reported satisfaction as well as impact on
organizational outcomes, than those that selectively adopt the more convenient ones. In fact, we find
some qualitative evidence to suggest a non‐linear relationship between degree of commitment to the
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framework, as defined by the “completeness” of its implementation, and the impact it might have
on organizational performance outcomes. More specifically, the adoption of the relatively easier and
isolated set of organizational interventions (e.g. thinking about performance in a multi‐attribute
context,) while providing some proverbial “low hanging fruit”, do not begin to bear fruit until more
comprehensive set of organizational interventions (e.g. using cause‐and‐effect performance models,
and linking the resultant strategy‐performance architecture with the larger strategic management
system) are adopted in both letter and spirit. This problem is well‐documented in the literature on
the traditional management literature and R&D organizations seem to be no exception.

8.2—CONCLUSIONS & FUTURE DIRECTIONS
What does the current research tell us about structuring a Balanced Scorecard for R&D
organizations? In addition to the specific minutiae of implementing Balanced Scorecard‐type
strategy and performance architectures, one can encapsulate our findings into a set of broad and
general prescriptions for an R&D organization.
First, the notion of performance multi‐dimensionality is well‐established in R&D literature and
practice. While the intellectual development of R&D measurement literature has lagged behind
similar contemporary literatures in certain respects, the lack of a clear bottom‐line in R&D has long
forced practitioners to think about multiple performance dimensions. Whether the debate was
pitched as one about making trade‐offs between knowledge creation and commercialization, public
or private research, or the research and teaching missions in academia, the notion of performance
multidimensionality, implicitly or explicitly, has been at the heart of these discussions. While the
multi‐attribute frameworks used had limited similarity to the performance dimensions emphasized
by the Balanced Scorecard, their prevalence and acceptability within the R&D community makes it
easier for these organizations to implement the latter. Our results also indicate that Balanced
Scorecard‐type multi‐attribute approaches to performance measurement are not as uncommon
among R&D labs as is normally perceived. An R&D organization contemplating implementing a
Balanced Scorecard would, therefore, not be in totally uncharted territory. As the results of this
study indicate, one can learn considerably from the examples of other organizations that have
implemented such approaches in the past.
Second, while there is some truth to the notion that R&D is different, the idea that it may be
different enough so as to render the use of the Balanced Scorecard—or similar management
approaches—difficult or even impossible to implement is far from reality. On the one hand, the
current research provides considerable evidence in support for using transparent and participative
strategy‐making processes, multi‐attribute performance measurement approaches, cause‐and‐effect
performance models, and the ability of incentives, if used intelligently, to align individual
motivations with organizational goals and objectives. On the other hand, however, it also brings to
light certain features of R&D organizations that make them different from other types of economic
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organizations. For example, that R&D organizations take a diffused rather than differentiated view
of strategy is one such finding. Looking at several detailed case studies, however, it is evident that
one may be able to modify the Balanced Scorecard to reflect the peculiarities of R&D organizations
thus making it more acceptable and amenable to these specific audiences. These modifications may
range from stylistic and superficial in some instances (e.g. renaming a performance category from
“internal business process” to “managing the innovation process”) to more substantive in others
(e.g. rethinking generic R&D strategic themes for strategy‐mapping.)
Third, the process of implementing a strategy‐performance architecture is as important as the
substance of the architecture itself. Process is one aspect of the management frameworks—like the
Balanced Scorecard—that receives little attention by R&D leaders and managers. It is often viewed
with scorn as an “overhead” that takes away a lot of time that could have been spent in more
productive research pursuits. Yet, our results indicate that the process of implementing a strategy‐
performance architecture is perhaps as important as the structure itself. This is especially true of
various elements of the strategy‐making process as it requires not only that all possible strategy
options be put on the table and be open to questioning but also that an organizational consensus
must emerge on the best possible strategy. It is through this process that an organization’s
employees reach a shared understanding of its strategy and build a coalition motivated to execute
that strategy. The current research highlights the importance of careful and patient attention to the
process aspect of implementing strategy‐performance systems—as prescribed by the founders of the
Balanced Scorecard movement. In some instances, as we found in our case studies, this may even
require demonstrating and publicizing initial successes, providing necessary training, and even a
second chance to skeptical employees who might be converted to new ways of doing things.
Fourth, selective adoption of certain features of the strategy‐performance framework for
implementation may have a disproportionate effect on desired results. R&D organizations planning
to implement a Balanced Scorecard must pay careful attention to the overall logic of how it works to
bring about the promised performance improvements within organizations. Balanced Scorecard,
like every other management framework, is a set of organizational interventions that are related to
and build upon each other to deliver results. Selectively adopting certain features this interrelated
set of organizational interventions may not only seriously undermine the effectiveness of the overall
package but also that of the selected feature being implemented itself. We used the typology of
structural and derived features to illustrate the various interdependencies between these features.
For example, the ability to communicate the organization’s strategy to each and every individual is
one of the most important features of the Balanced Scorecard. It is, however, derived from the use of
strategy maps which are in turn dependent upon the explicit use of a cause‐and‐effect performance
model of the organization. In the absence of the latter, therefore, it would be illogical to expect the
Balanced Scorecard to provide the kind of strategy awareness that it would otherwise provide. It is
therefore important that organizations implementing a Balanced Scorecard seriously think about
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and be mindful of the impact on the underlying operating logic of the framework before selectively
adopting certain features for implementation and to avoid doing so in an arbitrary fashion.
Fifth, a preliminary assessment of the impact of the Balanced Scorecard on organizational
outcomes in R&D suggests the need for some re‐calibration of the structure of and expectations
from such a system. While the study, for lack of temporal maturity and identification, could not
convincingly answer the question of efficacy, it did provide some preliminary insights into the sort
of recalibration needed to make the Balanced Scorecard work better in R&D settings. That R&D
organizations are not different from other forms of economic organizations is true in many respects.
However, there are significant differences as well. Balanced Scorecard‐type strategy‐performance
architectures may need to be recalibrated and modified to better reflect the different reality of R&D
organizations. One such difference, as alluded to earlier, is the diffused vs. differentiated view of
strategy. Another difference is the manner and extent to which different types of R&D professionals
(e.g. scientists vs. engineers vs. technicians) respond to different types of incentives. Yet another
difference is the relatively long‐term nature of organizational strategy and the loose performance
feedback loop that is available to inform an R&D organization’s strategic directions.
All of these factors need to be taken into account in defining the expectations from such frameworks
and the exact operational logic through which these expectations would be realized. In the absence
of enough practitioner‐experiential evidence, it seems like a challenge to begin to answer some of
these questions. Any prescriptions of how the Balanced Scorecard maybe modified may be partially,
if not entirely, speculative. This practitioner‐experiential evidence, we believe, would automatically
be developed as calls for implementing Balanced Scorecard‐type approaches become more frequent
and vociferous and R&D leaders attempt to implement and modify R&D Balanced Scorecard. Loch
and Tapper (2002) documents one such example. This research provides a detailed look at
framework itself—its underlying structural and operating logic, as seen from the lens of an R&D
practitioner—and represents a starting point for how R&D organizations may think about and
modify it.
Beyond these specific recommendations, the current research also sheds light on several
philosophical issues that require a closer examination and some potential directions for future
research.
First, that organizational practice often precedes academic theory is an oft‐mentioned regularity in
traditional literature (e.g. Mohrman and Mohrman, 2004.) The idea sometimes manifests itself as
“technology preceding science”(e.g. steam engines came before the laws of thermodynamics were
developed and understood.) Theoretists and practitioners often operate in different yet related
worlds. They also deal with different experiential realities. More often than not, it is argued,
practitioners within the field, while responding to actual organizational problems and challenges,
