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Foreword

| HAVE NOTICED OVER the last several years that my presentations at
professional meetings have become more alarmist and strident. I have
subscribed to the Emerson adage that sometimes a scream is better
than a thesis. Ronald Jantz’s excellent analysis, building on his doctoral
dissertation at Rutgers University, of new models for innovation in the
North American research library regrounds me, focusing attention on the
theories and research literature of innovation. The study presents a rich
and rigorous analysis of the environmental, organizational, and individ-
ual characteristics that promote innovation. And it provides a thoughtful
look at future research needs and the prospects for innovation in the re-
search library.

Research libraries, in particular the members of the Association of
Research Libraries, have over the decades been a frequent subject of in-
vestigation. These libraries, rightly or wrongly, have been viewed as bell-
wether organizations, as indicators of trends and leadership that influence
the wider higher education and library communities. These libraries have
entered a period of gross mutability, a state of constant change, of produc-
tive and powerful chaos, of hybrid strategies and maverick structures, of
radical shifts in professional staffing, of massive leadership turnover, and
of essential creativity in advancing individual and collective visions. The
21st-century academic research library must be driven by innovation; a
focus on redefining the physical (where), expertise (who), and intellec-
tual (why) infrastructure; and an understanding of the psychology, eco-
nomics, and methods of progress.

The library has always been a fundamental partner in the learning and
research processes. But key changes in the information, technology, eco-



\

FOREWORD

nomic, social, and political environments are challenging this relationship
and raising critical questions about the value and impact of the library
in the university. Do 20th-century skills still matter? The work of infor-
mation selection, acquisition, and synthesis: the support provided for
navigation, dissemination, interpretation, and understanding; the tools
for use, application, and archiving of information... does the research
community still need this support in the ways that libraries have provid-
ed it over the last 50 years? And do the new roles that research libraries
are advancing as aggressive consumers, intermediaries, and aggregators;
publishers and educators; research and development organizations; cre-
ative and maker spaces, entrepreneurs, and policy advocates... do these
present a refreshed opportunity for innovation and for library centrality
in the university?

In the context of persistent and evolving roles for the research library,
what Ron Jantz refers to as an ambidextrous orientation, the research li-
brary will be viewed in increasingly expansive and schizophrenic ways.
The library will be legacy, responsible for centuries of societal records in
all formats. It will be infrastructure, the essential combination of space,
technology, systems, and expertise. It will be repository, ensuring the
long-term availability and usability for intellectual and cultural output,
increasingly born digital. It will be portal, serving as a sophisticated and
intelligent gateway to expanding multimedia and interactive content and
tools. It will be enterprise, much more concerned about innovation, busi-
ness planning, competition, and risk. And it will be public interest, de-
fending and advancing information policy in the public interest. These
perspectives suggest that the library will be virtual, engaged with users in
ever more rigorous and effective ways. It will be virtuoso, smart but ready
to learn, expert but also compassionate. It will be virtuous, radically col-
laborative, and always working in the interest of students and researchers.
It is in this context that innovation must advance.

Cooperation is part of the professional DNA of research libraries, and
innovation must increasingly be viewed not just at the local level, but in
the context of new collaborations and national and global systemic strat-
egies. From the conditions of knowledge scarcity over the centuries to
the oppression of information overabundance in today’s and tomorrow’s
research library, cooperation has been and will be a constant for service,
success, and survival. The definition and view of the research library as an
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independent and self-sustaining organization, collaborating and sharing
resources on the margin, has persisted. The future health of the research
library will be increasingly defined by new and energetic relationships
and combinations and in innovative entrepreneurial partnerships. Radi-
cal collaboration encourages fresh thinking about mass production oper-
ations, about centers of excellence, deep and shared polycentric strategies
for specialized expertise and service, new infrastructures and platforms,
and new initiatives, programs, and projects based on shared investment
in experimentation. The measures of success for collaboration must be
quality, productivity, leadership, and innovation. Are we producing some-
thing new, saving resources, and achieving something better together than
working alone?

Jantz provokes us to think about how innovation occurs in complex
social organizations. In the current period of polygamy, with rampant
partnering and combinations; in the coming period of parabiosis, with
deep pairings of libraries; and in the future period of particularism, with
powerful disciplinary, service, technology, and workflow specializations
across the research library communities, the context and challenges of in-
novation will need to be extrapolated. Jantz provides us with the theory,
analysis, and impetus to think about research libraries in new ways.

To achieve the culture of innovation that Jantz encourages, the re-
search library must reach beyond strategic planning exercises and em-
brace strategic thinking and action to drive decisions and choices. The
existing structures and processes are built for a slower pace of change, and
planning is often not linked to university priorities. Resource allocations
are not guided by strategies, as the library budget is often the best defini-
tion of organizational commitments. And planning cycles are often fiscal
year—based, rather than ongoing and strategic.

Jantz demonstrates the important link between organizational cul-
ture and structure and the presence and success of innovation. Research
libraries must dismantle traditional hierarchical and bureaucratic models
to create more agile advancement and more robust internal and external
communications. The basis of any organization is individuals and groups
carrying outroles and working together to achieve shared objectives with a
formal structure and with set processes. Organizations define the systems
through which priorities are established, decisions are made, resources
are allocated, power is wielded and shared, plans are accomplished, and

vii
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innovation is embraced. Libraries have struggled to distribute authori-
ty, integrate operations, break down ineffective workflows, achieve less
rigidity, and promote more open consultation and cooperation. We are
seeing more and more structures that lend themselves to innovation, with
centralized planning and resource allocation and administrative systems
coexisting with broadly distributed and loosely coupled structure and an
expanding array of maverick units like research centers and entrepreneur-
ial enterprises. Fresh thinking about organization will encourage renewed
transformation: changes in composition and structure (what we are and
what we do), in outward form and appearance (how we are viewed and
understood), and in character and condition (how we do it).

Jantz draws a clear line between innovation and the people who work
in and lead the research library. There is a pressing need to confront the
human resource and staffing challenges and build new approaches to
professional preparation, advancement, and leadership. There are sever-
al aspects of 21st-century academic library staffing that are aligned with
the ability to be innovative. Research libraries must articulate a broadly
understood and accepted vision of librarianship, a new professional para-
digm that incorporates strategic visions and qualities. A viable workforce
plan has not been developed for research libraries, defining and project-
ing personnel requirements in terms of quantity and quality. The library
education programs are not graduating librarians in sufficient numbers to
provide the essential leadership, and those that do graduate are not criti-
cal of current structures, current programs, and even the information val-
ue systems. Research libraries are not responding effectively to the demo-
graphic shifts that are expanding cultural, racial, and ethnic diversity. Staff
development has not been viewed as an integral and essential component
of organizational success, with continuing education and even certifi-
cation based on assessment of needs, recognized and well-supported in
budget planning, and mandated for all employees. All professional staff,
increasingly diffusive in terms of academic credentials and career paths,
must have a clear sense of personal mission (why am I in this field?), a
self-vision (what do I want to accomplish?), a strong base of knowledge
and expertise, strategic positioning (what is my career path?), a strong
professional voice, and a commitment to continuous improvement.

In the fall of 2013, the Association of Research Libraries launched a
strategic thinking and design process using the next 20 years as a time-
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frame to predict long-term changes and an evolutionary path for research
libraries. The framework sees research libraries as active across institu-
tional boundaries. Research libraries will be an augmented information
lens for engaging and empowering individuals, an open symposium for
facilitating exploration and exchange within an academic community, a
meta-library ecosystem for powerful collaborative capacity, and a knowl-
edge trust for providing enduring, barrier-free access for all research in-
quiry. ARL embraced a system of action: the collective collection, deep
and wide platforms for ensuring knowledge resources are available; schol-
arly dissemination engines, promoting wide-reaching and sustainable
communication of research; libraries that learn, with integrated analytical
environments and tools to mine data for transformation; the ARL acade-
my, fostering and nurturing creative, effective, and diverse research library
leadership; an innovation lab, incubator for new ideas and the seeds of
change. This plan also identifies essential capacities that support this di-
rection for research libraries: advocacy and policy, assessment, communi-
cation and marketing, and partnerships.

The ARL plan, for me, defines the what of research library innovation.
Ronald Jantz’s thinking and research helps us to understand the how. He
probes the factors that influence innovation, helping us to review the rel-
evant theory and scholarship, mapping information from the for-profit
sector to an understanding of the institutional nonprofit. He produces an
extraordinary database of information about the research library commu-
nity and the impact of global, institutional, and individual characteristics
on effective change. It is a masterful analysis that is strong in its method-
ology but so understandable in its presentation. He looks in particular at
integrated leadership, effective decision-making, and flexibility as key de-
fining factors. And he identifies key barriers to innovation and thoughtful
strategies for creating a more aggressive and successful path to innovation
in the research library.

James G. Neal
University Librarian Emeritus
Columbia University

ix






Preface

Preface

THIS BOOK IS ABOUT understanding how research libraries can be-
come more innovative. The major objective is to explain the many possible
factors that govern organizational innovation and demonstrate how these
factors affect innovation in a unique nonprofit institution—the universi-
ty research library. The need for institutional leaders to understand and
manage innovation cannot be overstated. Strategy, organizational struc-
ture, the external environment, and the management of people all loom
large as both obstacles and opportunities. In this text, theory, research,
and an empirical study of research libraries are all used to inform readers
about the complex process of innovation and organizational change. As
such, this text builds on the many years of accumulated knowledge and
research by prominent scholars who have studied organizational change
and innovation. The challenge for this author is to locate innovation re-
search within the context of the institutional nonprofit and to clarify
where prior research, primarily focused on the for-profit sector, can also
provide insight into how the library innovates.

The research library offers a fascinating and contradictory world. In
his inspiring and eloquent monograph simply entitled Library, Battles
(2003, 4) captures some of the enduring images of the research library:

In the library, the reader is wakened from the dream of
communion with a single book, startled into recognition
of the word’s materiality by the sheer number of bound
volumes; by the sound of pages turning; covers rubbing;
by the rank smell of books gathered together in vast
numbers.

Xi
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In a sense, this quotation helps explain the challenge for today’s li-
brary leaders. How are they to preserve and maintain the image and value
of the traditional library while also undertaking the seemingly mandato-
ry changes that will be necessary to meet the information needs of our
21st-century society?

John Budd has written extensively about academic libraries and li-
brarians, urging them to undertake a more critical examination of the un-
derlying purposes of their profession—“it is the judgment—the reflective
judgment—that both sets our profession apart from others and forms the
basis of our principal responsibility” (2008, 88). As part of this self-re-
flection, an important question is likely to emerge. Is an innovative library
culture essential for the research library future, and, if so, how is this cul-
ture to be realized? Although culture can constrain our actions, it can also
be a vehicle for change. It is this dilemma that has provided the motiva-
tion for the author to take up the study of innovation in research libraries.'

Overview of Organization and Chapters

This book on ARL library innovation is comprised of three parts. The first
part, consisting of chapters one through three, begins by taking a histori-
cal perspective of some 100 years of library innovations and how these in-
novations are related to events both within and external to the library. The
examples in chapter one provide a transition to chapters two and three
and the discussion of important concepts in the innovation research lit-
erature.

In chapter one, the difficulty of organizational change in the library
is illustrated by citing examples of innovation, beginning in the late 19th
century. These examples are linked to concepts in the innovation liter-
ature that have been shown to affect the innovativeness of an organiza-
tion. Chapter two introduces organizational innovation and highlights
the unique aspects of the research library that faces challenges, not only
from the broader external environment but also from its own parent in-

stitution. In chapter three, the fundamental innovation process—the dif-

1 This text elaborates on and expands the author’s dissertation entitled “Incremental
and Radical Innovations in Research Libraries: An Exploratory Examination Regarding the
Effects of Ambidexterity, Organizational Structure, Leadership, and Contextual Factors”
(see Jantz 2013).
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fusion of innovations—is introduced as defined by Rogers (2003, 5-12).
Of special note here is that diffusion is a communication process about
an idea and typically involves a change in the structure and function of
the organization in order to implement a successful innovation. Chap-
ter three expands on the discussion of innovation by reviewing how re-
searchers have articulated the differences between innovation in service
organizations, nonprofits, and product or manufacturing firms. An or-
ganizational typology is introduced to clarify the differences among the
for-profit sector and within the group of nonprofits. The research library
is introduced as a member of the class of organizations referred to as in-
stitutional nonprofits.

The second part of the book, chapters four through nine, provides
an overview of the research model and discusses in detail the results of
the empirical analysis of innovation in ARL libraries. Chapter four brings
together innovation characteristics, supporting empirical studies, and the
research model. In the research model, the independent variables are de-
scribed along with the unique dependent variable—innovation perfor-
mance. Chapters five through nine present in detail the major theoretical
concepts for the innovation study, review related empirical research, and
discuss the significant factors affecting innovation in research libraries
that have resulted from the empirical analysis. These factors include the
actions of the leadership team, organizational structure, the external en-
vironment, and a flexible strategy regarding exploration and support of
existing services. For this flexibility, we examine the concept of organi-
zational ambidexterity—the ability of an organization to simultaneously
support existing services while also conducting research and developing
totally new services. This concept of ambidexterity is one of the most
significant in the innovation study and represents a major challenge in
the management of an organization that focuses primarily on the quality
and reliability of traditional services. In each of these chapters, we will ex-
plain the major construct under discussion and the related significance of
the statistical findings for the 50 Association of Research Library (ARL)
members in the study sample. Of special note, chapter nine discusses li-
brary leadership demographics and the surprising and unexpected results
from the innovation study.

Part III—chapters ten, eleven, and twelve—explores additional
avenues of research that might help us further understand the innova-

Xiii
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tive culture in libraries. In chapter ten, theory and research findings are
brought to bear on the practice of managing research libraries, tapping
into an emerging area of innovation research that focuses on nontechni-
cal or management innovations. One speculation at this juncture is that
management innovations are the primary enablers of major change in the
library and are a key to thriving in the future. These innovations are, in
a sense, even more important than technical innovations. Management
or administrative innovations, originated by library leadership, must pre-
cede the technical innovation in order to remove the obstacles that lie in
the path to implementation of a major new capability. The examples in
this chapter, taken as a whole, represent a research library that is quite dif-
ferent from what exists today. Chapter eleven looks back at the underlying
data to expose other meaningful relationships. In this chapter, the impact
on innovation of the singular leader and the experience of the for-profit
firm are examined, demonstrating the influence of the library director on
innovation and suggesting that there is much to learn from corporate ex-
perience and practice. Chapter twelve speculates on future possibilities
and possible enablers of innovation. The concluding observations suggest
that a more philosophical approach might help library leaders create a vi-
sion to guide the transformation of the research library.

Who Will Find This Book Useful?

This book is written primarily for academic library leaders, future leaders,
managers, and administrators who want to create a culture of innovation
in their institutions. Of course, research libraries do innovate today, but
there are important distinctions to be noted that could lead to a more in-
novative culture. For example, seeking knowledge outside of the bound-
aries of the profession will generate innovative ideas and strengthen the
learning orientation of the library. Creating innovation portfolios with a
mix of incremental and radical innovations will enable the tracking and
management of innovation projects, thereby increasing the probability of
successful implementation. Perhaps most importantly for long-term sus-
tainability, leaders can examine the barriers to innovation that have been
erected by both the library and the parent institution and look for ways to
minimize or remove these barriers.

Although the implications for practice in this text are directed at li-
brary leaders, this book also provides an overview of much of the theory
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and empirical evidence found in the literature of innovation studies. As
a result, readers will find the text to be a useful introduction to organi-
zational innovation. Although the literature reviews include research on
both service and product organizations, the emphasis in this book is on
innovation in the nonprofit sector and, more specifically, what is referred
to here as the institutional nonprofit—an organization with well-estab-
lished professional norms and traditions. Given the theory, literature re-
view, and extensive bibliography, this text could serve quite well as sup-
plementary reading in courses on management in library and information
science programs. The practical implications that are discussed in many
of the chapters can provide ideas for student projects and assignments.

Finally, this book provides an overview of the research model and em-
pirical findings from the author’s PhD dissertation.” Researchers in the
field of innovation studies have created a variety of models in order to
study innovation, frequently focusing on the innovation decision and a
limited context. This study examined many aspects of the research library
that resulted in 17 possible independent variables. A unique dependent
variable, innovation performance, was created to capture not only the de-
cision to innovate, but also the extent of implementation and the balance
between radical and incremental innovations. As a result, this work con-
tributes to the scholarly research on innovation by applying established
theories to a relatively under-studied organizational sector—the institu-
tional nonprofit and the research library.

Empirical Study Sample and Design

The Association of Research Libraries (ARL) is a nonprofit organization
of research libraries at comprehensive, research-intensive institutions in
the United States and Canada that share similar research missions, aspi-
rations, and achievements. From the population of ARL members in the
United States, a sample of S0 libraries was created. For each library, the
university librarian and the library leadership team answered survey ques-
tions regarding their attitudes toward change, the external environment,
the management team, organizational structure, team demographics, and
innovations that had been adopted by their institution. Given the data

21t should be noted that the study supporting the PhD dissertation is referred to fre-
quently in this text as “the ARL study” or “the innovation study.”

XV
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from survey responses and publicly available data on research libraries,
various factors that affect innovation were analyzed. From the hierarchi-
cal regression analysis, five factors were shown to have significant associa-
tions with innovation performance in the research library.

To Innovation Skeptics

The question that has fascinated me for much of my professional career is
“How do groups of people come together to produce something not only
truly useful but also a breakthrough that propels users to another level of
creativity and productivity?” These successes stand out in the midst of
the many necessary improvements required for existing products and the
unfortunate failures that will inevitably occur.

Early in my career at Bell Labs, I supervised a group of software engi-
neers who produced one of the first successful interactive graphic systems
for the design of printed circuits (Welt 1975). The group was small (five
to six members) with complementary skills but with little knowledge of
formal software methods that were to be developed much later. Time-
shared systems were not as yet well established, so software development
was shared on a single Digital Equipment Corporation PDP-15. The
graphics display was based on a prototype from the research organiza-
tion in Bell Labs, representing not only a collaboration between the R&D
parts of Bell Labs but also the transfer of technology from research into
development (Mancusi and Wild 1972).

