RAND

THE ARTS

CHILD POLICY

CIVIL JUSTICE

EDUCATION

ENERGY AND ENVIRONMENT
HEALTH AND HEALTH CARE
INTERNATIONAL AFFAIRS
NATIONAL SECURITY
POPULATION AND AGING
PUBLIC SAFETY

SCIENCE AND TECHNOLOGY
SUBSTANCE ABUSE

TERRORISM AND
HOMELAND SECURITY

TRANSPORTATION AND
INFRASTRUCTURE

WORKFORCE AND WORKPLACE

PARDEE RAND GRADUATE SCHOOL

This PDF document was made available from www.rand.org as a public
service of the RAND Corporation.

Jump down to document w

The RAND Corporation is a nonprofit research
organization providing objective analysis and effective
solutions that address the challenges facing the public
and private sectors around the world.

Support RAND

Browse Books & Publications

Make a charitable contribution

For More Information

Visit RAND at www.rand.org
Explore Pardee RAND Graduate School

View document details

Limited Electronic Distribution Rights

This document and trademark(s) contained herein are protected by law as indicated in a notice appearing
later in this work. This electronic representation of RAND intellectual property is provided for non-
commercial use only. Permission is required from RAND to reproduce, or reuse in another form, any
of our research documents for commercial use.


http://www.rand.org/pdfrd/
http://www.rand.org/pdfrd/research_areas/arts/
http://www.rand.org/pdfrd/research_areas/children/
http://www.rand.org/pdfrd/research_areas/children/
http://www.rand.org/pdfrd/research_areas/civil_justice/
http://www.rand.org/pdfrd/research_areas/education/
http://www.rand.org/pdfrd/research_areas/energy_environment/
http://www.rand.org/pdfrd/research_areas/health/
http://www.rand.org/pdfrd/research_areas/international_affairs/
http://www.rand.org/pdfrd/research_areas/national_security/
http://www.rand.org/pdfrd/research_areas/population/
http://www.rand.org/pdfrd/research_areas/public_safety/
http://www.rand.org/pdfrd/research_areas/science_technology/
http://www.rand.org/pdfrd/research_areas/science_technology/
http://www.rand.org/pdfrd/research_areas/substance_abuse/
http://www.rand.org/pdfrd/research_areas/substance_abuse/
http://www.rand.org/pdfrd/research_areas/terrorism/
http://www.rand.org/pdfrd/research_areas/terrorism/
http://www.rand.org/pdfrd/research_areas/infrastructure/
http://www.rand.org/pdfrd/research_areas/infrastructure/
http://www.rand.org/pdfrd/research_areas/workforce/
http://www.rand.org/pdfrd/
http://www.prgs.edu/
http://www.rand.org/pdfrd/pubs/rgs_dissertations/RGSD203/
http://www.prgs.edu/
http://www.rand.org/pdfrd/publications/electronic/
http://www.rand.org/pdfrd/giving/contribute.html

This product is part of the Pardee RAND Graduate School (PRGS) dissertation series.
PRGS dissertations are produced by graduate fellows of the Pardee RAND Graduate
School, the world’s leading producer of Ph.D.s in policy analysis. The dissertation has

been supervised, reviewed, and approved by the graduate fellow’s faculty committee.



DISSERTATION

Multi-Attribute Strategy and
Performance Architectures

in R&D

The Case of The Balanced Scorecard

Athar Osama

This document was submitted as a dissertation in March, 2006 in partial
fulfillment of the requirements of the doctoral degree in public policy analysis at
the Pardee RAND Graduate School. The faculty committee that supervised and
approved the dissertation consisted of Steven W. Popper (Chair), Bruce J. Held,
Richard J. Hillestad, and Parry M. Norling.

AANIY PARDEE RAND GRADUATE SCHOOL



This dissertation is dedicated to my father, Lt. Col. (Retd.) Ahmad Osama
Siddiqi (1947-2001,) whose faith in my abilities had no limits.
He did not live to see me through to the end of the tunnel,
but he never doubted the fact that I would,
one day, be there.
AND
My loving mother, Nusrat Osama Siddiqi, who is not only an inspirational

parent and a wonderful teacher, but also a great friend.

The Pardee RAND Graduate School dissertation series reproduces dissertations that
have been approved by the student’s dissertation committee.

The RAND Corporation is a nonprofit research organization providing objective
analysis and effective solutions that address the challenges facing the public and
private sectors around the world. RAND’s publications do not necessarily reflect the
opinions of its research clients and sponsors.

RAND® is a registered trademark.

All rights reserved. No part of this book may be reproduced in any form by any
electronic or mechanical means (including photocopying, recording, or information
storage and retrieval) without permission in writing from RAND.

Published 2006 by the RAND Corporation
1776 Main Street, P.O. Box 2138, Santa Monica, CA 90407-2138
1200 South Hayes Street, Arlington, VA 22202-5050
4570 Fifth Avenue, Suite 600, Pittsburgh, PA 15213
RAND URL: http://www.rand.org/
To order RAND documents or to obtain additional information, contact
Distribution Services: Telephone: (310) 451-7002;
Fax: (310) 451-6915; Email: order@rand.org



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

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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