end up in previously uncharted territory “doing and making things happen” while the theoreticians
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often scramble to keep pace with explaining “why things happen”. Theoretists are often both
limited in their ability to accurately model the complex and varied organizational constructs that
may help explain, theoretically, what practitioners already intuitively know to be true as well as be
restricted by lack of actual data on causes and effects until long after the practitioners have already
moved far beyond the confines of existing theory. At this point in the development of an idea, the
practitioners have often gone far enough that they do not understand several pieces of their
experiential reality thus reducing their ability to fine‐tune the organizational interventions. By this
time, however, enough data has become available for the theorists to begin theory‐building and
analysis thus providing some of the answers to practitioners’ questions and spurring another round
of innovations and refinements.
The development and evolution of the Balanced Scorecard in R&D also partly follows that trajectory
of intellectual development. Much of what we know today as the Balanced Scorecard is a result of
practitioner‐driven innovation and refinement (Kaplan and Norton, 2001.) While it is true that this
research provides a starting point to substantively think about using Balanced Scorecard‐type
frameworks in R&D, as did Kaplan and Norton’s basic insight about performance multi‐
dimensionality (Kaplan and Norton, 1992) that jumpstarted the whole movement, it is dependent on
practitioner‐experiential data to take it forward to the next level of innovation and refinement. This
would require considerable effort in documenting organizational case studies, conducting
methodologically sound cross‐case analyses, and other empirical research aimed at establishing the
effectiveness of these organizational interventions under varying circumstances.
Second, and related to the above is the notion of assessing, in a quantifiable manner, the quality of
an organization’s implementation of a management framework. Hackman and Wageman (1995)
allude to this problem as they ponder over the difficulties of determining whether or not a package
of organizational interventions, like the Balanced Scorecard, has actually been implemented.
Zbaracki (1998) takes the idea a step further by introducing the notion of technical vs. rhetorical
implementations. These authors, especially Hackman and Wageman (1995,) differentiate between a
set of features that form the conceptual core of a compound organizational intervention and the
add‐ons that might provide additional benefits but are not germane to the efficacy of the core.
Zbaracki (1998) refers to the core as the technical part of the intervention while everything else as
the rhetorical part. It highlights the need for not only isolating the technical from the rhetorical parts
but also the technical from the rhetorical motivations for implementing the framework itself..
According to this view, an organizational intervention undertaken for the wrong (rhetorical) reasons
may not lead to the kinds of benefits expected of one taken for the right (technical) reasons.
The current research advances these ideas through the use of a “check list” of structural and derived
features of a Balanced Scorecard. Taking the analogy a little further, the structural features form the
conceptual core of the Balanced Scorecard while the derived features are the additional or related
benefits that may arise, separately or through the interplay of various structural features. We use
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this checklist of structural and derived features to assess the quality and completeness of an instance
of Balanced Scorecard implementation in the case study format. This is clearly a start for such an
undertaking and must be built upon before we can truly quantify the quality of the implementation
of such organizational management frameworks.
Third, one significant finding of the current study of the study was the notion of differentiated vs.
diffused strategy. This, if true, is in contrast to the underlying operating philosophy of the Balanced
Scorecard and may potentially be the most damaging evidence in support of the notion that “R&D is
different” in ways that fails to satisfy the basic assumptions underlying the Balanced Scorecard. Do
R&D organizations take a different view of organizational strategy than other forms of economic
organization? While there is some anecdotal evidence that might lead to suggestions that it might be
so, no one yet has, to our knowledge, analyzed this particular feature of R&D organizations in any
convincing manner. This lack of resolution leaves open the possibility for further research in this
area. There is a need to investigate the importance (or lack thereof) of strategic postures in R&D
settings, develop a taxonomy of finite (small) number of generic strategic postures that might
explain a variety of different R&D organization types and mission requirements, and integrate these
with the Balanced Scorecard framework for R&D labs.
One potentially fruitful starting point for this analysis may be Crow and Bozeman’s (1998) 3x3
environmental taxonomy of organizational types in R&D that explicitly incorporates the deficiencies
of the three‐part stereotype of R&D labs (i.e. basic, applied, development) or some other variant of
such a scheme. The key underlying factor in the success of such an undertaking would be a keen
understanding of the strategic planning process and cognitive frameworks used by R&D leaders
and managers in relation with the organizational and mission profiles of their labs. Alternatively, or
subsequently, this exercise might also involve informing and stretching the cognitive models of
researchers and research managers by helping them become more comfortable with a
“differentiated” view of strategy. This would entail pushing a differentiated view of strategy within
the “range of convenience” of the cognitive processes of scientists and researchers and research
managers as suggested by Reger et al. (1998.)
Fourth, the current research also highlights the tremendous methodological difficulties in doing
organizational research of this nature, as rightly outlined by Hackman and Wageman (1995.) These
range from definitional issues (i.e. what constitutes an implementation of the Balanced Scorecard) to
identification (i.e. how to demonstrate efficacy, or lack of it, without having a set of organizations
that have actually implemented a Balanced Scorecard in its true spirit) to causality (i.e. how to
attribute an improvement in organizational outcomes to the Balanced Scorecard, rather than any
other contemporaneous factor.) This research uses multiple methodologies and multi‐case designs
to address these issues in several ways. We make considerable progress in some of these challenges
and not‐so‐much in others.
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For example, we address the definitional concerns by developing a comprehensive and detailed
model of the Balanced Scorecard using Kaplan and Norton’s version of it as the point of reference.
An exhaustive checklist of structural and derived features, thus developed, provides us with a first‐
order identification of when an organization has implemented a Balanced Scorecard as well as
rough estimate of the quality of its implementation. We address the concerns about identification by
using a thought experiment that uses varying levels of implementation across several (case study)
organizations and extrapolating the effects observed to develop a sense of which features of the
Balanced Scorecard seem to work and which do not as well as how they might all work together.
While this is clearly not perfect, it is, nonetheless, the best possible approach to analyzing and
drawing conclusions from the evidence at our disposal.
We acknowledge the possibility of encountering non‐linear effects when piecing different features of
the Balanced Scorecard together and the need to incorporate diversity of organizational forms and
missions when extrapolating these findings to other situations. This research highlights the dire
need for further work aimed at improving our ability to identify effects of complex organizational
interventions but also attributing causal interpretations. Extensive research using natural
experiments and pre‐post designs in organizations could go a long way in improving our
understanding of the impact of these organizational interventions on various constructs of interest.
That establishing causality in case study or cross‐sectional surveys is tricky, however, should not
discourage researchers from the important task of assessing the effectiveness of the Balanced
Scorecard in improving organizational outcomes. There is a definite need to conduct thorough and
unbiased assessment of Balanced Scorecard implementations.
Finally, the current research also highlights the potential benefits of research designs that employ
simultaneous use of multiple methodological approaches. We have already alluded to some of these
before, however, this is an important point that deserves a concluding thought here. The decision to
use multiple methodological approaches for this research was made to cater to the diverse set of
questions needed to address a real‐life policy problem. We juggled with the fact that we were
dealing with multiple issues (e.g. the whys and the hows) that lent themselves to different types of
methodological approaches. The survey component of the research was conceived to answer
questions of prevalence and provide us with a sense of the relevant universe. The case study
component was designed to analyze Balanced Scorecard‐type organizational management
interventions in their rich contextual details and develop a sense of their usefulness and efficacy. As
the research progressed, however, we found certain additional benefits that, although unexpected,
had a major influence on our findings.
These unexpected benefits arose from the use of survey and case study methods in an explanatory
and corroboratory manner. By putting the evidence gleaned from one of these approaches to a test
against the other approach, we were able to greatly enhance the validity of our findings and
discover new ways of interpreting our findings that would not have been possible otherwise. For
- 244 -