Later at Bell Labs, I was fortunate to be a part of a team that was asked
to create a totally new communication system for the intermediate-sized
business community—what in those days was referred to as a PBX (pri-
vate branch exchange). This totally new digital system was based on the
technologies of microprocessors, software engineering, and VLSI inte-
grated circuits (Feiner, Rodriguez, and Weiss 1985 ). Three laboratories of
hardware, software, and systems engineers dealt with not only apparently
intractable technical problems but also the social and human problems
of several hundred people working together. In a few short years, Defini-
ty System 7S emerged as one of the best-selling products in the business
communication marketplace.

In a different social setting, I was also fortunate to be a member of
the team in Rutgers University Libraries that created the university’s in-
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stitutional repository—Rutgers University Community Repository (RU-
core).® Although quite different in purpose, social setting, and underly-
ing technology, there is one striking similarity between these successful
initiatives—team members had the freedom and empowerment to think
differently and were not constrained by the prevailing culture and con-
ventions.

The innovation naysayers will suggest that these breakthrough prod-
ucts are the result of serendipity—random ideas and processes coming
together by chance and resulting in success. It is the challenge of this text
to demonstrate, first, that the innovation process can be managed and, sec-
ond, that the innovations that seem to occur so frequently in both small
entrepreneurial businesses and large corporations can also be achieved in
an academic institution such as the research library. To address this chal-
lenge, the author will need to take the reader into the relevant literature in
innovation studies and also bring together the many factors that can affect
innovation in the research library. It is expected that the result will be an
informative and provocative study, stimulating discussion among library
professionals regarding the future of the research library.

Author’s Note

Ronald C. Jantz has a BA and an MA in mathematics from the Univer-
sity of Kansas and the University of Michigan, respectively. He worked
for many years as a software developer and manager in one of the world’s
best-known research and development (R&D) organizations—Bell Lab-
oratories. In 1996, he returned to academia and earned a master’s degree
in library science and a PhD from the School of Communication and In-
formation at Rutgers University. The work presented here brings together
his organizational research, the practical experience from managing in an
R&D organization, and library experience in which he continues to serve
as the Digital Library Architect at Rutgers University Libraries.
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libraries are plagued with “survey fatigue,” and I know the first impulse in
a busy library is to say no, especially when three or four members of the
leadership team are required to fill out the innovation survey. My spirits
were frequently buoyed when these library leaders not only filled out the
survey but also wished me luck. Many university librarians voiced interest
in the results, and some even discussed the implications of survey ques-
tions in their staff meetings. Obviously, I would not have had a disser-
tation and a published book without the data provided by these library
leaders.

As in most significant endeavors, many along the way assist the indi-
vidual effort, and so it is with my study of innovation. My first library di-
rector at Rutgers University Libraries, Ryoko Toyama, provided me with
the freedom to prototype and implement software-based applications
that demonstrated how a certain amount of individual autonomy can re-
sult in new library services. Following this early experience, the encour-
agement, support, and active engagement of my university librarian, Mar-
ianne Gaunt, and my associate university librarian, Grace Agnew, were
instrumental not only in suggesting areas to pursue, but also in enabling
me to complete the PhD while also working as a librarian at Rutgers Uni-
versity Libraries. In order to get the details right, many Rutgers University
librarians, library staff members, and PhD students helped me pretest and
debug the innovation survey consisting of 102 questions.

During my seven-year pursuit of the PhD, I was assisted in numer-
ous ways by faculty at the School of Communication and Information.
Especially noteworthy, my advisor, Professor Daniel O’Connor, provided
much needed guidance regarding statistical methods while also striking,
in my mind, a nice advisory balance regarding numerous issues of content
and quality. Our mutual interest in research libraries led to many interest-
ing and thought-provoking discussions.

The literature on innovation is vast and difficult for a student to ne-
gotiate. Professor Fariborz Damanpour of the Rutgers Business School
introduced me to the innovation literature and the unique aspects of
organizational innovation. His course, Management of Innovation and
Technology, provided not only the inspiration to pursue research in or-
ganizational innovation but also the germ of an idea about how the area
of innovation studies might be applied to research libraries. I want to also
take this opportunity to thank Professor Rebecca Warner of the Universi-
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ty of New Hampshire. Of the many books on applied statistics that I have
examined in the past several years, her text (2013) on bivariate and mul-
tivariate techniques is, without a doubt, the best in explaining the practi-
cal, theoretical, and intuitive concepts that are fundamental to regression
analysis.
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and love throughout my studies. The pursuit of the PhD and the subse-
quent book on research library innovation has lasted almost a decade.
This endeavor would not have been possible without your patience and
unconditional support.
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Libraries:
Change and Resistance to Change

WHY STUDY INNOVATION IN research libraries? The problem of
change in complex social organizations has both theoretical and practical
implications. Obstacles and opportunities for change originate within the
university and the library and externally in government policy, technolog-
ical advancements, and population demographics. Library leaders have
long articulated the need for change in order for the institution to survive
and thrive. However, there is very little research that applies innovation
theory to understanding how change occurs in the research library. A pri-
mary objective in this study is to apply theory and an empirical analysis to
understand organizational change and innovation in the research library
in the hope that the results will be beneficial to library practitioners.

Library scholars have commented extensively on the culture of the
library that is struggling to move from a bureaucratic model to one that
is more dynamic. Noting that progress is a conflict between change and
resistance to change, Shera (1971, 64) aptly characterizes the cultural co-
nundrum facing research libraries:

On the one hand there are the traditionalists, who cling
close to the solid earth of library convention and shun
the heights of innovation. They will live to die, not unlike
Daedalus, the victims of their past achievements, captives
of a past they helped to create. Against them are arrayed
the innovators, the intrepid explorers, who reject conven-
tion as the traditionalists fear the unknown. Their success
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is in jeopardy because of failure to profit from the expe-
rience of the innovators of an earlier day. In the conflict
between these two groups librarianship suffers.

In similar remarks almost 40 years later, John Budd urges librarians
to overcome conservatism “that preserves past action and thought as in-
herently good” (Budd 2008, 225). In preserving past action, librarians
have evolved highly efficient procedures through many serial, incremen-
tal improvements. The more cutting-edge, entrepreneurial initiatives have
progressed slowly, impeded by a bureaucratic organization that is bound
by rules and procedures and is largely subservient to the parent institu-
tion. Moving ahead with more radical innovations will require librarians
to think differently, energized by engaged students, faculty collaborators,
and a more supportive organizational climate.

Early Innovations in Research Libraries

The innovation history of the library provides fascinating insight into how
decisions were made to adapt to new technologies and changes in the sur-
roundings of the library over the past 100 years. The emergence of the
modern industrial society, the maturing of the library profession, and the
evolving of the organizational structure have all impacted the ability of
the library to innovate.

The External Environment

Radical change came to the library in the late 19th century with a com-
plete about-face, resulting in a transformation from conservation and
protecting the collection, sometimes chaining books to shelves, to an
emphasis on use—an approach that gradually spread throughout the li-
braries of Harvard, Columbia, Michigan, and others. Most significant in
this era was the adoption of the German style of graduate education by
Johns Hopkins University (JHU), founded in 1876 as a graduate school
for advanced study. The JHU emphasis resulted in research becoming an
end in itself and a challenge to the primacy of teaching (Atkins 1991, 13-
19). The founding of Johns Hopkins and the appointments of a group of
forceful university leaders resulted in a late-19th-century transformation
of higher education and the academic library.
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In some of the early small colonial institutions, the college president
was also the librarian. Ravelli (1987) studied the critical forces at play in
the libraries of New Jersey’s two institutions of higher education with co-
lonial origins—Princeton University and Rutgers University. He reports
that Princeton University, under the leadership of President McCosh, es-
tablished a full-time professional librarian in 1873 with substantial funds
for library materials and a separate library building. In the university li-
brary, reference service was introduced as one of the more far-reaching in-
novations (Hamlin 1981,22-23). At this juncture, Melvil Dewey stepped
in to establish the first library school at Columbia University with an em-
phasis on practical matters, a legacy that still persists in many of today’s
academic libraries (Atkins 1991, 19).

This emphasis on the user in the library can largely be attributed to the
prevailing economic and technological conditions of the late 19th centu-
ry. From the 1860s to the end of the 19th century, the industrial produc-
tion of the United States grew to a number one ranking in the world, with
inventions such as the typewriter and magnetic tape recording that would
ultimately impact library services. Musmann writes that for the first time
in history, “the technical capacity of a nation and its ability to compete in
the industrial arena became linked to the general education level of the
population” (1993, 5-6). These educational demands of a complex in-
dustrial society became a major force in reorienting the research library
to become a service-providing organization.

Rules and Regulations

Although the progressive view of the world became dominant in the late
19th century, this view did not always result in what might be considered
obvious change for the library. In writing about this period, Shera (1972,
262-64) indicates that librarians have frequently been reluctant to adopt
new mechanical devices and related technological advances. In prefer-
ence to using the typewriter for headings on catalog cards, librarians con-
vinced themselves that neatly lettered headings were almost as good and
would likely not even be noticed by the casual observer. It seems that a
quick adoption of the typewriter would have been an obvious innovation
for libraries in the late 1800s. However, from the innovation perspective,
two factors were working against the adoption of this new device. First,
there was a cultural bias in favor of the skilled practitioner—his or her
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handwriting was just as good as a typewriter. Secondly, in the modern li-
brary of the late 19th century, we were beginning to see the effect of what
innovation scholars refer to as “formalism”, the preference for rules and
procedures and the reluctance to change. These rules provide predictabil-
ity and help guarantee high-quality service, but they also lead to rigidity
and resistance to introducing significant improvements (Hage and Aiken
1970, 21-23). The preference of the librarian hand over the typewriter
represents a fundamental cultural pattern within the library in which es-
tablished rules create obstacles for more innovative approaches. Some 20
years later, the typewriter did become a common appliance in the library,
and librarians wanted applicants who knew how to use the machine (Kro-
eger 1907, 111).

Norms of the Profession
The research of DiMaggio and Powell helps us understand how the norms
and traditions of the research library can act as obstacles to change and
the generation of new ideas. These researchers state, “Once a set of or-
ganizations emerges as a field, a paradox emerges: rational actors make
their organizations increasingly similar as they try to change them” (1983,
147). DiMaggio and Powell define three forces of institutional isomor-
phic change: coercive—resulting from both formal and informal pressures
exerted from external organizations, mimetic—resulting from standard
responses to uncertainty, and normative—associated with professional-
ism. As an example, when the library faces uncertainty such as that intro-
duced by the environment and technological advances, a mimetic force
can cause imitation where the library adopts services or products that
appear to be successful in other similar institutions. This mimetic force
produces libraries that are similar in function and operation, frequently a
good thing, but also reduces opportunities for more creative approaches.
The normative force acts to retain traditional processes, as when it
took decades before librarians were able to accept the photograph as a
legitimate part of the library collection. Here we see the norms of the pro-
fession acting as an “iron cage” and restricting change in the organization.
Librarians had an almost quasi-religious view of the book—“Nothing
marks man off from the brute quite as sharply as does the book. Nothing
establishes his kinship to God as clearly as does the book” (A. L. Crabb,
quoted in Musmann 1993, 16). As in this example, these professional
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norms reduce variation and block new ideas, resulting in resistance to the
more radical innovation.

The Perception of the Innovation
The introduction of the telephone into the library provides a different
perspective on a technological innovation that was adopted quickly. In
the 1877 annual conference of American Libraries, the president ex-
plained the details of how the branches of the Boston Public Library were
connected to the central library by means of the telephone. He indicat-
ed that it “was remarkably simple and of what great use it would be to
libraries having branches in different parts of the city” (President 1877,
22). A few years later, Charles Cutter and John Cotton Dana were on the
forefront in proposing unique uses of the telephone, including access to
materials in another library and as an interlibrary loan device (Musmann
1993, 126-28).

In making decisions about adopting an innovation, the perceptions
of leadership govern the fate of the innovation. Rogers (2003, 219-65)
explains how perceived attributes of an innovation can affect the speed
with which an innovation is adopted by a social system. For the tele-
phone, three perceived attributes contributed to the rapid adoption and
diffusion of this new device in libraries. The relative advantage represent-
ed a perception that the telephone was superior to earlier forms of com-
munication. The perception of complexity, as indicated by the president,
was one in which the telephone was viewed as simple and easy to use.
Compatibility is a perception that the innovation is consistent with ex-
isting values. In this case, the telephone represented a totally new tech-
nology. However, the ease of use and obvious advantages outweighed
concerns that this new device might be incompatible with library culture
and practices.

Organizational Structure

The structure of an organization can impact its ability to innovate. From
the earliest part of the 20th century, libraries have organized themselves
for efficiency and cost-effectiveness, culminating in the two primary
functional branches—public services and technical services (Budd 2012,
104). A few top administrators typically hold decision-making authority
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in this classical library structure. As Hage and Aiken have demonstrated
(1970, 38-39), this centralized, top-down approach tends to reduce orga-
nizational change and preserve the status quo. The bureaucratic approach
structures organizational life by insuring uniformity through the estab-
lishment of a set of rules and regulations that are closely followed (Budd
2012, 105). The two concepts of centralization (top-down decision mak-
ing) and formalism (closely followed rules and regulations), while osten-
sibly focused on providing a high-quality service, tend to create a culture
whose goals are control and efficiency. Together, these factors represent a
major obstacle to the library becoming more innovative. Brenda Dervin
describes the issue quite succinctly: “The difficulty with structures invent-
ed to serve purposes at one point in time is that they live beyond their
function. Soon, systems feel constrained to define their functions in terms
of available structures, forgetting that structures are inventions” (quoted
in Smith 1990, 65).

Incremental Innovations

The traditional environment of the library has been stable and predictable,
an organizational context that is highly bureaucratized and leads largely to
incremental innovations. These incremental innovations emanate primar-
ily from the librarian-client interface and are focused on improving the
quality and reliability of existing services. Melvil Dewey emphasized efh-
ciency and the streamlining of library processes and worked to publicize
many ingenious solutions to library problems. These early incremental
innovations included various mechanical devices such as pencil sharpen-
ers, typewriters, stamp-affixing machines, and a buzzer for communica-
tion in larger buildings (Musmann 1993, 75-76). In fact, early academic
librarians were very good at incremental improvements, as can be seen
from the continued evolution of reference services from person-to-per-
son communication to the use, today, of e-mail and chat technology. Sim-
ilarly, university libraries have experimented with outreach and outpost
arrangements that place librarians in alternate venues, including student
unions, residence halls, and faculty departments, in order to promote in-
formation literacy (Kuchi, Mullen, and Tama-Bartels 2004; Rudin 2008).
Nadler and Tushman, however, stress the importance of what they call
“discontinuous organization change,” urging leaders to learn how to man-
age through periods of both revolutionary and incremental change. In
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fact, continued incremental change in a dynamic environment is “a rec-
ipe for failure” (1990, 94). This perspective argues for a more balanced
approach in which research libraries introduce radical innovations along
with the many incremental innovations that have been part of the library
tradition.

These innovation examples from an earlier era demonstrate the many
obstacles that can prevent the implementation of an innovation. Yet re-
search libraries are pushing ahead on new fronts that have promise to be-
come major new services in the university.

Today—Radical Innovations on the Verge of
Success

Beginning in the early 1980s, the detrimental effects of the risk-averse
library culture became evident in the more negative and ominous tone
appearing in the prophecies and predictions of library futurists. Increas-
ingly, these pundits are forecasting the dramatic reduction in library ser-
vices or the complete disappearance of the library. With potential reduc-
tions in services, the library director will have diminished authority and
responsibilities, perhaps being reduced to the role of a warehouse coor-
dinator or a study hall administrator (Mash 2010, 19). In Thompson’s
tract simply entitled “The End of Libraries,” he uses a Darwinian analogy
suggesting that if libraries do not evolve “they indeed most surely face a
dinosaur-type extinction” (1982, 10S). Writing about librarians in the
age of electronics, Lancaster asserts that “libraries as we know them will
become obsolete” and Susan Crooks writes that there is serious concern
for the survival of libraries (quoted in Mash 2010, 16-17). More recently,
those in the library profession have begun to acknowledge the severity of
the problem. Alire and Evans offer a blunt statement: “If libraries do not
change, they will join the dinosaurs” (2010, 328). University administra-
tors are beginning to echo these persistent negative views by suggesting
that the research library will become primarily a study space, with cof-
fee and special collections (Kolowich 2009). These scholars, librarians,
and administrators raise an existential question as to how the library will
prevent this slide into irrelevance and oblivion. As in the following two
examples, creating totally new service concepts offers an answer to this
question.

9
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Research Data Management Services

Almost 10 years ago, data management was identified as an important
new service for academic libraries (Carlson 2006). Although library di-
rectors appear to support data management as an important service for
the institution, recent research suggests that libraries are having difficulty
defining and getting started with data management services (Tenopir et
al. 2013). In a sample of 100 research libraries, only 15 percent offered
the core service of preparing research data for ingest and preservation,
whereas 52 percent had no plans for such a service (Tenopir et al. 2014).
The most commonly offered data service was one of finding and citing
datasets, similar to the traditional reference service, whereas the least
commonly offered service involved outreach and collaboration with re-
searchers.

Antell and colleagues (2014) conducted a survey addressed to 507
science librarians regarding participation in data management services.
Only 23 percent of 155 respondents felt that they had sufhicient skills to
take on a data management role, citing unfamiliarity with the data life cy-
cle as a major impediment. Regarding the operation of the data reposi-
tory, 53.6 percent of 70 respondents were unsure about which campus
entity operates the data repository, some suggesting that this function
should be under the purview of the university research office. Along with
the many other survey responses, this report presents a disturbing picture
of uncertainty within the professional librarian ranks and a reluctance to
take on this new role of data management.