example, while the survey research indicated that a certain proportion of R&D organizations used
the Balanced Scorecard, it was only through corroboration with the case study evidence that we
discovered how different organizations might interpret the term Balanced Scorecard as meaning
different things. Similarly, the survey research indicated that R&D organizations used different
types of incentives systems to meet their organizational profiles, a finding that was confirmed
through corroboration with case study evidence. Thoughtful and careful use of multiple
methodological approaches, we believe, has the potential to allow the researchers to go beyond
what would be possible within the limitations of a single methodology and, in the process, make
possible the analysis of highly complex and contextual organizational issues like the one under
consideration. This research clearly demonstrates the potential and pitfalls of that process and is a
step forward in that direction.

APPENDIX A—SURVEY QUESTIONNAIRE & COVER LETTER
The Vice Provost For Research/ Chief Scientific Officer/Director of Research,
XYZ University/Lab,
ABC St.,
IJK City, State Zip
Subject: Your Participation in a Benchmarking Study on Performance Measurement Systems &
Incentive Design For Research and Development (R&D) Organizations
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Dear Colleague:
An often-cited factoid in the R&D management literature is that for two years (1993 & 1995) R&D
managers responding to the Industrial Research Institute’s annual survey rated R&D Measurement as the
top ranked problem that they face. What this means is that for a manager of the R&D process, like you,
performance measurement still remains somewhat of a challenge. Each one of us would like to have a
better idea of the overall health of our R&D organization to be able to not only justify its virtues to
external stakeholders but also to use accurate and relevant information to fine tune performance and
foresee and navigate potential challenges. You are certainly not alone!
RAND is undertaking a benchmarking study of 1000 top R&D performers in the US—industrial
corporations, university labs, and federal/defense labs—to better understand R&D measurement and
incentives systems in the organizations with varying contexts. Conceived as a project to help a defense
client in the midst of a major reorganization, this study has the potential to help inform the performance
and incentives debate at both empirical and conceptual levels. Most importantly, we hope to gain insights
concerning the relationship between performance measurement, incentives and employee performance so
as to help us develop better quality multi-attribute performance measurement systems and ways to
align incentives with organizational performance— i.e. help yourself and others in the R&D
management community learn from US-wide best practices and do a better job at it.
The survey is entirely optional, and can be sent in anonymously. We would strongly encourage you to
take a few minutes to answer the attached questionnaire for your organization’s entire R&D operation
and/or copy and forward it to the directors of major R&D labs (corporate, business, or departmental) in
your organization. The data would be kept confidential and analyzed in aggregates only. As a sign of our
gratitude, we would be honored to share an advance copy of our research findings with you.
Sincerely,
Bruce J. Held, J.D.
Study Director

Athar Osama
Principal Investigator

Study Advisors:
Steven W. Popper, Ph.D.

Parry M. Norling, Ph.D.

Richard Hillestad, Ph.D.

“PERFORMANCE MEASUREMENT SYSTEMS & INCENTIVE DESIGN FOR
RESEARCH AND DEVELOPMENT (R&D) ORGANIZATIONS”
A RAND BENCHMARKING STUDY

INFORMATION FOR THE RESPONDENTS:
1. Optimal unit of analysis would be corporate or university R&D labs, research centers, large research
groups or the overall company R&D function. Only one response for each sub-organization or facility
is requested. Please feel free to pass a copy of this survey to other R&D units within your organization
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2. The most appropriate respondents for the survey are: Chief Scientific / Technology Officers, Vice
Presidents of Technology and/or Research, Research Directors, R&D Lab Directors / Managers
or Heads of Units responsible for New Product Development and Innovation.
3. Most of the questions are multiple-choice. You are encouraged to reply to as many questions as
possible and as completely as possible. When necessary, use Not Applicable (NA) or Don’t Know (DK).
4. A self-addressed and stamped envelope is enclosed to return the survey.
5. While the survey maybe answered anonymously, respondents may choose to provide contact info to:
a) Receive an advance copy of the detailed findings of this study.
b) Participate in a post-survey, in-depth case study that may make possible tailored
organization-specific feedback (e.g. Executive Policy Brief) to the responding organization
Analysis will be conducted on aggregated data. Under no circumstances will the identities of
participating organizations be disclosed, except as required by law. The data will only be used for research
purposes and findings might be published as a RAND publication and/or in a major publicly available
scholarly journal. The study is approved by RAND’s Human Subjects Protection Committee.