In a most recent scan of some 35 institutions, most of which are
research libraries, Palumbo and colleagues (2015) report that many of
these institutions provided research data management consulting and al-
lowed self-deposit of data or self-deposit with mediation. Staffing com-
mitments to launch a comprehensive data service were significant, fre-
quently requiring more than two or three staff members. Responsibility
for the protection of confidential data was often placed with the principal
investigator, and funding models for storage and preservation varied.

In many respects, the emerging data service represents a quandary
for library management in launching new, more radical innovations. The
required staff commitment suggests that funds might need to be shifted
from traditional services. For the librarian, training requires a much more
in-depth engagement in the research process and thorough understand-
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ing of the data life cycle, one that can vary significantly across the vari-
ous disciplines. Although there are obvious technical and policy issues
regarding the launching of a data management service, it appears that
library directors have been uncertain about proceeding and have not ar-
ticulated data management as a core service of the library. This lack of
a decision reduces commitment among library members and results in
confusion regarding the priority of the new initiative relative to more tra-
ditional services.

A Geographic Information Systems (GIS) Service
We live in a society of information overload, where new knowledge,
spatial relationships, and important data subtleties are hard to come by.
Geographic Information Systems (GIS) software offers an approach to
revealing these complexities, ones that are almost impossible to represent
in a textual or numeric format. GIS applications and related technology
are advancing rapidly, seemingly limited only by the imagination. Com-
mercial software vendors are collaborating to integrate open-source tools
such as R for spatial analysis. The Environmental Systems Research Insti-
tute (ESRI) has previewed a new application that streamlines the process-
ing of image data from drones. GIS applications are transforming schol-
arship with applications in such diverse areas as exploring Stonehenge
landscapes, studying the political impact of the redistricting of electoral
units, tracking invasive species, and managing watersheds. Most recently,
the World Health Organization used GIS to track the chains of the Ebola
virus transmission from one person to another (Wheeler 2015).
Although sophisticated GIS software has been available for well over
a decade, research libraries have encountered difficulties in framing a ser-
vice that offers value to the university and can be accommodated within
limited staff resources and budget. Strategic questions must address the
relationship of a GIS service to the map print collection and map librar-
ianship. A GIS service would require dedicated staft to master the tech-
nology and to provide training and consultation across the three major
disciplines—humanities, social sciences, and science. Creation of a geo-
spatial center would likely involve collaboration with academic units that
are intensive GIS users, such as geography and public policy. Training and
consultation might best be offered by leveraging the expertise of graduate
students in these academic units. Creating servers for geospatial data and
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software would involve the library or university IT organizations. The or-
ganizational impact on the library could be significant in the use of new
technologies, changes in the liaison relationship, and the alteration of the
organizational structure.

The strategic questions are compelling. GIS applications are emerg-
ing in every discipline, and students require assistance in order to use GIS
software for course projects. Students and faculty are not only searching
for data to drive GIS applications, but are also discovering that spatial
analysis and visualization represents a most effective method for explain-
ing complex relationships. The library can offer traditional support in
terms of research guides and assistance in locating spatial data. Alterna-
tively, the library could create a more comprehensive service, providing
GIS workshops, consultation, and convenient access to commercial and
open-source software.

Conclusion

In the commercial world, the inability of leaders to divorce themselves
from traditions and current products and create totally new business con-
cepts has resulted in the demise of many seemingly invincible corpora-
tions. Research libraries are not likely to disappear from the university
landscape. However, the creation of new services can reinvigorate the li-
brary presence on campus and lead to a reversal in the decline of the past
several years.

To innovate at the concept level requires library leaders and members
to examine all aspects of the potentially new service. Based on budget
constraints and skills, the service might be implemented incrementally.
However, amore holistic definition of a new service enables all stakehold-
ers to understand the more comprehensive service trajectory and debate
the consequences and benefits of the library embarking on a more radical
innovation.

The difficulty in defining totally new services raises the question about
how libraries perceive themselves as an organization. The research library
is unique in the larger grouping of nonprofit organizations. Although print
book collections are no longer doubling every 10 years, libraries are tak-
ing on a growing collection of digital projects in which the clients expect
the data, documents, maps, media, and photographs will be archived, pre-
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served, and curated in perpetuity. For the research library to energetically
engage in exploration, invest in new knowledge and advanced technology,
and adapt to the reality of the 21st-century information society, it seems
that a new business model is required, one in which new services can be
launched with a sense of urgency and an understanding that competition
is part of the 21st-century library world. Understanding the fundamen-
tals of an innovative culture will be important for leadership to take the
library down this path of more uncertainty and risk.
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Thinking Differently
about Research Library
Innovations

THE HISTORICAL LIBRARY INNOVATIONS of the previous chapter
demonstrate the factors that can inhibit or facilitate change in the li-
brary. Change has always been a factor in organizational life, and orga-
nizations change in different ways. However, the rate of change and the
resulting success can vary significantly. Innovation is about change, but
what kind of change is needed, and what are the factors that bring about
change?

Today, organizational leaders are faced with a major challenge in
which the continuation of the status quo may result in external events
forcing fundamental and even disruptive change in their institutions.
Change can disrupt the stability of the organization and can impact so-
cial relationships, personal networks, and the delivery of quality service.
Local pride in the organization can act in resistance to change and a re-
luctance to seek new knowledge. A proposed innovation can introduce
new vocabulary and unfamiliar jargon, resulting in a “communication
differential” and ultimately an obstacle to change (Zaltman, Duncan,
and Holbeck 1984, 86—87). Machiavelli ([1532] 1940, 21) best sum-
marizes the dilemma and the resistance to change: “It must be consid-
ered that there is nothing more difficult to carry out, nor more doubtful
of success, nor more dangerous to handle, than to initiate a new order of
things. For the reformer has enemies in all those who profit by the old
order”
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Library managers and scholars have articulated the necessity to trans-
form the library, although few have been able to articulate a vision of what
this transformation should look like. To reinvent the library, two funda-
mental obstacles will have to be overcome: the uncertainty of all inno-
vation projects and the organizational resistance to change. Uncertainty
manifests itself in concerns regarding the ends or outcomes of a new proj-
ect as well as the means or how the project will be implemented. Resis-
tance to change is always present in social organizations. However, the
traditions and norms of the library profession create additional obstacles
that can act as barriers to innovation.

Organizational Innovation

Innovation can be studied from three different perspectives. Economists
study innovation at the national or cross-national levels, seeking to under-
stand how factors such as R&D funding and entrepreneurship contribute
to innovation and economic growth in a country (Crosby 2000; Wong,
Ho, and Autio 2005). Innovation can also be studied at the individual
level where it is closely associated with creativity and personal charac-
teristics such as motivation and risk taking (Amabile 1996; Hennessey
and Amabile 2010). In the 1970s, scholars began to transfer models and
methods, used earlier for studying individual innovation, to the study of
innovation in organizations.

This text focuses exclusively on organizational innovation in a unique
nonprofit institution—the university research library. Although many of
us have an intuitive understanding of what constitutes an organization, a
definition is always useful as a starting point. Organizations are the major
mechanisms for achieving society’s goals (Hage and Aiken 1970, 5). Rog-
ers (2003, 404) provides a more formal definition: “An organization is a
stable system of individuals who work together to achieve common goals
through a hierarchy of ranks and a division of labor.”

Organizational innovation represents a specific type of change and
occurs in a complex social setting, taking many different forms. Forces in
the external environment such as competition and technological advanc-
es can stimulate innovation in an organization. In contrast to the relatively
stable period of the 20th century, our society today is seemingly more
complex, with challenges emanating from many different environmental
dimensions—social, economic, political, and technological. Why is the
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environment important in innovation studies? Burns and Stalker (1961,
10S) posed the original insight, indicating that a stable environment pro-
duces mechanistic organizations—hierarchical and relatively inflexible.
However, a changing and unstable environment will produce an organic
structure—flattened and flexible, with many different job types. The ra-
tionale for this effect is that leaders in the unstable environment must find
ways to cope with the more dynamic environment, resulting in the devel-
opment of new organizational knowledge and relying less on established
rules and processes.

The structure of the organization—size, number of units, hierarchy,
and the focus on rules and process—can affect the innovativeness of the
organization. Although there are obvious factors such as the strategy of
the organization that affect innovation, researchers have also uncovered
more subtle influences, such as the effects of an urban or suburban en-
vironment (Damanpour and Schneider 2006; Kimberly and Evanisko
1981). Studies have shown how the embedded culture of the organiza-
tion acts to resist change and preserve the status quo. And, of course,
there are the leaders of the organization who establish their imprint on
the organization by preserving the culture or, alternatively, by launching
out in new directions that result in major change.

What do innovations look like in the nonprofit organization and the
research library? There are the more modest incremental innovations that
provide enhancements to existing services. These innovations are more
routine and typically do not require changes in the structure, processes,
or policies of the organization. Examples of incremental innovations in
the research library include delivery of bibliographic instruction using
online tutorials or the introduction of a device for students to check out
books. These innovations require minimal change in organizational struc-
ture, practices, and related processes. And then there are the innovations
that result in major changes to the organization and what scholars call
the radical innovation, one that is always to some extent disruptive of the
status quo.* Radical innovations involve new knowledge that is used to
create totally new products and services or to make fundamental changes
in an existing product or service.

4Although somewhat pejorative, the term radical is used in the research literature to
designate an innovation that requires new knowledge and is typically accompanied by
major changes in the organization.
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The Library and the University

The specific organization to be examined in this study is a unique institu-
tional nonprofit—the university research library. A fundamental premise
in the text presented here is that a more innovative library is better able to
adapt and contribute to scholarship and the advancement of knowledge
in the research university. Why study innovation in research libraries?
This question cannot be answered without first considering research and
the university. Up to S0 percent of all US economic growth over the past
50 years is thought to be the result of investments in research and de-
velopment (Sonka and Chicoine 2004 ). Universities in the United States
are considered by many to be preeminent because they produce a very
high proportion of this research and the associated fundamental knowl-
edge (Cole 2009, S). At a time of increased scrutiny of higher education,
a recent report on the path forward (CGS and ETS 2010, 2) illustrates
how the US graduate education system benefits the United States and
the world. US graduate schools have had far-reaching accomplishments
in the sciences, business, government, education, and the arts, positively
affecting millions of people. From 1997 to 2009, over half of the Nobel
Prize winners in chemistry, physics, medicine, and economics had re-
ceived their graduate degrees in the United States. At an increasing pace,
American universities awarded 52,760 doctorates in 2013, up 3.5 percent
from 2012 and 8 percent over 2011 (Lederman 2014). The report on the
path forward illustrates the value of graduate education to both the US
economy and our quality of life. Of the approximately 600 universities
that offer advanced degrees, only about 125 contribute significantly to the
growth of knowledge (Cole 2009, 6). It is the research libraries that are
associated with these primary research institutions that are the subject of
the analysis in this text.

The research library inherits many of the challenges faced by the re-
search university. James Duderstadt (2000, 3), a former president of the
University of Michigan, writes eloquently of these challenges indicating
that “obsolescence lies in store for those who cannot, in some manner,
adapt to our new reality.” Some 30 years ago, Patricia Battin character-
ized the situation facing the library and the university. Communication
technologies have eroded the traditional bonds between librarians and
scholars. The university, as one of the most conservative institutions in
our society, finds it difficult to view the future in terms of a vastly different
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organizational structure (Battin 1984). Bass (1985, 160) illustrates the
magnitude of this challenge in the university: “Changes are particularly
difficult to effect in the public university, embedded as it is in a state of
bureaucracy, often further enmeshed in union rules and contracts, as well
as departmental and faculty norms and traditions.”

The Research Library

In perhaps the simpler environment of the late 19th and early 20th cen-
turies, library visionaries such as Charles Cutter and John Cotton Dana
projected an optimistic view of the library, suggesting radical innovations
such as collecting non-book materials and the installation of book lifts
and “various little railroads” to retrieve books (Musmann 1993, 197-99).
These early practitioners envisioned growth and opportunities for the li-
brary. However, in today’s more dynamic environment, conflicting per-
ceptions have emerged.

Research libraries exist within and derive their mission from the uni-
versity and must strive to continually evolve with their institutions. This
evolution is made more difficult in the multiple subcultures of the uni-
versity—provosts, administrators, faculty, students, and librarians. These
groups hold different perspectives and may, at times, be at odds with each
other. Success for these various stakeholders can take on quite different
criteria and lead to confusing priorities for the library. Munn (1968) of-
fers an interesting historical perspective, indicating that most universities
allocate a relatively small, but remarkably consistent, percent of operating
budget to the library. In Munn’s day, the allocation was around 4 or 5%.
In today’s library, this percentage is even smaller and no longer consis-
tent, averaging less than 2% for many research libraries and continuing in
a downward trend. Whether this allocation is 10, 5, or 1 percent, it should
be based on the impact and value of library services to the university.

The perspective of provosts in guiding the mission of the library is
important. However, recent research suggests that these senior adminis-
trators have quite varied opinions of what constitutes success and how to
judge library impact. Robertson’s review (2015) cites various studies indi-
cating that provosts and senior administrators were generally supportive
of the library but also had a limited understanding of the library’s role in
the university. Robertson reports that provosts did not see any evidence
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of “an existential challenge” to the university library. However, there was
ambivalence in the understanding of library skills and the emergence of
new roles. Daniel Greenstein (Kolowich 2009), vice provost for academic
planning and programs in the University of California system, reflected
this ambivalence in offering a somewhat negative view of the possibili-
ties for the library: “The university library of the future will be sparsely
staffed, highly decentralized, and have a physical plant consisting of little
more than special collections and study areas.” His perspective suggests
that the research library may be in a downward spiral that will culminate
in irrelevance for the university.

For most of modern library history, librarians, researchers, and scholars
have articulated the need for change (Alire and Evans 2010; Budd 2001,
328; Conner 2014, 51-57; Martell 2000; Neal 2006; Shera 1966, 95; Smith
1990, 57; Stoflle, Renaud, and Veldof 1996; Stoffle et al. 2003; Taylor 1973,
452; White 1990). These authors have discussed library culture, predicted
the future, advocated for more R&D, and posed questions that we need to
ask ourselves. They have speculated about the importance of bibliograph-
ic control and the role of the information intermediary and suggested that
perhaps the library is no longer in the book business. In advocating for a
transformation, Stoffle and colleagues (2003, 363) have posited that the
“choice is to change and thrive or live in the past and fail.” So it is not useful
to again state that the research library and librarians must change. There
is, however, overwhelming evidence that the rate of change in the external
environment, particularly in the advance of technology, is impacting more
on the research library than ever before. In this turbulent environment, the
research library with a broad knowledge base and an innovative culture will
be much better able to contend with rapid and unexpected change.

Traditionally, change and improvement in the library has progressed
incrementally—a sequential and, frequently, a painstakingly slow pro-
cess. From recent interviews with library leaders and scholars within the
profession, there is an ongoing dialog about the need to transform the
academic library (Alire and Evans 2010, 329-52; Jantz 2012). One of the
issues mentioned most frequently by library leaders is the need to address
change—not incremental change but “rather dramatic or radical change”
(Alire and Evans 2010, 330). In proposing an R&D agenda for academic
libraries, James Neal (2006, 3) states, “there will need to be a heightened
attention to innovation.”
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Radical Innovations—Thinking Differently

Introducing more radical innovations will become an important strategy
of the research library in order to meet the needs of the 21st-century in-
formation society. Risk, uncertainty, faculty norms, miscommunication,
university policies, and the creation of new roles in the library remain as
persistent obstacles. The opportunity, however, for more innovative ini-
tiatives has never been greater. Radical innovations will require library
leaders to think quite differently about new services, going beyond con-
tinuous improvement to embrace entirely new service concepts.

The process begins with dramatically different concepts that provide
new capabilities to faculty and students while also improving efficiency
and management practices for the library. Research data management,
centers for GIS and digital humanities, and scholarly library publishing
all represent opportunities for the creation of new service concepts. Al-
though these new services might be constructed incrementally, inno-
vation must be more at the concept level, demonstrating total value to
stakeholders and supporting the strategic transformation of the library.
This approach is illustrated in table 2.1, contrasting the continuous im-
provement of traditional reference service with a new service concept—

scholarly library publishing.

TABLE 2.1
The Service Concept and Radical Innovation
Continuous Incremental Radical Innovation (a
Improvement New Service)
The Service Concept Reference Service Scholarly Library
Publishing
Service Components o E-mail reference e E-journals
¢ Chat reference o E-textbooks
® Reference outposts * ETDs
o Etc. o Etc.

Although research libraries have created various publishing services,
this example demonstrates how one might think more holistically about
new services that integrate multiple components using commonly avail-
able platforms. Strategic thinking takes into account the benefit for dif-
ferent market segments (students, faculty, university administration) that
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can be served by library publishing while also reducing overall manage-
ment overhead and development costs for the library and the university.

A Service Concept—Scholarly Library Publishing
Publishing in its various forms seems to be a natural extension of the tra-
ditional library book and journal information services. In an ARL study,
Karla Hahn (2007) reported that 44 percent of 80 responding libraries
indicated that they were delivering some type of publishing service. In
the study of ARL libraries reported here, library leaders were asked if they
had made a decision to publish e-journals and to indicate if the service
had been fully implemented.* Of the 50 responding libraries in 2012, 24
percent indicated that they had fully implemented a journal publishing
service. From these survey results, library publishing appears to be mak-
ing significant inroads as a new service within the university. In order to
continue this publishing momentum, the Library Publishing Coalition
(LPC) was established in 2012 to advocate for the creation of library pub-
lishing services and articulate value for faculty, students, staff, and univer-
sity stakeholders (LPC 2013). The LPC proposes that libraries build on
core values and skills to provide the creation, dissemination, and curation
of scholarly works in all digital formats. This advocacy serves an import-
ant role for the academic library community in stimulating thinking about
the dissemination of knowledge and providing a forum for discussion.

To illustrate a more encompassing service concept, we speculate
here on what library publishing might entail. In this approach, a variety
of publishing services are brought together in a single unit to offer new
capabilities for university clients while also taking advantage of a larger
ecosystem of open-source platforms that improve management efficiency
and control.

«  Open-access journals. Publishing open-access journals is built on
the premise that scholars will benefit from a new publishing ven-
ue that is committed to open access while also reducing costs for
scholarly publishing. This service also supports the university
open-access initiative and removes many of the price and permis-
sion barriers that exist today in the journal-publishing domain.
Increasingly, in addition to faculty, undergraduates and graduates

5See questions 37 and 38 on the innovation survey (Jantz 2013).



Thinking Differently about Research Library Innovations 23

can benefit from having an outlet for their publications. Perhaps
the most popular publishing platform is Open Journal Systems
(OJS) from the Public Knowledge Project, with over 8,200 jour-
nals that have published at least 10 articles in a single year (PKP
2015). Of the 115 libraries surveyed for the 2016 version of the
Library Publishing Directory (Lippincott, 2015), 43% use the
OJS platform for journal publishing.

«  Self-archiving. Self-archiving, an emerging faculty service, pro-
vides for the deposit of preprints and published articles, there-
by increasing access and citations. To implement an open-access
policy and the associated faculty deposit service, Mullen and
Otto (2015) report that there is little in the research literature
that details the practical aspects of the scholarly communication
organization that a research library will need. These librarians
have aptly characterized the challenge and the specific tasks that
must be undertaken by the library, including the development of
a trusted repository infrastructure, a web portal for deposit and
access, communication with every faculty member in the uni-
versity, and working with academic departments to establish a
self-deposit process that meets scholars’ needs. DSpace, Fedora,
and EPrints are open-source platforms that have been used to
provide the self-deposit service.®

o Open e-textbooks. These textbooks are typically authored by fac-
ulty and are motivated by the desire to lower textbook costs for
students. The library challenge is to provide the quality and avail-
ability for open e-textbooks that is found in the traditional mono-

graph-publishing model.

o Electronic theses and dissertations. Many universities are openly
publishing dissertations and also scanning historic dissertations
for publication. This service supports scholarly communication
and the international commitment to open ETDs, while also pro-
viding efficiencies to graduate school administration. OpenETD
is an open-source, web-based software application for managing

8 For information on DSpace and Fedora, see http://www.duraspace.org. For information
on EPrints, see http://www.eprints.org.
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the submission, approval, and distribution of electronic theses
and dissertations.”

«  University press publications. An increasing number of university
presses are now located organizationally in university libraries
(Bonn and Furlough 2015, 6). Significant possibilities exist for
collaboration with the university press to produce and manage
both open-access and revenue-generating publications (Lewis
2013). In 2013, the AAUP launched a study to provide informa-
tion that would help university press directors and ARL library
directors better understand relationships and the potential for
collaboration. In survey responses, 62 percent of all respondents
(77 percent of library respondents and 34 percent of press re-
spondents) agreed that publishing should be part of the library’s
mission (AAUP 2013).

o« Related publishing services include print-on-demand, copyright
consultation, marketing (external relations), and collaboration
with university administration and university presses.

Holbrook (2015, 52-53) indicates that library publishers are facing
a crisis of legitimation and will need to engage their potential users as
co-designers. In this effort, strategic questions regarding these new ser-
vice concepts will need to be addressed, debated, and resolved within the
library leadership team. How is this more encompassing concept to be
marketed within the university? Is this more holistic publishing concept
sustainable or one that merely satisfies a temporary niche in the scholarly
world? How is the new service to be situated within the library? From
an organizational structure perspective, the more comprehensive service
concept would likely require the creation of a new unit in the library with
budget control and a certain amount of autonomy to make decisions
about future directions. New skills in areas such as marketing and busi-
ness management will be required. Finally, and perhaps most importantly,
these new concepts enable both administrators and faculty to view the
library from a different perspective, one of a suite of comprehensive ser-
vices rather than a place for study and storage of books and journals.

7 For information on OpenETD, see https://rucore.libraries.rutgers.edu/open/projects/
openetd.
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Conclusion

There are many forces in the external environment that can stimulate a
more innovative culture, while a conservative institution, professional
norms, and library organizational structures represent persistent imped-
iments to significant change. The academic community has a long way to
go before deeply embedded values of both academics and librarians can
be changed to enable new means of scholarly communication. Frequent-
ly, these opposing forces appear to be in equilibrium, representing a bleak
picture for those who are trying to bring about a transformation.

Innovation can become part of the library culture resulting from a
“conscious, purposeful search for innovation opportunities” (Drucker
1991, 9). Once these innovation opportunities are uncovered and new
service concepts are identified, the library can turn its attention to making
them a reality. Whether it is library publishing, research data services, a
GIS service center, or totally new service concepts, the question remains:
can library leaders and members think more radically and holistically in
order to bring these innovations to fruition? The following chapters will
address how, in Machiavelli's words, the library can go about initiating
this new order of things.
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The Spread of the
Innovation throughout
the Organization

ACCORDING TO ROGERS (2003, 5), diffusion “is the process in which
an innovation is communicated through certain channels over time
among the members of a social system.” The social system in this study
is the research library and the university, consisting of many interrelat-
ed units and organizational members who are engaged in accomplishing
common goals. The diffusion of a specific innovation may take several
months, extend for many years, or appear to be suspended in time. Com-
plex innovations may be implemented piecemeal, thereby reducing risk
and creating a more manageable implementation. There are many intrigu-
ing questions regarding the obstacles to the diffusion process and the rate
of diffusion throughout society. Contrary to popular opinion, technical
superiority does not always govern the rate of diffusion as seen in the fol-
lowing examples.

Rogers (2003, 9-10) relates an account of the non-diffusion of the
Dvorak keyboard for typewriters, even though this keyboard layout ap-
peared to be technically superior to the dominant QWERTY keyboard.
The Dvorak keyboard reduces the amount of work for each finger and
minimizes hand motion, enabling increased typing rates and reducing fin-
ger strain. The QWERTY keyboard was optimized to avoid the jamming
of typewriter keys. However, the vested interests of manufacturers, sales
outlets, and even typing teachers resulted in the QWERTY keyboard
becoming the de facto standard. With obsolescence of the typewriter
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and much technological evolution, we might yet see the diffusion of the
Dvorak keyboard and many other arrangements made possible by today’s
modern operating systems and virtual keyboards.

In the late 19th century, the anti-vibration properties of the pneu-
matic or air tire for bicycles were not sufficiently attractive for users
to adopt it over the solid rubber tire. Skeptics thought that the air tire
would prove slippery on muddy roads and bikers would have difficulty
keeping the tires inflated. But bike racers soon realized that the air tire
provided significant speed advantages, resulting in the rapid diffusion
throughout the racing community and the general public (Bijker 1997,
80-85).

The Dvorak keyboard represents a case of non-diffusion, whereas the
air tire demonstrates how a small, narrowly focused group can dramat-
ically influence the rate of diffusion. From these examples, one can see
that what at first might appear to be a desirable innovation can encounter
many obstacles to full implementation and diffusion throughout a social
system.

The Innovation Diffusion Process

In spite of the many factors affecting an innovation, scholars have been
able to identify the primary stages of a successful diffusion (Rogers 2003,
420-32; Duncan 1976, 168-70). For each of the three major diffusion
stages (figure 3.1), there are multiple sub-stages.

FIGURE 3.1
Stages in Rogers’s Diffusion of Innovation Model (Rogers 2003, 421)
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A first step in the initiation stage is organizational awareness of the
possibility for an innovation. Leaders might pursue an innovation as a
new opportunity or to address an existing problem or performance gap. If
leaders have a positive attitude toward change, then initiation of an inno-
vation becomes possible and progresses to the second sub-stage of initia-
tion—attitude formation. This is a critical stage involving the leader, the
leadership team, and the strategy of the organization. To move ahead with
a decision, the leadership team forms a positive view of the innovation
potential, considering issues such as the complexity of the innovation,
compatibility with organizational culture and existing services, and po-
tential benefits to the client and the institution.

The subsequent adoption stage focuses on the organizational deci-
sion to adopt the innovation and proceed to implementation. Decisions
might be made by consensus or, in a more centralized organization, by a
relatively few individuals with authority or special expertise. In the adop-
tion stage, there is much information gathering and communication with-
in the leadership team in order to decide to proceed. The decision process
will be partially constrained by contextual factors such as the size of the
organization, organizational structure, culture, and funding sources.

The implementation stage typically has two sub-stages. In the ini-
tial implementation, the innovation is put on a trial basis and evaluated
to determine if it is practical for a long-term commitment. The second
sub-stage of implementation involves a formal commitment in which the
organization establishes appropriate processes and policies and possibly
makes structural changes to support the innovation. Full implementation
results when a majority of the potential clients have successfully used the
innovation. Although figure 3.1 illustrates an orderly and sequential pro-
cess, in reality there is much feedback, communication, and organization-
al churn before an innovation is successfully realized. A successful out-
come in each of the stages shown in figure 3.1 requires leadership support,
considerable flexibility, and persistence in the face of many obstacles.

Innovation Enablers and Ideas

Innovation enablers (figure 3.1) can jump-start the diffusion process and
include new knowledge, technological advancements, and competitive
threats. Events in the external environment such as new legislation from
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the state government or a revision of the institution’s funding model can
precipitate changes in the strategy and structure of the library. Ideas, how-
ever, are the antecedents of innovation and the most important enablers.

Ideas originate with individuals and are the starting point for a suc-
cessful innovation. Darwin’s experience on the Beagle is instructive. John-
son (2010, 3-7) describes the situation in 1836 on the desolate Keeling
Islands in the Indian Ocean. As Darwin wades out into the surf along a
live coral reef, he is on “the edge of an idea” and explores a hunch about
the paucity of life on land while the reef teems with sea life. We see here
a new idea taking shape in the convergence of personal characteristics—
curiosity, observation, and motivation. From Darwin’s hunch, the theory
of evolution ultimately materialized, a concept that has still not thorough-
ly diffused throughout society.

Ideas are fragile and the path of an idea through the organization is
laden with obstacles—a traditional culture, professional norms, local
power structures, insufficient resources, inadequate skills, risk, and fear
of failure. In the diffusion process, ideas can become disembodied, sub-
ject to various external forces, and lost amidst the overriding purpose to
serve users. To capture important ideas, the orientation toward innova-
tion must come from the highest levels of management by stimulating an
atmosphere of freedom for organizational members to express and test
new ideas (Alencar 2012; Amabile 1996; Ekvall 1991).

Classification of Innovations

Innovations proceeding through the diffusion process can be classified
according to several different criteria including the type of consumer (end
user, administrator, or manager), the magnitude of change, and the per-
ceptions of the innovation itself.

Administrative and Technical Innovations

In a study of public libraries, Damanpour and Childers (1985) emphasize
the importance of distinguishing between types of innovations, noting
that different effects arise from both organizational factors and the stages
of innovation. The most fundamental innovation typology distinguishes
between administrative or management innovations and technical inno-
vations. The management innovation focuses on the work and internal



The Spread of the Innovation throughout the Organization

processes of the organization and relates to how and what managers do
(Damanpour 2014; Hamel 2006). Damanpour and Aravind (2011) sum-
marize this evolving vocabulary noting that administrative or managerial
innovations involve new organizational structures, management practic-
es, and processes that improve efliciency whereas technical or service in-
novations involve new capabilities that are delivered to the end user.

Administrative and technical innovations differ in both characteris-
tics and the process of implementation. Typically, it is management with-
in the administrative core of the organization that is responsible for the
introduction of administrative innovations. For example, the HR director
might launch an administrative innovation to improve the employee per-
formance review process. These innovations may impact every member
of the organization, resulting in a considerable time lapse before the inno-
vation is diffused throughout the organization.

Service innovations are frequently intangible, lacking any physical
components, and require integration and close cooperation with the cli-
ent or end user (Hipp and Grupp 2005).* For a university library, tech-
nical innovations delivered to the end user usually involve both process
and technical components. Although the technical aspects are frequently
related to software applications, some innovations include physical devic-
es such as the “self check-out” service that enables students to avoid long
lines during peak periods at the circulation desk. This service includes the
check-out device and the updated processes for training library staff and
providing instructions to students. Almost all library service innovations
require close cooperation with the end user, and the associated integra-
tion involves simultaneous production and consumption as can be seen
in the standard reference desk interaction.

Incremental and Radical Innovations
A most important characteristic deals with the extent of organizational
change resulting from an innovation. The magnitude of organizational

8n this text, to maintain consistency with the bulk of innovation literature, we will
continue to designate library service innovations that are delivered to the end user as
technical innovations. The important distinction in this text is that technical innovations
are delivered to the end user while management innovations relate to the work of the
organization and administrative processes.
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change and impact varies along a continuum from minor (incremental)
to major (radical). According to Zaltman, Duncan, and Holbeck (1984,
24), a radical innovation is always “to some extent disruptive of the sta-
tus quo” and involves changes in the organization’s subsystems, values,
incentives, and power structures. Radical innovations involve new knowl-
edge that is used to introduce totally new services or to make fundamen-
tal changes in an existing service whereas an incremental innovation is
based on existing knowledge to create improvements in a current product
or service. Radical innovations represent a clear departure from existing
practice whereas incremental innovations are more routine and support
current processes and policies (Herrmann, Tomczak, and Befurt 2006).

Innovation Attributes

Another way to classify innovations is by their perceived attributes. Ac-
cording to Rogers (2003, 15), an innovation has five perceived attributes
that explain different rates of adoption: (a) relative advantage—the degree
to which an innovation is perceived as better than the idea it replaces, (b)
compatibility—the degree to which an innovation is perceived as being
consistent with the organization’s values and culture, (c) complexity—the
degree to which an innovation is perceived as difficult to understand and
use, (d) trialability—the degree to which an innovation lends itself to ex-
perimenting and prototyping, and (e) observability—the degree to which
the results of an innovation are visible to others. In a meta-analysis that
examined perceived attributes, Tornatsky and Klein (1982) found that rel-
ative advantage and compatibility were positively associated with innova-
tion whereas complexity was negatively related to innovation. These find-
ings are quite intuitive in that a relative advantage and compatibility with
the organization are perceptions that will likely cause a leader to proceed
with an innovation. However, a more complex innovation may be costly
and incur considerable risk with the possibility of failure.

To bring clarity to these different dimensions, the five perceived attri-
butes of an innovation are related to examples of radical and incremental
innovations in both the technical and administrative domains of the li-
brary. Four research library innovations are highlighted in table 3.1 and
include the following: (a) membership in a new professional group—for
example, a library interested in publishing might join the Library Pub-
lishing Coalition; (b) library outposts to enhance reference service; (c)
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creation of an R&D unit to do more exploratory work; and (d) the de-
velopment of an institutional repository (IR). The varying perceptions of
each innovation demonstrate the challenge in making adoption decisions
and proceeding with implementation.

As can be seen in table 3.1, the incremental innovations are compat-
ible with library culture and have low complexity, resulting in a straight-
forward and low-risk implementation. Making decisions to proceed with
radical innovations will be the most difficult. For example, creating an
R&D unit not only raises questions about the benefits to the organization
but also changes the organizational structure of the library and alters how
funding is allocated. Further, as illustrated in table 3.1, there is no effec-
tive way to trial the new R&D unit and observe its efficacy.

TABLE 3.1
Innovation Characteristics and Perceived Attributes
Administrative Technical or Service
Incremental Membership in a new group Library outposts for reference
e Low relative advantage service
® High compatibility * Low relative advantage
* Low complexity ¢ High compatibility
* Low observability e Low complexity
e Low trialability e Medium observability
e Low trialability
Radical Creation of an R&D unit An institutional repository
¢ High relative advantage ¢ High relative advantage
e Low compatibility e Low compatibility
e Moderate complexity e High complexity
* Low observability e Medium observability
o Low trialability e High trialability

Organizational Typology

The innovation process differs significantly across three general sectors:
manufacturing, services, and nonprofits. Western, democratic societies
are especially proud of their creative culture and the ability to innovate,
resulting in a unique environment that generates innovations in unprec-
edented numbers. However, most of these innovations emerge from
for-profit firms, either in those organizations with large R&D investments
or from smaller, flexible, and entrepreneurial start-up companies. By and
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large, this innovative culture is driven by the profit motive and the de-
sire to establish a competitive edge. For nonprofits such as the research
library, the primary goal is to advance the public good. Kaplan (2003, 1)
cites another compelling reason for the importance of nonprofit innova-
tion. Innovations in the for-profit sector will generally favor commercial
interests and the profit motive whereas the nonprofit innovation is likely
to be motivated by altruism and concern for the community to be served.
If the ability to innovate remains solely in the commercial sector, society
will likely never benefit from these more ethically oriented nonprofit in-
novations.

A rich and varied tradition of innovation studies clearly reveals that
the for-profit and nonprofit sectors differ in terms of knowledge base,
the actors involved, the relevant institutions, and the innovation process
(Malerba 2005, 381). The various sectors or types of organizations are il-
lustrated in figure 3.2. The manufacturing organization produces physical
products in which the innovation can be prototyped, viewed, and tested.
The service sector includes the most concentrated, knowledge-intensive,
and information-intensive services in the modern industrial economy

FIGURE 3.2
Organizational Typology
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(Miles 2005, 436). There is obviously huge diversity in the service model,
ranging from personal services (e.g., hairdressing) to very large firms in
areas such as telecommunications, banking, and real estate. The class of
nonprofit organizations is quite diverse, including government agencies,
community charitable organizations, nonprofit hospitals, and the insti-
tutional nonprofit. The characteristics of the organizations in figure 3.2
drive them to innovate in different ways. As indicated in figure 3.2, the
university research library is a member of the class of institutional non-
profits—organizations that have well-established professional norms and
long-standing traditions.