INFORMATION ABOUT THE CONDUCTING INSTITUTION:
This research is being undertaken at RAND—a private, not-for-profit corporation that conducts objective,
fact-based research to better inform decision-making on public policy issues. (Please see: http://www.rand.org
for details.) Questions regarding this survey or the subsequent research maybe be directed to:
Contact address:
Bruce Held J.D.
RAND Arroyo Center
Tel: 1-310-393-0411 ext. 6745, Fax: 1-310-451-6978
Email: RDproject@rand.org

Mailing address (for survey):
RAND
Attn: R&D Performance Project
1700 Main St.,
Santa Monica, CA 90407

PART 0: CONTACT INFORMATION (OPTIONAL–Fill Only If applicable, see 6a, 6b above) STUDY ID: ________

Name of the Organization: ____________________________________________________________
Name of the Sub-organization: _________________________________________________________
Contact Person: ____________________ Position: _________________ Email: __________________
Contact Address: ____________________________________________________________________
_______________________________Tel: ______________________Fax: ________________________
Do you wish to consider participation in a post-survey case study? Yes [ ], No [ ] (Please provide contact info)
Do you wish to receive the final report / results (please tick)? Yes [ ], No [ ] (Please provide contact info)

PART 1: CORPORATE / R&D SUB-ORGANIZATION STRUCTURE AND PERFORMANCE INFORMATION
Please answer the following concerning the overall organization or company
1. Which of the following best describes the ownership structure of the organization? (Please mark one)
Publicly-held Corp.

Privately-held Corp.

Public Sector / Govt.

University

Other _________
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2. How many employees does the organization have? (Please mark the most appropriate)
< 100

100 - 499

500 - 4999

5000- 49,999

> 50,000

3. Please provide the following information about this company or organization:
a.
b.
c.
d.
e.

Is this company a US-subsidiary of a foreign company (please mark)?
No,
Yes
Your key business or product areas (describe or write 3-digit SIC)
________________________
Corporate sales or revenues (US$)_______________________Year: ___________
Corporate Profit in the above year (US$) __________________________________
Corporate R&D expenditure in the above year (US$)________________________

4. Of the current product line, what proportion is new products or services introduced in last 5 years
(Please mark the most appropriate, see page.8 for definition of new products or services)
> 50% of current products

34-49% of current products

11-33% of current products

5. What is the breakdown of R&D expenditure in terms of where it is spent? (Please specify as %)
Central lab ________

Business Units labs ________

External / Contract / Other ________

= 100%

PART 2: R&D LAB/GROUP/TEAM (UNIT OF ANALYSIS)–STRUCTURE & PERFORMANCE INFORMATION
(The following questions must be answered for the part of the company’s overall R&D organization for
which this questionnaire is being filled—e.g. the entire company R&D function, a corporate Lab, a
divisional or department lab or any other unit of analysis henceforth referred to as “this facility”.
6. Please specify the organizational entity or “facility” for which the questionnaire is being filled.
Overall company R&D

Central Lab

Divisional / Department Lab

Other (specify) ____________

7. Please provide the following information about this facility:
a. Most recent estimate for annual R&D expenditure (US$)_____________Year __________
b. Average capital investment (facilities and equipment) in last 3 years: (US$)_____________

8. How is R&D expenditure divided in terms of the type of activity it is spent at this facility (Please
specify as % of total budget, see page.8 for definitions of terms)
Basic Research _______ Applied Research ______ Product / Process Improvement _______
New Product Development ______ Test & Engineering _______ Technical Support94 ______ = 100%
9. What is the best estimate of the # of technical and managerial employees at this facility? (Please
mark the most appropriate)
94

For the purpose of this survey, Technical Services is defined as “providing consultations or troubleshooting to clients or

business units on a short-term basis.”
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< 20

20 - 100

100 - 500

500- 1000

> 1000

10. What is the mix of educational qualifications of technical and managerial employees at this facility?
(Please specify all percentages)
PhD/ MD/M.Phil. _____ MSE/MS _____ BS/BSE _____MBA _____ Other _____ >= 100%
11. How does the average salary level of technical professionals at this facility compare with its peers?
Among the top-5 leaders in terms of salaries
Equal to or slightly above industry average salaries

Rated consistently as higher-than-average salaries
Pays below the industry average salaries

12. Estimates of the following indicators of R&D performance of this facility (please provide specific #)
# of new product introductions (last 5 yrs.): ________________
Not Applicable
Don’t Know
# of new projects initiated (last 5 years): ___________________
Not Applicable
Don’t Know
# of significant product improvements (last 5 yrs): ___________
Not Applicable
Don’t Know
# of significant process improvements (last 5 yrs): ___________
Not Applicable
Don’t Know
# of new patents granted (last 5 yrs): ______________________
Not Applicable
Don’t Know
# of peer-reviewed papers published (last 5 yrs): ____________
Not Applicable
Don’t Know
# of successful project transitions (last 5 yrs): _______________
Not Applicable
Don’t Know
Any other significant indicator of performance (last 5 yrs): ______________________________________
Any other significant indicator of performance (last 5 yrs): _____________________________________

13. How would you rate the overall performance of this facility with respect to its peers within the
industry segment (or type of work etc.)? (Please mark the most appropriate)
World leader (engaged in cutting-edge R&D)
Above average

In the top quartile (~ among the top-5 facilities in class)
Average or Other (specify) _____________________

14. Can you identify an R&D lab or research center in your field that has the reputation of being:
a. Best / high performing in its class / sector: ________________________________________________
b. Most dramatic turnaround in recent years: ________________________________________________
PART 3: ORGANIZATION’S (OR SUB-ORGANIZATION’S) R&D OR TECHNOLOGY STRATEGY

(This section examines focus and alignment of various elements of the R&D lab’s [technology] strategy)
15. How would you characterize the Technology/R&D strategy (or strategic posture) of this facility?
(Please mark as many as appropriate)
Technical Excellence (Innovative Leadership)
Customer Responsiveness (Internal or External)