The Nonprofit Innovation Process

The great body of innovation literature focuses on the for-profit firm,
seeking ways for these organizations to improve profits and gain a com-
petitive edge. More recently, innovation scholars (Damanpour, Walker,
and Avellaneda 2009; Jaskyte 2011; Walker 2008) have recognized the
importance of innovation in nonprofits and how these unique entities
advance the public good and contribute to societal goals. The nonprofit
service organization must innovate in order to thrive in a rapidly changing
world.

The research focus in this text is on those nonprofit organizations
that have an institutional and professional framework. The institutional
framework is one that is more formal and binding with regulations and
well-established traditions. This class of nonprofits includes education
(universities, colleges, university libraries, and high schools), teaching
hospitals, and certain social services organizations.

Although considerable research has been emerging regarding how
the nonprofit innovates, this area of innovation is relatively understudied.
Two classic in-depth studies of nonprofits have been published in mono-
graph form. Daft and Becker’s (1978) empirical study of innovation in
high schools is one of the first that has concentrated on the institutional
nonprofit. Among the noteworthy findings was how the leaders’ positive
attitude toward innovation and decentralized decision making can posi-
tively impact innovation. Paul Light (1998) conducted a case study of 26
public organizations including community help groups and government
agencies. His model focused on leadership, organizational structure, the

37



38

CHAPTER 3

environment, and internal management systems. In one finding, Light
reports that looser and less bureaucratic management structures provide
an organization with the space to innovate (1998, 96). Beyond these in-
depth studies, some considerable scholarship has reported on service
innovation processes and the factors that affect innovativeness and per-
formance in public service organizations including libraries (Damanpour
and Childers 1985; Damanpour and Evan 1984; Damanpour, Walker,
and Avellaneda 2009; Deiss 2004; Fowler 1998; Oguz 2015; Reynolds
and Whitlach 1985; Salge and Vera 2009; Walker 2008). The study by
Damanpour and Childers (1985) of public libraries was one of the first
to examine this type of institution, finding that library size is positively
related to innovation. Although several of these cited authors have stud-
ied libraries and academic institutions in various contexts, the research
literature on innovation in institutional nonprofits still remains relatively
sparse in comparison to the for-profit sector.

Barras’s (1986) model of the reverse product cycle (RPC) was one of
first attempts to describe how the nonprofit innovates. In this model, the
product cycle acts in the opposite direction from that of manufacturing
organizations (Abernathy and Utterback 1978). Thus, innovation begins
with incremental, efficiency-oriented innovations, proceeds to quality
innovations, and in the third stage culminates in wholly new, radical in-
novations.

Barras argues that the RPC is enabled by information and commu-
nication technologies that are developed elsewhere and then adopted by
service organizations. For example, service firms may transfer an infor-
mation technology product from a manufacturing firm and initially use
this technology to improve the efficiency of their back-office processes.
Knowledge gained from these incremental innovations might then be
used to improve the quality of services offered to clients. As a final stage
in the reverse product cycle, the same technology might be incorporated
in a more radical and totally new service offering. One can see this pro-
gression in research libraries in the initial computerization of administra-
tive records to a more radical use of information and database technology
with the introduction of online catalogs and, much later, the institutional
repository.

In addition to developing the model of the reverse product cycle,
Barras noted other differences in service organizations, including in-
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tangible products, minimal formal R&D, and the close linking of prod-
uct and process innovations. In the service innovation, the human
factor is more prominent where both organizational and non-techno-
logical knowledge become important (Hipp and Grupp 2005). These
innovations are characterized by close contact with customers where
delivery involves simultaneous production and consumption of the
service. As a result, researchers have had difficulty in measuring the
output and productivity of service firms and detecting any improve-
ment (Gallouj and Weinstein 1997, Gallouj and Savona 2009). One
can see this challenge in library reference service where the objective is
to help increase the knowledge possessed by the student—an objective
not easily measured.

One might conclude that effective leadership in a nonprofit such as
the research library is even more difficult than in the for-profit sector.
Managers in for-profit firms have the benefit of well-defined performance
indicators such as profitability or return-on-investment (ROI) to help
guide the enterprise and the decision making process. In the for-profit
sector, the firm is accountable to both stockholders and customers (Ka-
plan 2003, 7). If the product doesn’t work or the business is not profit-
able, complaints will be rapidly forthcoming. For a research library, there
are no such credible indicators that can provide timely feedback on how
the organization is performing. Other than internal measures of efficien-
cy and output (e.g, circulation, gate counts, or file downloads), librar-
ies rarely track and publish value metrics that would be of interest to the
parent institution, state governments, and the general public. As a result,
the library must frequently rely on user surveys or anecdotal evidence to
determine the effectiveness of a new service.

Ethical norms also distinguish the differences between the nonprof-
it and for-profit sectors. These norms comprise expectations and con-
straints that are held within the profession and provide guidelines for
decision making (Rubin 1990, 213). For example, libraries emphasize
the importance of delivering quality service to all users (ALA [1939]
2008). Ethical norms can create dilemmas when making the right deci-
sions on behalf of the library user. Of special note are technology-based
innovations that raise questions regarding the value of the innovation—
value for whom and how much value accrues from the innovation (Budd
2008, 129-33).
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Conclusion

Coproduction captures the essence of almost all library innovations where
participation of the client—student, staff, and faculty—is involved, thus
increasing the importance of marketing and clarifying benefits to the end
user. As Barras suggests, we might expect a radical innovation to build
on a long series of incremental innovations, enabling the library to devel-
op new knowledge and competencies and reduce the risk of a major new
technology. The complexity of the innovation and compatibility with the
existing library culture will continue to be major obstacles to more radi-
cal innovations in the research library. The parent institution can inhibit
or promote innovation; the bureaucracy and obsession with process and
rules can restrict the generation of new ideas; and the norms and tradi-
tions of the library profession can raise barriers to innovation. In addition,
the library leader does not have the benefit of more quantitative indica-
tors to guide the decision process. Given these perspectives, what would
motivate research library leaders to undertake the implementation of a
radical innovation, possibly incurring considerable risk? In the following
chapters, the theory and empirical results from a study of 50 ARL librar-
ies provide significant insight into this dilemma.
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The Research Model
and Innovation in the
Research Library

WHAT WE KNOW ABOUT organizations resides in multiple disci-
plines—organizational behavior, leadership studies, organizational per-
formance, the management of innovation, and the broader area of innova-
tion studies. The resulting theories from these disciplines have been used
here to create a research model that encompasses much of the context of
the research library and provides a conceptual structure that can be used
to accept or reject hypotheses about a specific phenomenon. The mod-
el described herein rests on the assumption that organizations, and spe-
cifically research libraries, with similar technologies and environmental
challenges will behave in similar ways. The approach to uncovering these
behavioral patterns is based on theory and the accumulation of data that
describes various aspects of the research library. To capture this larger
context of the library, data was obtained from both publicly available re-
sources and the perceptions of the library leadership teams. If the model
and supporting theory are sound and the data reliable, we should come
away with a better understanding of how the research library innovates.
In the preliminary analysis, we examined and speculated on the con-
tribution to innovation of many different factors in the research library
environment, resulting in many interesting and unanswered questions.
What are the effects of organizational structure on innovation? Does the
ratio of support staff to professional staft affect innovation? How does a
declining budget over many years affect innovativeness? What are the ef-
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fects of a large, dynamic metropolitan environment as compared to the
more sedate suburban and rural environments? How do the educational
backgrounds of the leadership team impact innovation? How is explor-
atory work funded?

Following on this preliminary analysis, the research model was for-
mulated to take into account the impact of a dynamic external environ-
ment and organizational complexity on the innovativeness of the library.
Innovativeness in research libraries was hypothesized to be the conse-
quence of five major factors: the actions of the leadership team, the exter-
nal environment, the organizational structure, the flexibility of the orga-
nization, and the size of the library. In addition to these major factors, the
demographics of the leadership team and other possible enablers were
included in this study because of support in the established literature or
because these variables might have causal effects within the unique envi-
ronment of the research library. The model and hypotheses for exploring
the effects of these factors on the innovativeness of the research library
are shown in figure 4.1.

In this model, the leadership team, organizational structure, and the
external environment are shown to have a directimpact on the innovative-
ness of the research library. In addition, the leadership team acts through

FIGURE 4.1
The Research Model for Innovativeness in Research Libraries
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afactor, here called organizational flexibility, to also affect innovativeness.
The demographics of the leadership team—age, tenure, education—and
related enablers were also examined as having a possible effect on the abil-
ity to innovate. As we discuss the related hypotheses, each factor will be
defined in more detail, leading to the regression model and the empirical
results for the 50 ARL libraries in the study sample.

Hypotheses Relating to the Innovativeness of
the Research Library

The Leadership Team

A primary thesis of this study is that the senior leadership of the research
library—the top management team (TMT)® — has a major impact on in-
novation. Few researchers will disagree that the leadership team in an or-
ganization can have a profound effect on innovation and performance. As
Tushman and colleagues (2002) have indicated, the strategy emanating
from senior leadership and the resulting organizational design are pow-
erful levers that enable an organization to pursue dramatically different
types of activities. To successfully innovate, TMT collaboration and ac-
tive engagement are needed to create the strategies and supportive struc-
tures for an innovative organizational culture. Hambrick (1994, 175) has
summarized some of the distinctive attributes of the top management
group, noting that these leaders have extremely complex tasks in setting
the mission, developing strategy, and dealing with major decisions while
also engaging in day-to-day administrative actions.

Building on upper echelons theory,'® Hambrick (1994, 1995) pro-
posed the concept of behavioral integration in the top management team
and linked the concept to organizational outcomes. The leadership of an
organization is called upon to make decisions in a complex environment

9The phrase top management team has been adopted by organization theorists to refer
to the relatively small group of the most influential executives at the apex of the orga-
nization (Hambrick 1994, 173). In university libraries, this group typically consists of the
university librarian, associate university librarians, and directors.

10 Upper echelons theory states that organizational culture is a reflection of the top
managers’ personality traits and demographics (Carpenter, Geletkanycz, and Sanders
2004).
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of information overload that is often ambiguous and contradictory and
frequently subject to multiple interpretations. According to Hambrick, an
integrated team can navigate the complexities of decision making more
effectively. However, for many organizations, the concept of a leadership
“team” is a misnomer. The group that is nominally the TMT may have
little interaction and rarely meets as a team, and group members may
have their own agendas. Even in this less integrated team, the leaders and
managers of the organization, with their respective styles, competencies,
motives, biases, and experience, can be expected to significantly affect or-
ganizational outcomes.

Behavioral integration should not be confused with social integration
or interdependence. This construct also does not imply consensus and,
in fact, behaviorally integrated teams may have considerable disagree-
ment—a situation that can create more content-rich discussions (Ham-
brick 1994). Hambrick theorized that behavioral integration consists of
three important factors: (a) level of collaborative behavior, (b) quantity
and quality of information exchange, and (c) emphasis on joint decision
making. Scholars have used these leadership characteristics and the be-
havioral integration construct to study innovation in a variety of settings.
Hambrick hypothesizes that a more behaviorally integrated TMT will be
better able to deal with the inherent conflicts that emerge in the various
stages of the innovation diffusion process.

The position in this study is that behavioral integration of the library
TMT is especially important for research libraries to become more inno-
vative. These libraries have focused primarily on incremental innovations
that improve efliciency and quality whereas radical innovations that de-
viate from the norms and traditions of the profession are relatively rare.
The radical innovation enables major new services with new users within
both student and faculty ranks, but these innovations can be difficult to
implement, displacing current services and causing a restructuring of the
library.

A behaviorally integrated team has the confidence and trust to have
open debates on unpopular issues and risky proposals, resulting in a
greater likelihood of achieving agreement and concerted action on con-
troversial projects. The collaborative aspect of the behavioral construct
suggests that team members will be more willing to discuss unique,
nontraditional ideas. Siegel and Hambrick (1996) have shown that
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the more behaviorally integrated team makes better use of knowledge
alternatives. Through increased quality and quantity of information,
more ideas are available for discussion and joint agreement. The flow
of new ideas, the willingness to discuss controversial concepts, and the
collaborative aspects of the team will lead to more radical innovation
proposals flowing into the decision process. In contrast, members of the
less behaviorally integrated team are likely to withdraw into their own
domains where they have undisputed control. In this behavior, which is
typical of the classical manager, rules and processes become dominant
and lead to support of the status quo and, at best, more incremental
innovations.

The primary way that the TMT influences organizational outcomes
results from their role in developing and articulating organizational strat-
egy and creating the resultant organizational structures, policies, and pro-
cesses. However, perhaps unique to organizations that are embedded in
an institutional environment, the TMT not only has a role in overcoming
institutional resistance but must also help guide the prospective innova-
tion through the bureaucratic structures that have resulted from many
years of professional development and long-held traditions. The collab-
orative aspect of the behaviorally integrated team becomes important in
facilitating the implementation of innovative projects through the vari-
ous units of the organization. The engagement of the senior team'' in fa-
cilitating innovation projects also provides psychological protection for
organizational members who might otherwise be reluctant to work on
controversial projects (Un 2010). These team characteristics can result in
a strategic mix of both incremental and radical innovations, leading to the
following hypothesis:

H1: The extent of behavioral integration of the lead-
ership team is positively associated with innovation
performance in the research library. More integration
of the senior team will lead to improved innovation
performance.

1 The phrases leadership team, top management team, and senior team are used inter-
changeably in this text.
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Organizational Flexibility—The Ambidextrous

Orientation

Achieving long-term success will require the library to meet the demands
of current users while also developing new services for the future. The
organization will need to be flexible in developing new knowledge while
also exploiting existing knowledge to further enhance current services.
Organizational scholars refer to this flexibility as an ambidextrous orien-
tation.

The concept of ambidexterity originates in the capability of a person to
use both hands with equal ease and has become a useful metaphor in organi-
zation research. In the research literature, scholars (Duncan 1976; O’Reilly
and Tushman 2004; O'Reilly and Tushman 2008; Tushman and O’Reilly
1996) have identified the ability to manage both evolutionary and revolu-
tionary change as an ambidextrous orientation, enabling the organization
to become more creative and adaptable. Ambidexterity not only requires
the organization to achieve a balance between exploratory and exploitative
actions, but also to sustain the balance over time in order to become a tru-
ly innovative organization. A key question relates to balance: that is, the
ability to do both exploratory and exploitative work but not to put undue
emphasis on either activity. According to March (1991), finding a balance
is particularly difficult because of the inherent organizational conflicts that
emerge from exploration and exploitation. The simple idea underlying am-
bidexterity is that the demands of an organization’s task environment are
always, to some extent, in conflict (Gibson and Birkinshaw 2004).

If leaders pursue an ambidextrous orientation, the organization may
take on a variety of characteristics that will result in ambidexterity. There
are multiple paths that lead to an ambidextrous organization.'* In a spatial
approach similar to the classic R&D organization, firms use two struc-
tures simultaneously as an ambidextrous approach to achieve balance
(Grover, Purvis, and Segars 2007). For example, innovative activities may
be pursued within a single exploratory unit that is buffered from the daily
activities supporting existing services.

In a contextual approach (Andriopoulos and Lewis 2009), behavior-
al and social means are used to manage the varied tasks of exploration
and exploitation. For example, leaders may pursue an organization-wide

2The phrase ambidextrous orientation and the term ambidexterity will be used inter-
changeably in this study.
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policy that encourages all members to use their own judgment to divide
their time between diverse activities that will lead to different types of
innovations. In this ambidextrous organization, these diverse activities
are valued and rewarded, and failures are recognized as opportunities for
learning.

From a temporal perspective, an organization may have long periods
of relatively stable incremental improvement occasionally punctuated
by the development of a major new capability (Andriopoulos and Lewis
2009; Gersick 1991; Hannan and Freeman 1984; Piao 2010). O’Reilly
and Tushman (2008) suggest that leaders do not need to make these tem-
poral tradeoffs by focusing on either exploitation or exploration. Rather,
these researchers view ambidexterity as a capability embedded in senior
leadership’s learning that enables them to reconfigure the organization to
adapt to specific circumstances, thus simultaneously supporting both ex-
ploratory and exploitative activities.

In the ARL study, we viewed organizational ambidexterity as a strat-
egy for simultaneously improving existing services while exploring and
developing major new capabilities. The study explores the senior team’s
strategy and perspectives regarding the organization’s ability to seek
greater efficiency and improvements in existing services while also exper-
imenting and developing new knowledge and new services. The measure
of an ambidextrous orientation is based on the approach used by Lubat-
kin and colleagues (2006), who adapted Benner and Tushman’s (2003)
conceptualization, capturing both dimensions of exploration and ex-
ploitation. It is expected that an ambidextrous orientation will result in
more balanced investments in different types of innovations, leading to
the following hypothesis:

H2a: An ambidextrous orientation is positively related
to the innovation performance of the research library.
More ambidexterity will result in improved innovation
performance.

The leadership team obviously has an impact on the ambidexterity of
the organization. As a result, a more integrated team is in a much better
position to deal with the conflicts and tensions that result from an am-
bidextrous orientation. As illustrated in figure 4.1, it is expected that the
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leadership team will also impact the flexibility of the organization, result-
ing in improved innovation performance.” This observation leads to the
following hypothesis:

H2b: A more integrated senior leadership team will pos-
itively affect the ambidexterity of the research library, an
effect that in turn will enhance innovation performance.

Organizational Structure

The concept of organizational structure can take on several meanings. For
this study, we use the definition of primary structure that includes the
formal structure found in an organization chart—hierarchy, supporting
units, and job descriptions for organizational members. Structural con-
tingency theory suggests that organizations will change their structure in
order to align with strategy and adapt to events in the external environ-
ment (Galunic and Eisenhardt 1994, 215-19). For example, a research
library might launch a new service based on witnessing the success of
similar services in peer institutions. Emerging new technologies in the
commercial sector might also motivate the library to explore new services
based on these technologies. Independent of these external events, library
leaders might initiate structural change to better support more innovative
projects or to address a performance gap. In this respect, organizational
structure becomes a means to facilitate the generation of new ideas and
the successful implementation of these ideas.

Duncan (1976, 167) has identified the persistent dilemma for inno-
vative organizations—"“different organizational structures appear to be
appropriate for the initiation and implementation stages of the innova-
tion process.” In the initiation stage, a looser organization with less for-
malism and hierarchy will allow for the free flow of ideas that can become
innovations. However, in the implementation stage, more emphasis on
process is needed to meet the schedule, quality, and reliability require-
ments of the new product or service. Dess, Lumpkin, and McGee (1999)
have argued that firms must embrace a barrier-free organization to facili-

3 Statistically, this effect is known as mediation, in which an initial causal variable (behav-
ioral integration of the TMT) can influence the dependent variable (innovation perfor-
mance) through a mediating variable (ambidextrous orientation).
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tate knowledge growth in order to overcome the impediments of hierar-
chical organizational structures.

In this study, structural differentiation—the subdivision of library
tasks into different units of the library—is an important factor that is ex-
pected to impact innovative capability. Structural differentiation results
in spatially dispersed units in which exploratory and production activ-
ities are structurally separated. Jansen and colleagues (2009) state that
structural differentiation can help organizations simultaneously conduct
both exploratory and exploitative activities and deal more effectively with
the resulting organizational tension. Damanpour and Gopalakrishnan
(1998) supported this perspective by noting that organizations in unsta-
ble environments will need specialized units to introduce more radical
innovations. Earlier studies (Hage and Aiken 1967; Kimberly and Evanis-
ko 1981) have shown that organizational complexity characterized by the
variety and number of different units is positively related to innovation.
However, as reported by Daft and Becker (1978, 140), there is consider-
able research suggesting that similar structures support cross-fertilization
and information exchange—activities that can lead to more innovation,
whereas different structures act as barriers that impede communication.

The structural conundrum is evident in these research studies. To
stimulate knowledge growth, it appears that separate structures are need-
ed that are somewhat buffered from the organizational units that conduct
the day-to-day business of the library. However, more and different struc-
tures apparently limit communication throughout the organization. What
appears to be important is not just the structural differentiation, but also
the type of structures that are emerging in the research library and how
well these structures are integrated (Nord and Tucker 1987, 14-15). In
today’s library, it is expected that the classical structures, even with more
differentiation, and centralized authority persist and continue to repre-
sent barriers to the free flow of ideas across units. These observations lead
to the following hypothesis:

H3: A more structurally differentiated research library
will be negatively related to innovation performance.
More differentiation will result in reduced innovation
performance.
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The External Environment

Although individuals frequently originate innovations within the organi-
zation, scholars suggest that many innovations are stimulated by external
events, either threats or opportunities. Although there is considerable lit-
erature on innovation and public institutions, Noordegraaf and Stewart
(2000) suggest that more attention should be given to the environment in
which the institution is embedded. During difficult times, possibly created
by technological advances or changing economic circumstances, an orga-
nization becomes more vulnerable to the influences from external forces.
The members of the organization, including the leaders, will typically con-
tinue to follow their daily routines until there is some external event that
forces a change. In the innovation literature, these events are referred to
as jolts, trigger events, or shocks (Van de Ven 1986). Within the nonprof-
it sector, these external stimuli are more subtle and less compelling than
in the for-profit sector that relies on competitor actions and performance
metrics for credible feedback. Lacking this feedback, what factors in the ex-
ternal environment might cause library leaders to introduce major change?

Turbulence in the external environment can cause leaders to take ac-
tion to address the uncertainty. These actions can result in changing the
organizational structure or hiring people with different knowledge and
skills, initiatives that can ultimately benefit innovation outcomes. How-
ever, as Anderson and Tushman (2001) explain, uncertainty can be quite
hazardous for an organization. For example, a library may try to adapt to
amajor new technological advancement, only to find that this technology
is quickly rendered obsolete.

Past research indicates that environmental uncertainty affects all
types of innovations. In a meta-analysis of 21 studies, Damanpour (1996)
found that structural complexity is more positively related to innovation
in organizations that are operating under high environmental uncertainty
in contrast to those operating under low uncertainty. Germain (1996) ex-
amined logistics innovation that involves the organizational-wide flow of
goods and information. University libraries are good candidates for this
type of innovation in that they store and process millions of books and
thousands of digital files while managing a diverse set of information re-
garding user accounts and bar-coded materials. Although Germain’s study
focused on manufacturing organizations, his conclusions are noteworthy,
indicating that size and environmental uncertainty were definite predic-
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tors of radical innovations. Sidhu, Volberda, and Commandeur (2004)
have shown that a more dynamic environment will result in an organiza-
tion conducting more exploratory activities, an important prerequisite to
stimulating innovations.

It is the premise of this study that research libraries are finding them-
selves in a more unstable and less predictable environment. The crucial
aspect of the environment is dynamism or the unpredictability of change
(Boyne and Meier 2009). The source of this unpredictability typically em-
anates from the political environment, budget and financial pressures, and
the rapid evolution in the technological infrastructure. As Kanter (1983,
280-81) has indicated, the environment does not really create change au-
tomatically or directly; rather, it is the perceptions of the environment and
related actions by key actors that result in change. Following on this ob-
servation, environmental uncertainty is defined as an individual’s perceived
inability to accurately predict events in the external environment.

Leaders that view the environment as benign and stable are not likely
to take the actions necessary to introduce innovations into their organiza-
tion. In contrast, an environmentally aware leadership team will be more
responsive to changing conditions in the external environment and more
likely to support innovative initiatives. These observations lead to the fol-
lowing hypothesis:

H4: Uncertainty in the external environment, as per-
ceived by library leaders, is positively related to innova-
tion performance in the research library. The perception
of more uncertainty will lead to improved innovation
performance.

The Regression Model

With these hypotheses, the regression model takes the more specific form,
as shown in figure 4.2, in which the independent variables are represented
and where plus and minus signs indicate the hypothesized impact on the
innovation performance of the library. In the regression analysis, we con-
trolled for both organizational size and the type of institution (public or
private) in order to eliminate the unique effects of these variables.
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FIGURE 4.2
The Regression Model

Ambidextrous  )-7:<<! k
Orientation

H3(-) Organizational
Innovation

Performance

A 4

H4(+) Controls

« Organizational Size
« Type of Institution

Methodology

The phrase empirical analysis has been used previously in this text and is
an important aspect of the methodology in this study. Empirical analysis
goes beyond observation and description and involves making predic-
tions based on data from first-hand observations (Simon 2003, 5-9). In
this study, the observations were obtained from the leadership team of
each ARL library. The specific type of analysis used here is referred to
as hierarchical or sequential regression. In this approach, the researcher
enters the independent variables into the analysis based on an order sup-
ported by theory (Warner 2013, 559).

Population and Sample

The Association of Research Libraries (ARL) is a nonprofit organization
of research libraries at comprehensive, research-intensive institutions in
the United States and Canada that share similar research missions, aspira-
tions, and achievements. From the population of US libraries, the author
created a sample of 50 libraries by contacting university librarians and ob-
taining approval for their leadership teams to participate in the innovation
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study. These library directors typically selected three or four members of
the leadership team to participate in the innovation study. The average
team size was 3.6 members including the university librarian. Online sur-
veys were sent to the university librarian and the library top management
team for the sample of 50 research libraries. Library leaders responded
to statements regarding their attitudes toward change, the external envi-
ronment, ambidexterity, the management team, organizational structure,
demographics, and which innovations their institution has adopted. (For
the complete survey, see Jantz 2013).

Table 4.1 depicts the size and institutional characteristics of the 50
research libraries in the sample. The size category with the largest number
oflibraries is the 200-299 FTE range at 32 percent. The research libraries
in the sample are predominantly part of public institutions (84.0%) and
mostly reside in urban/city environments (84.0%).

TABLE 4.1

Size and Institutional Characteristics of Research Libraries (N = 50)

Size (Total FTE) Percentage Number
100-199 30.0 15
200-299 32.0 16
300-399 16.0 8
400-499 10.0 5
2500 12.0 6
Total 100.0 50
Institutional Characteristics Percentage Number
Type of Institution (Public/Private) 84.0/16.0 42/8
Geographic Characteristics Percentage Number
Region—Urban/City 84.0 42
Region—Suburb 10.0 5
Region—Town 6.0 3
Total 100.0 50
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FIGURE 4.3
Geographical Distribution of Research Library Organizations (N = 50)
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Figure 4.3 illustrates the distribution of the research library organiza-
tions across nine geographical regions. For statistical validity, tests of both
size and geographical region were conducted to determine if there was
any significant difference between the libraries responding to the survey
and those not responding. The tests demonstrated that there was no non-
response bias in either the size of the library or the geographical region.
The detailed tests are described in appendix E.

Innovation Performance—The Dependent Variable

A metric constructed from a single dimension is inadequate to represent
the complex processes involved in organizational innovation (Ravichan-
dran 2000). In this study, the innovation performance construct—the de-
pendent variable—is defined as consisting of three dimensions that relate
to the library’s innovative capabilities. These dimensions are aggregated
to form the innovation performance construct.
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First, the innovation adoption decision reflects the ability of the or-
ganization to make a decision to proceed with implementation. To gather
the data, survey respondents were asked if they had made a “decision to
adopt” for each of 32 library innovations (appendix A). The resulting in-
dicator, sometimes referred to as innovation magnitude (Gopalakrishnan
2000), represents the breadth and depth of innovation and is compiled
from the organization’s decisions regarding the implementation of select-
ed innovations. However, the innovation adoption decision only partially
reflects the organization’s ability to innovate.

After the decision to adopt is made, the organization must marshal re-
sources to implement the innovation. Walker’s configuration framework
for service organizations helps us understand why this issue is important
for research libraries. Walker (2008) suggests that public organizations
may make innovation decisions in search of legitimacy. An innovation de-
cision may be made to manipulate appearances with little effort invested
in actually implementing the innovation. Innovation must therefore be
more than just an idea or a decision; the innovation must be implemented
and have significant user impact. It is possible that a decision is made to
adopt an innovation; however, the implementation is never undertaken
because of resource constraints, political controversy, or other blocking
factors. For the second component of the innovation performance con-
struct, the decision to adopt is augmented by the extent of implemen-
tation of the innovation and represents the organization’s effort that is
directed to realizing the innovation.

The third dimension of innovation performance addresses the flexi-
bility of the library and the ability to simultaneously conduct both explor-
atory and exploitative activities that can result in both incremental and
radical innovations (He and Wong 2004). The traditional culture and bu-
reaucratic structures of the library can resist the implementation of more
radical innovations. Research libraries typically create predominantly in-
cremental innovations that emanate from practice and the client interface
(Salge and Vera 2009; Sidhu, Volberda, and Commandeur 2004). In a
seminal article, March (1991) has stressed the importance of balance that
is critical for the firm to survive and prosper. In this study, the innovation
performance construct captures the notion of balance and penalizes the
library that is implementing either predominantly incremental or pre-
dominantly radical innovations.
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Independent Variables

From figure 4.2, four independent variables are shown to have impact on
the innovativeness of the research library. Two control variables—size of
the library and type of institution—were also included in the regression
analysis. The more detailed explanation of how these variables were con-
structed is included in appendix B.

Conclusion

In the research model, a new and more encompassing indicator of inno-
vation performance was created. Hypotheses were proposed as to how
various phenomena will impact innovativeness in the research library. A
sample of ARL libraries, statistically balanced by size and geographical
location, was selected for the regression analysis. In the following chap-
ters, we discuss the findings regarding each hypothesis and report on the
unexpected results regarding leadership demographics.
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Library Leadership:
A Shared Activity

IT IS PROBABLY OBVIOUS to most readers that a leader’s preferences
and choices can dramatically enhance or restrict an organization’s perfor-
mance and the ability to innovate. Empirical studies have demonstrated
that the values and perceptions of leadership are influential predictors of
innovation (Carmeli and Schaubroeck 2006; Rosing, Frese, and Bausch
2011).

In a study of leadership in human services organizations, Shin and
McClomb (1998) found that innovation tended to be highest in organi-
zations headed by top executives who were vision setters—leaders who
searched for innovations, experimented with new concepts, and exam-
ined emerging social and economic trends. Mohr (1969) has identified
essential leadership attributes for organizational change including a high-
er level of education, ability to cope with a high degree of uncertainty, and
a willingness to communicate outside of the leader’s local peer network.
Van de Ven (1986, 601) states that institutional leadership is “critical in
creating a cultural context that fosters innovation.” More specifically, he
states “creating these intra- and extra-organizational infrastructures in
which innovation can flourish takes us directly to the strategic problem
of innovation, which is institutional leadership.” Based on their experi-
ence with the Baldridge model for innovation in academia, Furst-Bowe
and Bauer (2007, 12) suggest that innovation and change “must be driven
by individuals with line authority—presidents, vice-presidents, deans or
department chairs.” Yet, Hamel (2000, 61) notes that in most organiza-
tions “there are few individuals who can think holistically and concretely
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about new business concepts, or envision radical adjustments to existing
business models.”

In his book on innovation in nonprofits, Paul Light states that some
scholars view leadership as “the sole factor in success.” He further de-
scribes the role of the nonprofit leader as being the “principal architect of
organizational life” (1998, 19-21). The “architectural” challenge for lead-
ers is to create an organizational culture that is conducive to innovation
and can be sustained over time. In this task, the university library leader
will need to create an effective leadership team.

Leadership—A Shared Activity

The singular leader paradigm has dominated organizational behavior re-
search for decades. Although a charismatic executive can lead an orga-
nization to success, this leadership style is highly dependent on person-
ality and psychological traits that cannot easily be replicated. Scholars
have argued that diverse and complementary skills are required in to-
day’s complex organizations, suggesting that leadership should become a
shared activity (Hambrick 1995; Pearce and Conger 2003, xi—xii). In this
model, the singular leader at the top of the organization shares authority
with other members of the leadership team. As organizations grow more
complex, it is increasingly difficult for a single individual to address all the
leadership challenges. Friedrich and colleagues (2009) discuss a frame-
work for understanding collective leadership where multiple individuals
with complementary skills and knowledge share leadership roles. These
researchers emphasize the dynamic aspects of the leadership process in
which the specialized expertise of each member of the leadership team is
selectively utilized.

This special expertise becomes even more important in managing the
exploratory efforts that will become more prominent in the innovative
library. Researchers and practitioners have long argued that the leader-
ship team can promote creativity and the generation of ideas by utilizing
different knowledge and experience to address difficult problems (Ed-
monson, Roberto, and Watkins 2003; Nadler 1996). Findings suggest a
substantial benefit from collective leadership in the management of R&D
teams. Hauschildt and Kirchmann (2001) demonstrated the benefit to
R&D teams in having multiple leaders with different skill sets who act as
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champions. The champion connects the idea to the problem and helps
push it through the stages of diffusion. Leadership champions can work
together in supporting the research process, the adaptation of new tech-
nologies, and intergroup communication related to major new projects.
Underlying these perspectives is the supposition that an effective lead-
ership team, sharing leadership responsibilities with the singular leader,
results in a more innovative library. In the end, the research library is
better served by having a mix of leaders whose complementary skills and
competencies—champion, critic, manager, technologist, mentor—can
be utilized to orchestrate the necessary change in strategy and structure
to create a more innovative culture.

Empirical Support for Behavioral Integration

These perspectives on shared leadership and the innovation process lead
us directly to the importance of collaboration, information sharing, and
joint decision making. These three behaviors combine into what Ham-
brick (1994, 188-89) has called “behavioral integration”—the degree to
which the leadership engages in mutual and collective interaction.

The information-sharing aspect of behavioral integration contributes
to ideas and new knowledge within the leadership team. Mom, Van Den
Bosch, and Volberda (2007) found that horizontal knowledge flow in the
management team, a form of sharing ideas, is positively related to the re-
cipient’s exploratory activities and has been found to enhance innovation
and the creation of new knowledge. Carmeli and Schaubroeck (2006)
note a behaviorally integrated top management team (TMT)*is charac-
terized by intense interaction that produces open information exchange
and collaboration-based decisions. These TMT decisions are typically
more complex than those encountered in other work groups. Carmeli and
Schaubroeck examined the impact of behavioral integration on organiza-
tional decline using a sample of 116 TMTs from various industries. They
found that behavioral integration was negatively related to organizational
decline (i.e., more behavioral integration results in less decline) and was
positively related to the perceived quality of strategic decisions. In a sur-

¥ The top management team is the relatively small group of influential leaders and
managers at the top of the organization (Hambrick 1995). In this text, the phrase top
management team is considered synonymous with leadership team.
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vey of teams from 96 service organizations, Carmeli (2008) found that
TMT behavioral integration is positively associated with both human re-
source performance and economic performance.

Scholars have examined various aspects of the leadership team that
are closely related to behavioral integration. Marion (2012, 468) and
Kazanjian and Drazin (2012) discuss the role of leadership in collective
creativity, a process that can lead to the dispersion of ideas through-
out an organization. Damanpour and Aravind (2012, 503) report that
internal communication and “a climate conducive to the dispersion of
ideas across the organization” were positively related to innovation in
two waves of meta-analyses. Uhl-Bien and colleagues (2007) coined the
phrase “enabling leadership,” where the formal leaders of the organiza-
tion are particularly well suited to stimulate creativity because of their
networks, access to resources, and authority. A more behaviorally inte-
grated leadership team may be able to carry out this enabling leadership,
resulting in an organization generating more ideas that lead to improved
innovativeness. Talke, Salomo, and Rost (2010) found that TMT diver-
sity in functional background, experience, and values can have a strong
impact on the decision to focus on an innovative strategy. These research
results demonstrate the benefits to the organization of a more integrated
leadership team.