Operational Excellence (On-Time, On-Cost, On-Specs)
Other (specify) ______________________________

16. Which of the following do you consider critical dimensions of performance at this facility? (Please
mark as many as appropriate)
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Employee morale and creativity (EMC)
Innovation management (IM)
Financial performance and control (FPC)
Other (specify) _____________________________

Learning and knowledge management (LKM)
Customer satisfaction (CS)
Other (specify) ______________________________
Other (specify) ______________________________

17. Please mark which of the following statements are true for each of the five dimensions of performance
identified in the above item (#21) at this facility.
DEGREE OF EMPHASIS PAID TO 5-KEY
PERFORMANCE DIMENSIONS

EMPLOYEE
(EMC)

LEARNING
(LKM)

INNOVATION
(IM)

CUSTOMER
(CS)

FINANCIAL
(FPC)

OTHER

Considered important by
management
Management emphasizes it as a
source of strategic advantage
Explicit initiatives exist to develop
a strategic edge in this area
Performance in the area is
regularly measured and monitored
Rewards and incentives are tied to
performance in the area
PART 4: THE ORGANIZATION’S PERFORMANCE MEASUREMENT PHILOSOPHY

(This section asks questions about the uses of performance measures)
18. Please indicate your degree of agreement with the following potential uses of measurement systems
in an R&D setting? (Please mark each statement from “1” for “Strongly Disagree” to “5” for “Strongly Agree”)
Strongly Disagree
Strongly Agree
a) Identify problems/deviations for action by managers
b) Improve employee understanding of the org. systems
c) Align and communicate organizational objectives
d) Provide input for performance-based rewards
e) Identify problems/deviations for action by employees
f) Justify existence, decisions and performance
g) Motivate people by providing feedback

1
1
1
1
1
1
1

5
5
5
5
5
5
5

Don’t Know
Don’t Know
Don’t Know
Don’t Know
Don’t Know
Don’t Know
Don’t Know

19. Please indicate the actual uses of performance information at this facility? (Please mark as many as
appropriate)
To provide a basis for incentives/recognition
To provide feed back to employees/management
To communicate with corporate management

To guide employee development policies
To aid in R&D policy/strategy formulation
Other (specify) ______________________

PART 5: CURRENT PERFORMANCE MEASUREMENT SYSTEMS AND TECHNIQUES
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(This section addresses the specifics of the performance measurement system in place at the facility)
20. Please state if any of the following performance assessment and management frameworks is
currently being used at this facility? (please mark all appropriate answers)
Total quality management (TQM)
Balanced Scorecard (BSC)
Technology Value Pyramid (IRI Model)

Management-by-objectives (MBO)
Six Sigma-type techniques
Other (specify) ______________________

21. For how long has the above performance measurement framework(s) been in place? _________ yrs.
22. In your opinion, what kind of impact does the measurement have on the performance at this facility?
(Please mark most appropriate)
Very Positive

Slightly Positive

No Impact

Slightly Negative

Very Negative

23. Please describe the five most important performance indicators (metrics or procedures) used to assess

the performance of an individual, research team/group, lab and/or overall company R&D function (you
may assume an “average” individual, group/team working at this facility.)
TYPE OF METRIC, PERFORMANCE INDICATOR, OR
PROCEDURE
Bibliometrics (e.g.# of patent, # of papers etc.)

INDIVIDUAL
(mark any five)

GROUP/TEAM
(mark any five)

THIS FACILITY
(mark any five)

Impact metrics (e.g. # of paper or patent citations)
Return on Investment (e.g. Yield, Net-NPV etc.)
Peer Assessment (e.g. external/internal reviews)
New products/services introduced in last x-years
Improvements in individual/aggregate capability
Time to market metrics (e.g. development cycle)
# of successful/unsuccessful technology transitions
Quality of strategic alignment or goal attainment
Cost over-runs (e.g. # of projects within-budget)
Schedule over-runs (e.g. # of projects delayed)
Measures of teaching/training activities
# or $-value of proposals funded/contract obtained
Professional peer recognition (awards or ranking)
Ratio of direct labor to indirect overheads costs
Revenue/cost savings from new products/services
Self-described R&D effectiveness scores
Customer satisfaction measures
Customer buy-in (e.g. optional business-unit funds)
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% of development pipeline milestones achieved
Budgetary growth achieved
Employee morale and creativity measures
% of Projects that meet performance specifications
Efficiency of processes (e.g. success ratio of projects)
Technical competence (e.g. # of PhDs or Post-docs)
Other (specify):
Other (specify):
Other (specify):

PART 6: CURRENT PERFORMANCE MEASUREMENT SYSTEM – INCENTIVES / COMPENSATION LINKAGE
(This section addresses the link between performance measurement and incentive/reward in place at the facility)

24. For what type of workforce at this facility, are the following rules used for making compensation
decisions? (Please mark the as many compensation schemes as appropriate and mark one of the three
boxed choices for type of employee)

TYPE OF COMPENSATION SCHEME

MOST
EMPLOYEES

MANAGERIAL

EMPLOYEES
ONLY

KEY
EMPLOYEES ONLY

Across-the-board cost of living-type % increase
Years-in-service-based pay increase
Individual performance-based fixed increase
Individual performance-based variable increase
Group performance-based fixed increase
Group performance-based variable increase
Other (specify) ________________________
Other (specify) ________________________
25. Please specify the type(s) of individual-level rewards/recognition/benefits that are available (are used
or can be expected) used by employees in response to good performance at this facility. (Please mark as
many as appropriate)
Lab-wide recognition and/or token reward
Corporate-wide recognition and/or token reward
Cash rewards (please indicate the maximum size of cash reward _______________)
Creation of new strategic business units (spin-offs) or entrepreneurial sabbaticals
Fixed cash reward per patent/invention/paper etc.
Time/money to attend professional events, conferences, skill-development activities
Share of royalties on patents/inventions, please state if capped or uncapped: ______________
Access to discretionary funding (or time) to pursue interests or publications
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Improved ability to work on prestigious projects the following year
Better independence and autonomy to pursue personal research agenda
Chances of more frequent (or fast-track) promotion within the technical track within the organization
Chances of being considered for a research management position within the organization
Group-based fixed or variable performance-rewards
Greater visibility and recognition among peers, frequency of being invited to “important” meetings
Other (specify)______________________________________________________________________
26. Please specify the type(s) of laboratory-level benefits/ rewards / recognition that that are available
(are used or can be expected as a result of good performance by a particular lab at this facility. (Please
mark as many as appropriate)
Corporate-wide recognition/publicity/token-reward for the lab
Chances of promotion for lab’s management
Significant financial incentives for lab’s management
Visibility, recognition, chances of promotion for lab’s employees
Ability to negotiate better (or more interesting) projects for future years
Ability to secure more funding for the future years
Ability to attract talent from within the organization
Ability of the lab’s management to adopt attractive compensation systems
Access by lab’s management to discretionary funding (e.g. for projects, incentives, training etc.)
27 Please indicate the following about the most significant financial awards available to individuals and
teams/groups at this facility
FEATURES OF FINANCIAL AWARDS

INDIVIDUALS

TEAMS/R&D GROUPS

If not applicable

If not applicable

The maximum size of each award ($)
Total # of awards made per year (average of exact #)
% of individuals eligible for the award 95
Is it based on subjective assessment or objective target(s)
28. Please indicate how the most significant non-financial or professional award is given to individuals
at this facility.
a. What is the most significant professional award called: ______________________________________
b. The professional recognition associated with award is at the level of:
Lab-wide
Corporate-wide
Professional community-wide
c. The number of professional awards made each year (average or exact #): _______________
d. % of individuals eligible for the award at a given time (please see note below)2: ______________

95

This percentage should identify the individuals who can, at a given time, feasibly compete for the stated financial award. For
example, the answer would range between 100% (if everyone can feasibly win) to 5% (if only senior most staff does.)
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29. Do you have a story to tell about significant or dramatic improvement or decline in organizational
performance resulting from the implementation of a performance measurement system or incentives plan?
Please share your experiences with us. (Please use a additional blank page, if you so desire)
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
Please feel free to contact the study director at RDproject@rand.org for clarifications on the survey, and
comments or suggestions about the study. Thank you for your kind participation and hope to get back to
you with study results – Study Director

APPENDIX B: INFORMED CONSENT FORM
CONSENT FORM FOR PARTICIPATION IN “PERFORMANCE & INCENTIVES IN R&D” STUDY
We request your consent to participate in the case studies component of the above research study.
PURPOSE OF THE STUDY
RAND, a not-for-profit and non-partisan research institution in Santa Monica, California, that aims to
improve decision-making through research and analysis is conducting a study of Performance
Measurement and Incentive Systems in Research and Development (R&D) Organizations. The study is
funded as a part of a contract with the United States Army under the RAND Arroyo Center. The goal of
the study is to look at how R&D organizations integrate their strategy formulation, performance
measurement and incentive design functions to improve R&D performance. The study would
meticulously explore the “possibility” of developing or adapting a multi-attribute performance
measurement framework that can be applied in the context of an R&D organization. While such
frameworks—especially the Balanced Scorecard—are becoming increasingly popular in business world,
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they have been of limited use within the R&D community (e.g. IRI’s Technology Value Pyramid). The
study would help identify implementation and perceptual bottlenecks that can be the causes for the above
phenomenon, try to test the appropriateness of various assumptions behind the Balanced Scorecard
framework in the R&D environment, and make recommendations for developing such a framework for
R&D.
HOW WE SELECTED YOU
We selected you for possible participation in the study because your organization provides us with an
opportunity to study a performance and incentives in an interesting setting while at the same time help us
include as many diverse organizations (e.g. public vs. private, basic vs. applied, and academic vs.
commercial) as possible. While none of the R&D organizations that we know of has implemented a
Balanced Scorecard Approach, by studying varying models of performance measurement systems, we
hope to gain valuable insight and test various assumptions of the Balanced Scorecard framework. This
would allow us to tailor our model to better suit the R&D environment.
WHAT WE WILL ASK YOU TO DO
Participation in the study might include the following activities:
a) Filling out a detailed survey questionnaire to provide us with a better understanding of the
strategy formulation, performance measurement and incentive design functions at your
organization.
b) Sharing of organization-specific information about systems, structures and processes in place
that deal with strategy formulation, performance measurement and incentive design functions.
You may choose to mask any proprietary data and share the information in generalities only OR
you may choose to share such data for to allow the researcher to better understand the context
and impact of the above systems and processes (any proprietary data would nevertheless be kept
strictly confidential).
c) Interviews with key individuals in the areas of strategy formulation, performance measurement,
incentive design, implementation and/or bench-level scientists and engineers mutually agreed
upon with the lead researcher.
d) A field visit to your facility (to be conducted around the interview process) to allow the lead
researcher to have a better feel of the research environment and meet with a few scientists and
engineers as well as provide a face-to-face opportunity to seek more information.
e) General information sharing/liaison to allow the lead researcher to adequately document the
results of the case study, seek clarifications for ambiguous or missing information.
f) Review and comment on the draft copy of the individual case study furnished to you within one
month of the start of the field research process.
RISKS OF PARTICIPATION & STEPS TOWARDS MITIGATION
The study poses minimal foreseeable risks for participants. Among the possibilities include: minor
personal or professional consequences for individuals sharing information that might be perceived as
negative by organizational leadership; the possibility of the case study findings being perceived as a cause
of harm to organization’s reputation among peers; and the possibility of inadvertently publishing
information deemed proprietary by the organizational leadership. Several steps have been taken to
address those risk factors.
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Proprietary Information:
First, the study makes it optional for organizations to share proprietary data with the researcher. However,
if they choose to do so to allow the researcher to better understand the organizational context, the data
would be kept under strict confidentiality, will not be cited directly, and destroyed immediately after the
completion of the study.
Individual Identities:
Second, names of individuals participating in the research would not be cited directly to shield them from
any possible personal or professional consequences that might arise from their participating in the study.
Quotations, where used, would be kept anonymous. The draft individual case studies would be shared
with respective organizations to allow them to comment upon, clarify and/or register dissent to any part of
the individual case report. These discrepancies would be sorted out through mutual agreement and where
required these comments would be published alongside the case report.
Organizational Identity in Individual& Cross-case Comparison:
While it is the desire of the researcher to use real names of organizations in the individual case studies to
improve the overall quality of the work and readers’ comprehension of organizational context, identities
of participating organizations maybe masked if so requested. Even if the organizations chooses to allow
the researchers to use their real identities in the individual case reports, the cross-case analysis would only
cite anonymous references to case study participants.
These steps, we believe, would help minimize the risks to the participants of the study.
BENEFITS OF PARTICIPATION
There are several benefits of participation in this research, some accruing directly to the participant and
others more dispersed in the form of better understanding of a complex but important issue. Among the
direct benefits that might accrue to the participants of the study would be an advance copy of the study
findings, as and when they become available. In addition to that, participation in the case study would
allow the possibility of tailored feedback to the participating organizations on how they are doing vis-àvis their peers. This might take the form of the continuous exchange of ideas and feedback during the case
study process itself and/or a tailored executive brief to the R&D management of the organization
providing a status assessment and possible recommendations and/or an oral briefing, if possible. In
addition to these direct benefits, the participating organizations as well as the R&D management
community more generally would benefit from an improved understanding of the issue of strategyperformance-incentive alignment. Based upon the insights gained during this research, the final analysis
would include a recommendation on whether or not a multi-attribute performance measurement system
makes sense in the R&D setting, what form should it take, and what kinds of implementation bottlenecks
can be expected if an organization were to decide upon implementing one.
CONFIDENTIALITY
We will use the information you give us for research purposes only. We will protect the confidentiality of
this information, and will not disclose your identity or information that identifies you to anyone outside of
the research project, except as required by law. We will not identify you personally in any reports we
write. The organization’s real identity will be used in the individual case study report only if you choose
to allow us to do so and that authority can be rescinded at any time leading up to the receipt of your
comments on the draft individual case study report. Any information that you identify as proprietary but
choose to share with us would not be directly cited in the case study report and would be kept strictly
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confidential. We will destroy all proprietary information as soon as it is no longer needed and all
information that identifies you at the end of the study.
VOLUNTARINESS
Your participation in the study is completely voluntary. You may refuse to participate, or you may stop
participating at any time and for any reason, without any penalty. We may also discontinue your
participation or stop the study at any time if circumstances warrant.
WHOM TO CONTACT
If you have any questions about the study, please contact Athar Osama, 1700 Main St. Santa Monica, CA
90407, 310-393-0411 x6745
If you have any questions or concerns about your rights as a research subject, please contact the Human
Subjects Protection Committee at RAND, 1700 Main Street, Santa Monica, CA 90407, 310-393-0411,
ext. 6369.
CONSENT TO PARTICIPATE
I have read this statement, and I understand what it says. I agree to participate in this study under the
conditions outlined above. I also acknowledge that I have received a copy of this form.
Signature___________________________________ Date___________________________________
Printed Name_______________________________ Organization ___________________________