Supporting the Stages of Diffusion

Library leadership with different skills and expertise can facilitate key ac-
tions in each of the stages in the innovation diffusion process (figure 3.1).
If innovativeness is to be a part of organizational life, leaders will need
to provide support for an idea as it moves from inception to successful
implementation. In the initiation stage, the leader must help gather new
ideas and insure that the best ideas are given due attention and discus-
sion before being tabled or discarded. Providing psychological protection
to those who might otherwise be reluctant to share unorthodox ideas is
crucial at this early stage. In the innovation adoption stage, it is the lead-
er’s responsibility to bring the management team together to discuss and
arrive at a decision to proceed with implementation of the innovation. In
most organizations, decisions do not emanate unilaterally from the sin-
gular leader at the top of the organization. Rather, leaders and manag-
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ers participate in the decision process by constantly communicating and
making tradeoffs between meeting current needs and developing capabil-
ities for the future. One of the most important leadership responsibilities
following the adoption decision is to communicate the decision to the
organization.

It is in the third diffusion stage where scholars (Klein and Sorra
1996) have identified “implementation failure” as a major reason that
an organization does not reap the full benefits of an innovation. To
successfully implement a major new innovation, leaders must provide
the necessary resources and also create the environment in which the
implementation team can focus on process, quality, and development
schedules.

Behavioral Integration of the ARL Leadership
Teams

In order to capture the behavioral integration construct in the ARL in-
novation study, team members were asked to respond to statements re-
garding their team’s collaboration, information sharing, and decision
making."’ A sample statement requiring agreement on a nine-point Likert
scale was as follows: “Team members usually let each other know when
their actions affect another team member’s work”

As noted in the regression model (figure 4.2), it was hypothesized
that behavioral integration would be positively associated with innova-
tion performance in the research library (Hypothesis H1). Behavioral in-
tegration of the leadership team was strongly correlated with innovation
performance (r = 0.33, p < .01, n = 50) as illustrated in the bivariate cor-
relation of figure S.1. Although there are a few outliers, the general pattern
indicates that a research library with a more integrated leadership team
will be more innovative. After controlling for size (based on FTE) and
type of institution (public or private) in the regression model, behavioral
integration remained positive and significant, suggesting that behavioral
integration remains strongly impacting after statistically removing the ef-
fects of library size and the type of institution.

The rationale for this result originates with the leadership team’s
ability to collaborate and to share information. In joint decision mak-

B see questions 1-9 on the innovation survey (Jantz 2013).
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FIGURE 5.1
Correlation of Behavioral Integration with Innovation Performance (N = 50)
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ing, the TMT becomes aware of the decision made by the team and the
complete team is more able to support the innovation throughout the
diffusion stages and introduction to the user community. Information
sharing can result in new ideas that can ultimately become innovations.
Leaders in a behaviorally integrated team are not likely to withdraw
into their own domains where incremental improvements to existing
services are the prevailing mode of innovation. This more integrated
behavior is especially significant in relation to radical innovations and
bringing about major change in the organization. The less integrated
team will have difficulty embracing new strategic imperatives and for-
mulating responses to these imperatives. Members of these less inte-
grated teams are accustomed to running their own show and will have
difficulty adapting to new environmental imperatives (Hambrick 1994,
200).
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Making Decisions

A more integrated leadership team is better able to commit to a new strat-
egy, a major new initiative, or a change in organizational structure. Thus,
decisions regarding these actions—their clarity, how achieved, and how
communicated—are a critical element in the life of the library. As indi-
cated in stage two of the diffusion model (figure 3.1), the leadership team
must reach a decision to adopt an innovation before proceeding with
implementation. It is useful to reflect on how decisions are made in the
library and examine the research literature in this important area. What is
surprising in the institutional environment, and specifically the research
library, is how little effort is spent on examining the effectiveness of the
decision process and how it might be improved. Yet, “it is in the decision
process that everything comes together” (Drucker 1990, 121).

In studying the decision process in academic libraries, Mash (2010,
30-39) has nicely summarized the five major decision models. As we can
see from the various decision models, making a decision in the institu-
tional environment is a complex process. The decision process might be
bureaucratic, in which decisions are made by actors who have formal roles
and within formal structures. Decision power derives from having a rec-
ognized title and being the leader of a unit in the library. However, in the
political model, decision power can emanate from informal, local groups
and from individuals with different viewpoints and opinions. Many in the
library might suggest that the collegial model is most dominant, in which
organization members have equal status and where full participation and
consensus is the objective. It is interesting that researchers consider the
rational model as one that does not portray what actually happens in the
decision process. In reality, leaders involved in a decision process are of-
ten confronted with enormous complexity and many possible outcomes
such that a rational decision process becomes unlikely. In these situations,
leaders fall back on behavioral traits in order to make a decision (Ham-
brick and Manson 1984).

Aspects of each of these models are encountered in the decision-mak-
ing process, suggesting that the fifth model, the garbage can model, might
be the most appropriate. In a seminal paper, Cohen, March, and Olsen
(1972) describe the garbage can model and propose that it applies in or-
ganized hierarchies such as universities and other public and educational
institutions. In this process, a decision opportunity can be viewed as “a gar-
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bage can in which various kinds of problems and solutions are dumped”
(Cohen, March and Olsen, 1972, 2). In studying the garbage can model,
Daft and Becker (1978, 166-75) report that decisions in high schools do
not follow an orderly process but are outcomes of relatively independent
streams of events. In the library, as the leadership team confronts a deci-
sion opportunity, these streams include unclear or unstated preferences,
uncertainty about how to prioritize opportunities, and fluid participation
in the proposed project based on individual perceptions of responsibility.
Although the garbage can model has a pejorative ring, it is apparent in
the ARL study that leaders in the more innovative libraries were able to make
decisions about proceeding with risky projects. Although the study did not
provide insight into the actual decision process, the analysis examined the
factor decision awareness, which was based on the library leadership team ar-
riving at a consensus regarding the decision to implement an innovation.

Decision Awareness

In the diffusion process of figure 3.1, the decision stage focuses on the
choice to implement or not to implement an innovation. In the ARL
study, library leaders were presented with a list of 32 innovations and
asked to indicate if their institution had made a decision to implement
the cited innovation (See “Research Library Innovations”—appendix
B).!® The decision awareness variable was created based on whether the li-
brary leadership team had arrived at a consensus regarding the decision
to implement. Decision awareness was identified as an enabler variable,
and the regression analysis demonstrated a significant and positive rela-
tionship between decision awareness and innovation performance. There
are several explanations for why decision awareness has a significant and
positive impact on innovation performance.

First, one might expect that an integrated leadership team would be
more aware of decisions regarding innovative projects. In fact, decision
awareness is highly correlated with behavioral integration (r=.38, p < .01,
n = 50). However, decision awareness also represents a different aspect of
the leadership team. In most complex social organizations, it is difficult to
establish clarity about a decision. Leaders may leave a meeting with quite

16 0n the ARL survey, two questions were posed for each of 32 innovations. See ques-

tions 33-96 (Jantz 2013).
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different views about whether or not a decision has been made to imple-
ment an innovation. The decision awareness predictor provides insight
as to how well an organization can establish clarity regarding a decision
and how effectively it can communicate the decision within the team and
to the larger organization. Secondly, the impact of decision awareness on
innovation is quite obvious. For innovations to succeed, leaders in the li-
brary must provide their full support. An innovation will not garner much
support if organizational members are not aware that a decision has been
made. Uncertainty in the leadership team regarding the decision to im-
plement will surely affect aspects of the implementation process such as
obtaining resources, especially if those resources are to be drawn from
several different units. Further, if there are political differences within the
team, uncertainty about a decision provides a convenient excuse for not
supporting the innovation. The bivariate correlation of decision awareness
with innovation performance is illustrated in figure 5.2 (r=0.42,p < .01, n

FIGURE 5.2
Correlation of Decision Awareness with Innovation Performance (N = 50)
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= 50). The scatter plot indicates quite clearly that more decision awareness
among the leadership team contributes to a more innovative library.

Conclusion

From the empirical results, behavioral integration and decision awareness
of the leadership team clearly have a very positive impact on the ability
of the research library to innovate. Of course, a major challenge for the
library leadership team is how to become more integrated. The diversity
of skills, demographics, and niche specialties within the team can compli-
cate communication and the integration process (Cox, Pearce, and Perry
2003, 50). Fragmentation of the team, destructive rivalries, groupthink,
and the lack of trust can render the team ineffective (Walker 2008). The
conflicting signals emanating from various constituencies and the exter-
nal environment are susceptible to multiple interpretations and can cre-
ate confusion within the organization (Hambrick 1995). However, these
conflicts and tensions are part of a more innovative culture, one in which
the singular leader—the director or university librarian—will be chal-
lenged to seek a balance within the team between content-rich collabora-
tions and a more harmonious team that veers toward groupthink. In this
role, the singular leader does, in fact, become the architect of organiza-
tional life in the research library.
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The Flexible
Organization and
Library Culture

TUSHMAN AND O’REILLY (1996, 8) pose a rhetorical question: “Why
is anything but incremental change often so difficult for the most suc-
cessful organizations?” Their answer is that organizations and managers
must become ambidextrous. This balancing act and the tension between
exploring new opportunities while also supporting and improving exist-
ing services represents one of the most difficult challenges that a leader
will face (O’Reilly and Tushman 2004). Finding an appropriate balance
between these activities is made more difficult since the same issues sur-
face at different levels—the individual, the group, and the organization
(March 1991).

Organizational life will be quite different for the leader of an ambi-
dextrous library. There is more risk in the search for new knowledge and
the use of unfamiliar technologies. A major new innovation may not pro-
duce results until some time in the distant future. Tradeoffs will have to
be made between investing in the support of traditional library services
and the unproven new service. New organizational structures and differ-
ent skill sets will be required. As a result, the demands on the library will
always be somewhat in conflict, suggesting that reaching decisions will
be more controversial and time-consuming. The conundrum for leaders
is that the success of existing services brings inertia and creates a more
conservative, risk-averse culture.
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Why would library leaders initiate a risky venture when feedback from
stakeholders is largely positive, and why would a manager de-emphasize
or eliminate an existing service to fund a totally new service? Responses
to these diflicult questions will be necessary to create a more innovative
culture, as Jesse Shera (1966, 95) recognized some 50 years ago, suggest-
ing that the librarian “must be both critic and architect—destroyer of that
which is obsolete and builder of his own future.”

The Ambidextrous Organization—Exploration
and Exploitation

The concept of ambidexterity is grounded in a strategy to simultane-
ously pursue both evolutionary and revolutionary initiatives. According
to March (1991), finding a balance between these types of initiatives is
particularly difficult because of the inherent organizational conflicts that
emerge from exploration and exploitation activities."” Exploitation is de-
fined here as the enhancement and refinement of existing library services,
whereas exploration results in new knowledge and the development of
totally new services. Typically, exploitation will result in incremental in-
novations while exploration can produce the more radical innovation.
The essence of exploitation is the leveraging of existing knowledge, skills,
and services in the library. There is near consensus in the research litera-
ture that organizations must excel at both exploration and exploitation in
order to survive and thrive (Cao, Simsek, and Zhang 2010; Gupta, Smith,
and Shalley 2006; Heavey 2009; O’Reilly and Tushman 2008). On the
other hand, too little of either exploration or exploitation can reduce
performance (Greve 2007). Exploration without an appropriate level of
exploitation can result in underdeveloped ideas that never mature into
fully realized innovations. Undue emphasis on exploitation, however, will
sacrifice the future.

Examples in the library will illustrate both the organizational and
technical characteristics of exploration and exploitation activities. Audio-
visual materials have been available in libraries since the 1940s (Shane
1940). The exploratory work of Shane culminated in a proposal to launch

17 We use March’s (1991) vocabulary in which exploratory activities result in new
knowledge and possibly radical innovations whereas exploitation focuses on using exist-
ing knowledge to produce incremental innovations.
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a new service for the library to manage audiovisual materials. In order
to convince skeptical and reluctant librarians that this was a good idea,
Shane suggested that AV aids are themselves “books of a kind” (143). He
also outlined the types of AV materials and the complexity of the new
service, including the purchasing and support of complicated equipment.
Shane explained how existing library skills for selection, classification,
and cataloging could be leveraged or, in terms of March’s vocabulary,
exploited. In the early 1940s, the introduction of AV materials into the
library was quite radical. However, traditional library skills facilitated im-
plementation, illustrating the important balance and complementary as-
pects of exploration and exploitation.

Today, audiovisual materials are readily available in the research li-
brary. However, for most users, the AV experience still remains largely
sequential—start at the beginning of the recording and listen or view
until the user information need has been resolved. More recently, ma-
jor improvements to AV access have resulted from library research and
development. For example, software-based video annotation capabili-
ties enable the user to identify, annotate, and view video clips, thereby
allowing more direct access to relevant information and significantly
enhancing the user experience. The annotation enables access to any
segment of the AV resource without fast-forwarding, opening up the
possibilities for innovative classroom instruction (Agnew, Mills, and
Maher 2010).

Speech recognition, the translation of speech to text, offers the pos-
sibility of even more radical AV innovations. Continuing to enhance the
AV user experience, librarians might investigate emerging technologies
(Lin and Zhang 2008) to do speaker-independent automatic speech
recognition. This technology can render a video or sound file as text,
with appropriate time stamps for each word. The automatically created,
text-based surrogate for the video can be full-text searched with a ca-
pability for the user to jump into the video at any point, using the time
stamp.

This progression from introducing AV materials into the library, to
enhancing the AV service, and, finally, to offering advanced capabilities
demonstrates the positive interplay of exploratory and exploitative activi-
ties and the importance of these activities coexisting in the ambidextrous
organization.
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Empirical Support for Ambidexterity

Innovation studies have demonstrated the impact of ambidexterity on
organizations with characteristics similar to those of the research library.
Researchers have used different theoretical frameworks to study ambi-
dexterity, including the ambidextrous orientation, knowledge strategy,
the learning organization, and organizational adaptation. Bierly and Daly
(2007) used the knowledge-based view to examine small to medium-size
enterprises (SMEs) that are frequently more resource-constrained com-
pared to their larger counterparts. In a broad sampling of different types
of SMEs, these researchers found that exploration is positively related
to firm performance, while exploitation is positive only up to a point, at
which more exploitation leads to a reduced performance. The research of
Corso and Pellegrini (2007) provides insight into how an organization
might become ambidextrous with less risk, suggesting that exploration
can result in a series of incremental innovations rather than a single, more
radical and discontinuous innovation. In this approach, the organization
increases its knowledge base through exploration, but minimizes risk by
gradually introducing new capabilities.

For research libraries to continue exploitation and deliver high-quality
service to their clients, they must have well-developed processes. Howev-
er, Benner and Tushman (2003) offer a cautionary proposition. Although
process focus can result in improved efficiency and quality, process man-
agement techniques trigger internal biases that favor predictability at the
expense of exploration and more innovation. In a related observation,
Greve (2007) notes that the momentum that organizations develop from
their daily routines makes repetition more likely than novelty and gives
greater rewards to short-term actions. These two research reports suggest
that a process focus must be appropriately moderated depending on con-
text. The more exploratory work will have looser processes and unfamiliar
language and will likely experience more unsuccessful projects than the
refinements introduced through exploitation and incremental innovation.

Ambidexterity in ARL Libraries

For the ambidextrous orientation in the library, this study used a scale de-
veloped by Lubatkin and colleagues (2006). Library leaders responded
to statements that enabled them to express their views on their organiza-
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tion’s ability to conduct both exploratory and exploitative activities. For
exploration, a sample survey statement was “Your library bases its success
on its ability to explore and develop new technologies and services.” For
exploitation, a sample statement was “Your library continuously improves
the reliability of its products and services.” Library leaders responded
to these statements by indicating their agreement or disagreement on a
nine-point Likert scale. These responses from leaders created a picture of
the organization’s current status and strategy that focused on the ability of
the library to conduct both exploratory and exploitative activities.

From the regression model of figure 4.2, it was hypothesized that an
ambidextrous orientation would be positively related to the innovation
performance of the library. The regression results did, in fact, demonstrate
that a more ambidextrous orientation leads to improved library innova-
tion performance and the ability to implement both radical and incremen-
tal innovations. These results are also evident in the bivariate correlation
of the ambidextrous orientation with innovation performance (r = 0.42,

FIGURE 6.1
Correlation of Ambidextrous Orientation with Innovation Performance (N =
50)
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p <.01,n=>50), asillustrated in figure 6.1. The figure clearly indicates that
the more ambidextrous library has better innovation performance. There-
fore, hypothesis H2a, which proposed that the ambidextrous orientation
of the library would be positively related to innovation performance, was
supported.

Although the ambidexterity-innovation performance finding is im-
portant in itself, the relationship of senior team integration to the ambi-
dextrous orientation holds even more promise for the library.

The Mediation Effect

One of the most significant findings of the ARL study was the mediation
effect that occurred between integration of the leadership team, the am-
bidexterity of the organization, and innovation performance. The statis-
tical concept of mediation involves a hypothesis about the relationship
between three variables. A common example for illustrative purposes
involves the effects of age and weight gain on blood pressure in humans.
Increased age can cause weight gain and weight gain can result in an in-
crease in blood pressure. The effects of age are transmitted or “mediated”
by weight to impact blood pressure (Warner 2013, 646-47).

For mediation to occur in the ARL study, it must be shown that there
is a possible causal sequence among three variables where X (behavioral
integration) causes X, (ambidextrous orientation) and then X, (ambidextrous
orientation) causes X, (innovation performance). For the ARL study, the me-
diation hypothesis is that the effects of behavioral integration will be trans-
mitted by an ambidextrous orientation and have an impact on innovation

FIGURE 6.2
The Mediating Effect
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performance. This hypothesized relationship for the ARL study requires
that both H2a and H2b be demonstrated, as illustrated in figure 6.2.
Intuitively, behavioral integration of the senior team would likely be
developed well before there is evidence of the more sophisticated ambi-
dextrous strategy, thus making a causal relationship between behavioral
integration and an ambidextrous orientation possible. The rationale for
this observation is that simultaneously supporting both exploratory and
exploitative activities represents a new experience for the research library
and itis likely to cause conflict as the leadership team debates the tradeofts
between supporting new services and continuing to support traditional
services. New organizational structures and revised strategies resulting
in more ambidexterity will challenge existing authority and embedded
power structures. A more integrated and collaborative senior team will
be able to cope with these challenges better than the less integrated team.
Thus, as required for mediation, the integration of the senior team would
be developed well before the more challenging ambidextrous orientation.