APPENDIX C: SOME RELEVANT STATISTICAL TABLES
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TABLE C‐1: DIFFERENCES BETWEEN RESEARCH LABS AND DEVELOPMENT LABS ON KEY
DIMENSIONS OF RELEVANCE (DIFF OF MEANS TEST)
Important Structural Variables
Self Described Performance Ranking
Sector of Operation Private: Public: Academic
R&D Strategies or Strategic Themes
Technical Excellence
Operational Excellence
Customer Responsiveness
Other R&D Strategy
Total # of Simultaneous Strategies
Degree of “Balance” in Performance Dimensions
Employee Morale & Creativity
Learning and Knowledge Mgmt
Innovation Mgmt.
Customer Satisfaction
Financial Performance/Control
Other Performance Dimension
Average # of Dimensions
Emphasis on Performance Dimensions
Employee Morale & Creativity
Learning and Knowledge Mgmt
Innovation Mgmt.
Customer Satisfaction
Financial Performance/Control
Other
Performance Measurement Systems in Place
Total Quality Mgmt.
Management by Objectives
Balanced Scorecard
Six‐Sigma type Techniques
Technology‐Value Pyramid
Other
Total # of Frameworks Used
How Long in place (yrs.)
Perceived Impact
Compensation and Incentives Structures
Salary (self‐described)
# of Simultaneous Compensation Options
# of Simultaneous Individual Incentive Options
# of Simultaneous Lab‐level Incentive Options

Aggregate
(#,N=85)

Research Labs
(#,N=50)

Development Labs
(#,N=35)

2.51
34:30:36
%
73.8
25
57.1
13
1.72
%
71
60
57
64
49
25
3.29
#
2.32
1.90
2.64
2.07
1.79
1.95
%
23
41
20
17
1
17
1.21
6.01
3.98

2.63
12:32:56
%
81**
20
44*
10
1.60
%
76
70*
58
52*
46
16*
3.18
#
2.63
2.53
2.65
1.85
1.55
2.2
%
28
38
14
8*
0
12
1*
6.43
4.08

2.34
63:28:9
%
62
31
74
17
1.88
%
65
45
57
82
54
40
3.45
#
1.91
1.05
2.62
2.42
2.11
1.78
%
17
45
28
31
2
25
1.51
5.57
3.86

1.74
1.90
6.27
2.85

1.65
1.94
6.58
3.06

1.85
1.85
5.82
2.57

* indicates a 5% significance level, ** indicates a 10% significance level, Private is the benchmark category
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TABLE C‐2: DIFFERENCES BETWEEN LARGE & SMALL LABS/R&D OPERATIONS ON KEY
DIMENSIONS OF RELEVANCE (DIFF. OF MEANS TEST)
Important Structural Variables
Self Described Performance Ranking
Sector of Operation Private: Public: Academic
R&D Strategies or Strategic Themes
Technical Excellence
Operational Excellence
Customer Responsiveness
Other R&D Strategy
Total # of Simultaneous Strategies
Degree of “Balance” in Performance Dimensions
Employee Morale & Creativity
Learning and Knowledge Mgmt
Innovation Mgmt.
Customer Satisfaction
Financial Performance/Control
Other Performance Dimension
Average # of Dimensions
Emphasis on Performance Dimensions
Employee Morale & Creativity
Learning and Knowledge Mgmt
Innovation Mgmt.
Customer Satisfaction
Financial Performance/Control
Other
Performance Measurement Systems in Place
Total Quality Mgmt.
Management by Objectives
Balanced Scorecard
Six‐Sigma type Techniques
Technology‐Value Pyramid
Other
Total # of Frameworks Used
How Long in place (yrs.)
Perceived Impact
Compensation and Incentives Structures
Salary (self‐described)
# of Simultaneous Compensation Options
# of Simultaneous Individual Incentive Options
# of Simultaneous Lab‐level Incentive Options

Aggregate
(#,N=85)

Large Labs (>100)
(#,N=29)

Small Labs (<100)
(#,N=56)

2.51
33:30.5:36.5
%
73.8
25
57.1
13
1.72
%
71
60
57
64
49
25
3.29
#
2.32
1.90
2.64
2.07
1.79
1.95
%
23
41
20
17
1
17
1.21
6.01
3.98

2.42
17.25:17.25:65.5
%
85**
25
42**
7
1.60
%
75
75*
51
44*
55
13**
3.17
#
2.61
2.57*
2.38
1.61
2.07
3.66**
%
6*
20*
24
10
0
13
.75*
5.8
3.87

2.55
41:37.5:21.5
%
67
25
64
16
1.77
%
69
51
60
75
46
32
3.35
#
2.19
1.58
2.76
2.28
1.66
1.71
%
32
51
17
21
1
19
1.44
6.09
4.02

1.74
1.90
6.27
2.85

1.57
1.79
6.72
2.75

1.82
1.96
6.03
2.91

* indicates a 5% significance level, ** indicates a 10% significance level, Small Lab is the benchmark category
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TABLE C‐3: DIFFERENCES BETWEEN OVERALL COMPANY R&D, CORPORATE LABS, AND
DIVISIONAL LABS ON KEY DIMENSIONS OF RELEVANCE (BENCHMARK: OVERALL CO.)
Important Structural Variables

Aggregate
(#,N=78)

Overall Co.
(#,N=48)

Self Described Performance Ranking
Type of Lab (Research: Development)
R&D Strategies or Strategic Themes
Technical Excellence
Operational Excellence
Customer Responsiveness
Other R&D Strategy
Total # of Simultaneous Strategies
Degree of “Balance” in Performance Dimensions
Employee Morale & Creativity
Learning and Knowledge Mgmt
Innovation Mgmt.
Customer Satisfaction
Financial Performance/Control
Other Performance Dimension
Average # of Dimensions
Emphasis on Performance Dimensions
Employee Morale & Creativity
Learning and Knowledge Mgmt
Innovation Mgmt.
Customer Satisfaction
Financial Performance/Control
Other
Performance Measurement Systems in Place
Total Quality Mgmt.
Management by Objectives
Balanced Scorecard
Six‐Sigma type Techniques
Technology‐Value Pyramid
Other
Total # of Frameworks Used
How Long in place (yrs.)
Perceived Impact
Compensation & Incentives Structures
Salary (self‐described)
# of Simultaneous Compensation Options
# of Simultaneous Individual Incentive Options
# of Simultaneous Lab‐level Incentive Options

2.53
56:44
%
76
27
57
13
1.75
%
71
60
55
64
48
25
3.25
#
2.3
1.88
2.54
2.06
1.81
1.7
%
24
39
19
17
1
19
1.21
6.01
4.03
#
1.73
1.87
6.21
2.76

2.31
62:38
%
76
27
46
15
1.67
%
72
66
62
47
50
27
3.27
#
2.31
2.15
2.73
1.91
1.86
1.61
%
20
45
16
18
2
20
1.25
6.1
3.97
#
1.73
1.83
6.43
2.79

Corporate
(#,N=11)
2.72
18:82
%
81
27
72*
18
2
%
81
54
36
1*
54
45
3.72
#
2.54
1.36
2.45
2.45
2.36
1.6
%
27
27
9
9
0
27
1
5.12
4.0
#
1.54
1.72
6.18
2.90

Divisional
(#,N=19)
2.94*
63:37
%
73
26
73*
5
1.78
%
63
47
47
84
42
10
2.94**
#
2.15
1.52
2.15
2.21
1.36
2.5
%
31
31
31
21
0
10
1.26
6.30
4.21
#
1.83
2.07
5.68
2.63

* indicates a 5% significance level, ** indicates a 10% significance level, Overall Company is the benchmark
category
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TABLE C‐4: DIFFERENCES ACROSS WORLD CLASS, TOP‐QUARTILE, ABOVE‐AVERAGE AND
AVERAGE R&D LABS ON KEY DIMENSIONS OF RELEVANCE (SIMPLE AVERAGES)
Important Structural Variables
Self Described Performance Ranking
Sector of Operation Private: Public: Academic
R&D Strategies or Strategic Themes
Technical Excellence
Operational Excellence
Customer Responsiveness
Other R&D Strategy
Total # of Simultaneous Strategies
Degree of “Balance” in Performance Dimensions
Employee Morale & Creativity
Learning and Knowledge Mgmt
Innovation Mgmt.
Customer Satisfaction
Financial Performance/Control
Other Performance Dimension
Average # of Dimensions
Emphasis on Performance Dimensions
Employee Morale & Creativity
Learning and Knowledge Mgmt
Innovation Mgmt.
Customer Satisfaction
Financial Performance/Control
Other
Performance Measurement Systems in Place
Total Quality Mgmt.
Management by Objectives
Balanced Scorecard
Six‐Sigma type Techniques
Technology‐Value Pyramid
Other
Total # of Frameworks Used
How Long in place (yrs.)
Perceived Impact
Compensation and Incentives Structures
Salary (self‐described)
# of Simultaneous Compensation Options
# of Simultaneous Individual Incentive
Options
# of Simultaneous Lab‐level Incentive Options

Aggregate
(N=~84)

WorldC
(N=~24)

Top‐Q
(N=~14)

2.51
33:30.5:36.5
%
73.8
25
571
13
1.72
%
71
60
57
64
49
25
3.29
#
2.32
1.90
2.64
2.07
1.79
1.95
%
23
41
20
17
1
17
1.21
6.01
3.98
#
1.74
1.90
6.27

4

3

2

1

%
87
37
66
16
2.08

%
92
14
57
7
1.71

66
25
55
11
1.62

52
15
42
17
1.35

79
54
58
71
62
21
3.4

71
50
71
78
21
28
3.21

70
74
59
62
66
29
3.62

63
52
47
52
31
26
2.73

2.4
2.2
3.1
2.8
2.1
.8

2.21
1.71
3.07
1.85
1.35
3.2

2.85
1.96
2.70
2.33
2.25
1.75

1.44
1.55
1.55
.94
1.05
2.6

29
45
21
10
0
.21
1.25
6.88
4.38

42
42
28
35
0
.28
1.78
4.78
3.85

18
44
25
18
3
.14
1.25
6.88
3.9

10
31
5
15
0
.10
.73
4.55
3.16

1.91
2.04
6.37

1.85
2.07
7.21

1.69
1.81
7.07

1.5
1.73
4.47

2.5

3.0

3.33

2.63

2.85

Ave+
(N=~27)

Ave.
(N=~19)
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