FIGURE 6.3
Correlation between Ambidextrous Orientation and Behavioral Integration
(N =50)
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In the mediation model (figure 6.2), it was hypothesized (H2b) that
the independent variable, behavioral integration, would influence the
mediator, ambidextrous orientation, which in turn would impact the de-
pendent variable (H2a), innovation performance. Strong support for hy-
pothesis H2b is demonstrated in the bivariate correlation between ambi-
dextrous orientation and behavioral integration (r = 0.63,p <.01,n=50) as
illustrated in figure 6.3.

In the mediation analysis,'® hypotheses H2a and H2b were support-
ed, and the direct impact of behavioral integration on innovation perfor-
mance became insignificant, indicating that the ambidextrous orientation
did in fact mediate the relationship between behavioral integration and
innovation performance. As a result, the mediation effect explains a sig-
nificant part of the total effect of behavioral integration on innovation
performance. The bottom line: library leadership teams who have found
ways to collaborate, share information, and participate in joint decision
making and have created a strategy that simultaneously supports current
services while also exploring new services are likely to be much more in-
novative than their peer institutions that have less integrated teams and
are less ambidextrous.

Achieving Ambidexterity—Balancing the Present
and the Future

Most libraries are quite good at maintaining and refining their existing
services. However, becoming more ambidextrous suggests a significantly
new outlook in which leaders engage in a balancing act, paying attention
to existing capabilities while also pursuing radically new services.

The ARL study results have shown how a more integrated senior team
with an ambidextrous strategy can dramatically improve the innovative-
ness of the research library. Leaders may choose different organization-
al strategies to achieve ambidexterity. For example, exploration may be
conducted in a unit that is structurally separated from those units that are
conducting the daily business of the library. Benner and Tushman (2003,
247) provide a good description of the requisite organizational structures
for ambidexterity: “the exploratory units are small and decentralized, with

8 For readers who would like to explore the detailed statistical analysis, please see the
author’s dissertation (Jantz 2013).
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loose cultures and processes, the exploitation units are larger and more
centralized, with tight cultures and processes.” The exploratory units may
have their own strategies with quite different cultures and are similar to
the classic R&D organization. As one example, Grover, Purvis, and Segars
(2007) found that organizational configurations for doing incremental in-
novation and creating radical innovations do, in fact, exist simultaneously
in the same organization. However, a significant managerial challenge re-
mains in finding ways to stimulate communication across dissimilar units
and to integrate research results into mainstream library services.

Recent research (Piao 2010; Raisch et al. 2009) has delved into the
complexity of organizational ambidexterity and sheds light on the choic-
es and challenges that leaders will face in becoming ambidextrous. Raisch
and colleagues explored central tensions in how ambidexterity might be
implemented in an organization, whereas Piao examined the effects of the
temporal separation of exploration and exploitation. The path to ambi-
dexterity may be quite different for each research library, and the analysis
here builds on Raisch’s research by examining the alternatives that a li-
brary might pursue.

Structural Differentiation versus Integration

Exploration activities can be partitioned into separate units (differentia-
tion) or integrated in the units that provide existing services. Undertak-
ing exploratory work in a separate unit helps the library in growing new
knowledge and competencies and minimizes the negative effects of a pro-
cess-oriented organization on exploration.

The organizational structure is only a first step or precondition for
ambidexterity; it is the processes by which the units are integrated that
result in ambidexterity. This structural challenge exemplifies the impor-
tance of a more integrated senior team (Smith and Tushman 2005) and
how the dual constructs of behavioral integration and ambidextrous orien-
tation work together. Jansen and colleagues (2009, 798) note that senior
team integration contributes to “balanced resource allocation and estab-
lishes cross-fertilization across exploratory and exploitative activities.”

The structural approach does not have to be a static one in which an
organizational structure is established and remains intact for years. New
structures and configurations are needed more frequently in order to meet
the demands of a dynamic environment. Many of these demands origi-
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nate with the parent institution, including curriculum changes, financial
management, new modes of information delivery, and evolving manage-
rial emphases (Budd 2012, 337). Raisch and colleagues (2009, 688) note
that organizations must continuously “reconfigure their activities,” adapt-
ing to rapid changes in both internal and external environments.

Organizational separation into exploratory and exploitation units
allows for different processes and cultures, but also creates difficulties
in cross-unit communication and integrating research results into the
mainstream of the organization. This organizational separation can be
managed through a tightly integrated senior team. In a case study of 15
business units in nine different industries, O’Reilly and Tushman (2004)
found that 90 percent of the ambidextrous organizations achieved their
goals. According to these researchers, organizations do not have to aban-
don their current products and services while also pursuing breakthrough
initiatives—the secret is to create organizationally distinct units that are
tightly integrated by the senior leadership team.

Contextual Ambidexterity

In contrast to structural ambidexterity, the contextual approach does not
assume separate units to support exploration and exploitation activities
(Gibson and Birkinshaw 2004). In the contextual approach, all mem-
bers of the organization are empowered to be innovative and to use their
own judgment as to when more exploration is warranted versus follow-
ing standard organizational practices. Gibson and Birkinshaw found that
ambidexterity thus defined is positively related to organizational perfor-
mance. In a related study, Bierly and Daly (2007, 495) note “these excep-
tional firms possess the seemingly contradictory skills and competencies
of both [exploration and exploitation], and have subcultures within the
organization that support each approach.” These contradictory skills can
be supported through various management practices. Trust, employee
training, and management flexibility are key ingredients for this type of
ambidexterity to succeed. Although the contextual approach will grad-
ually build the more innovative culture, it will require a less hierarchi-
cal and more organic structure where leaders are comfortable with and
confident in their organizational members pursuing the right course of
action.
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Temporal Separation

How much exploratory work should be conducted in parallel or simul-
taneously with exploitative activities? Piao (2010) examined the overlap
between exploration and exploitation, hypothesizing that the overlap is
related to the longevity of for-profit firms. Too much exploratory work
can reduce the benefits from exploitative activities, while too much ex-
ploitation jeopardizes the future by not creating the new knowledge and
ideas that are needed for innovation. Longevity is a term that is used in
the for-profit sector in which firms fall victim to competition and poor
management practices. The corresponding phenomenon in research
libraries is organizational decline in which libraries continue to put un-
due emphasis on exploiting current services while ignoring the future. If
a library, however, invests heavily in research, possibly by taking on too
many grant-funded projects, the support and improvement of current
services is likely to suffer. Piao’s hypothesis that a U-shaped relationship
exists between firm longevity and the overlap of exploration and exploita-
tion was supported, suggesting that those organizations that have mod-
erate overlap are likely to be more successful, resulting in organizational

FIGURE 6.4
Balance between Exploitation and Exploration and Organizational
Advancement

Balanced Area
Represents Best
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advancement. Based on this research, we can speculate that a U-shaped
relationship for libraries is most appropriate, where a balance between
exploitation and exploration results in organizational advancement, as
represented in figure 6.4.

For library leaders, there are two important results from these obser-
vations: (a) the investment in exploratory and exploitative projects must
be explicitly managed to achieve the right amount of balance and overlap,
and (b) although exploration and exploitation priorities can cause ten-
sion in the organization, these activities are also complementary where
expertise and knowledge flow in both directions.

Conclusion

Ultimately, the task of becoming more ambidextrous is one of changing
library culture. Assessments and reviews of library culture are seldom un-
dertaken (Budd 2012, 68; Shepstone and Currie 2008). Over the past
100 years or so, the norms of the library profession and the associated
values, beliefs, and principles have acted as an “iron cage” restricting in-
novation (DiMaggio and Powell 1983). Tushman and O’Reilly (1996)
describe this phenomenon as “cultural inertia” resulting, in part, from the
success of current products and services. These forces of inertia can be
persistent and very strong.

When an organization is confronted with a dynamic and sometimes
turbulent environment, the embedded culture can become a barrier to
success. McDonald and Thomas (2006, 4) provide just one example of
missed opportunities resulting from a traditional culture:

Our services and policies are equally limiting, seemingly
guided more by fear of litigation than any other factor.
Privacy and intellectual property are more important
than ever in a digital age, certainly, but libraries protect
both to the point of eliminating many capabilities mod-
ern technologies otherwise make possible.

But this change to a more innovative culture is not just a shift or minor
adjustment. The ambidextrous orientation and the ability to both explore
and exploit suggests that the transformation should focus on developing
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multiple library cultures. Tushman and O’Reilly (1996) paint a picture
of a layered culture in which there are common values shared by every-
one in the organization—transparency, the sharing of information, and
trust. This top layer provides the “glue” that holds the differing subcul-
tures together. At the same time, different units will have widely varying
subcultures that are more specific to their unique roles and objectives in
the library. Librarians and staff will need to understand the ambidextrous
strategy and this cultural shift, requiring leaders to clearly and repeatedly
communicate how exploration and exploitation can coexist in the same
organization and become mutually beneficial.
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Organizational

Structures:
Loose or Tight?

SCHOLARS HAVE USED THE terms loose and tight to characterize organi-
zations, suggesting that the looser organization has less hierarchy and fewer
rules that would restrict innovation. Burns and Stalker (1961, 105) intro-
duced the concepts of mechanistic and organic structures where the or-
ganic or loose structure promotes the free flow of ideas and is, presumably,
more innovative. Mechanistic structures work best in stable environments,
and organic structures are more appropriate in dynamic environments (Da-
manpour 1991; Damanpour and Gopalakrishnan 1998). The mechanistic
structure (figure 7.1a) is more hierarchical with a centralized authority and
much of the communication follows the formal structures of the organi-
zation. In contrast, the organic structure (figure 7.1b) has a decentralized
authority in which communication flows more freely in all directions. In an
extensive meta-analysis, Damanpour and Aravind (2012, 493) found that
the characteristics associated with the organic structure are more condu-
cive to innovation than those associated with the mechanistic structure.

Organizational Structure—Complexity,
Centralization, Formalization

By way of definition, we focus in this study on primary structure that in-
cludes the formal structure found in an organization chart—hierarchy,
formal processes, supporting units, and job descriptions for organiza-
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FIGURE 7.1
Mechanistic and Organic Structures
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tional members (Galunic and Eisenhardt 1994, 217-18). Organizational
structure is important for innovation insofar as it is designed to facilitate
the generation of new ideas and the successful implementation of these
ideas. Duncan (1976, 176) has identified the persistent dilemma for in-
novative organizations: “different organizational structures appear to be
appropriate for the initiation and implementation stages of the innovation
process.” In the initiation stage, a looser organization with less formalism
and hierarchy will allow for the generation and free flow of ideas that can
become innovations. However, in the implementation stage, more em-
phasis on process and rules is needed to meet the schedule, quality, and
reliability requirements of the new product or service.
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Throughout the past several decades of innovation research, schol-
ars have studied various aspects of organizational structure. From this
research, three foundational concepts of structure have emerged—com-
plexity, centralization, and formalization (Damanpour and Aravind 2012,
498; Duncan 1976, 173-79; Hage and Aiken 1970, 32-44). Organiza-
tional complexity is typically operationalized in terms of functional diver-
sity—the variety and number of different units and the variety of different
job specialties. The functional diversity and task specialization brings new
knowledge into the organization that can lead to ideas for innovative new
services. Most research has shown that complexity is positively related
to organizational innovation. In a reexamination of theories regarding
structure and innovation, Damanpour and Gopalakrishnan (1998) sug-
gest that organizational complexity in an unstable but predictable envi-
ronment will result in the initiation of more incremental and radical in-
novations.

In contrast to complexity, bureaucratic control is generally consid-
ered to be negatively associated with innovation. The two major dimen-
sions of bureaucratic control are centralization and formalization. Cen-
tralization, or top-down decision making, restricts librarians and staff
from access to information and participating in establishing the strategy
and priorities of the organization, leading to a lack of commitment by or-
ganizational members. In the more hierarchical organization, members
will adhere to the formal channels of communication, typically passing
along only positive information and neglecting negative feedback that
would help the organization improve (Duncan 1976, 177). Formaliza-
tion refers to a rule-based organization where enforcement of rules re-
stricts creativity and the generation of new ideas. The combination of
centralization and formalization results in the bureaucracy’s negative
impact on innovation, a condition that is cited frequently as a major im-
pediment to large and complex organizations becoming more effective
(Tornatzky and Klein 1982).

Based on these perspectives, it would appear that a complex organiza-
tion with less centralization and formalization is needed in the initiation
stage in order to generate and communicate new ideas that are potential
innovations. A less complex organization, however, with more adherence
to process and top-down decision making is needed in the adoption and
implementation stages in order to develop a high-quality, timely, and reli-
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able new service. Leaders seeking a more innovative library are faced with
a dilemma in how to create the organizational structure that will facilitate
both the initiation and implementation of innovations.

Contingency Theory—Environment and Strategy

What are the conditions that would cause library leaders to change the
structure of the organization to become more innovative? Contingency
theory proposes that organization effectiveness is dependent on several
contextual factors. Two primary structural contingencies are the external
environment and the strategy of the organization. Contingency theorists
propose that the organization should examine how its structure “fits” with
the external environment and organizational strategy. Organizations will
strive for a good fit on the premise that this will lead to improved perfor-
mance (Donaldson 2001, 1-8).

The strategy contingency relates to the unit structure of the organiza-
tion. A functional structure fits a strategy that focuses on a single product
or service and emphasizes efficiency. For most of research library history,
the institution focused on primarily one service—the provision of infor-
mation in the form of books and journals to students and faculty. The very
functional and classical organization consisting of public and technical
units has served the library mission quite well. As the library moves into
providing many different types of services, a more diversified strategy is
needed in which units are focused on new services and where each unit
has budget accountability and autonomy to make decisions that benefit
the specific service. Donaldson (2001, 3) characterizes the strategy-struc-
tural dilemma that is faced by research libraries:

An organization with a diversified strategy that seeks

to use the misfitting, functional structure will find top
management overwhelmed by the number of decisions
and also suffer from lack of responsiveness to markets so
that the organization becomes ineffective.

Conversely, an organization with a functional strategy that is attempt-
ing to deploy multiple and quite different products and services will focus
on efficiency rather than devoting the energy to providing high-quality
service for each unique product offering.



Organizational Structures

Contingency theory also suggests that the structure of the organiza-
tion and internal functions should adapt to and align with various factors
in the external environment in order to survive and prosper (Donaldson
2001, 8-16; Lawrence and Lorsch 1967). Given a stable environment
and relatively routine operations, a mechanistic structure and top-down
authority works well since managers have sufficient knowledge to make
decisions. However, an organization with a mechanistic structure in an
unstable environment will not generate the ideas necessary for inno-
vation to flourish. In an organic structure and dynamic environment,
knowledge is more distributed among all organizational levels, and
decentralized decision making results in more innovation (Donaldson
2001, 2).

The Research Library Organizational Structure

The organizational structure of the library can facilitate or restrict its abil-
ity to innovate. Budd (2012, 104-9) has traced the evolution of academ-
ic libraries, noting that the bifurcation into public and technical services
units was motivated in the early 20th century by a focus on efficient man-
agement. To meet the demands for efficiency and cost-effective opera-
tion, library managers have created structures with a set of well-defined
tasks. The resulting bureaucratic organization creates uniformity based
on rules and regulations—management processes that limit creativity
and restrict individual discretion. According to Budd, in spite of consid-
erable discussion and espousal of different structures, most research li-
braries have retained this classical organizational structure that focuses on
public services and technical services.

Structure and Innovation in ARL Libraries

The relationship of organizational structure to innovation is strategically
important for library leaders and managers. The objective in this study
was to examine how the library organizational structure affected the abil-
ity to innovate.

In the ARL study, the complexity of the organization was examined
by using the concept of structural differentiation—the subdivision of li-
brary tasks into different units of the library with an emphasis on sepa-
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rating exploratory and production work (Jansen et al. 2009). Survey re-
spondents indicated their agreement or disagreement to statements such
as the following: “In our library, exploratory and production activities are
structurally separated.”’” Hypothesis H3 (figure 4.2), which proposed a
negative relationship between structural differentiation and innovation
performance, was supported in the regression analysis—more differenti-
ation resulted in reduced innovation performance.

Intuitively, one might expect that more structural differentiation
would result in different skill sets and new knowledge, culminating in
a more innovative library. The explanation for the counterintuitive and
negative impact on innovation performance relates to contingency the-
ory and strategy. Donaldson’s (2001) observation suggests that a misfit
between strategy and structure results in managers being overwhelmed
with making decisions in a confusing and inconsistent environment. In
effect, the library maintains a functional strategy (public and technical
services) while attempting to move into new service offerings that do not
fit conveniently into these established structures. These classical struc-
tures limit innovation to the specific activities and services that are of-
fered by that unit. In this environment, it would be unusual for librarians
to develop new knowledge for totally new services or enhancements to
existing services provided by another unit. As a consequence, the more
radical, cross-unit ideas and the associated new knowledge are not devel-
oped and acted upon, thus reducing innovation performance. This lack
of fit between strategy and structure makes it difficult for the library to
take advantage of a more differentiated structure to improve innovation
performance. Although many research libraries have strategic statements
committing to aligning their structures with the changing needs of the
university, in practice they still retain the classical structures that were put
in place decades ago.

The many factors associated with how structure affects innovation
have led to mixed empirical results. The findings, specifically as related
to exploratory work and R&D, present a conundrum for library manage-
ment. In a second wave of meta-analysis, Damanpour and Aravind (2012)
found that arguments favoring different structures for initiation and im-
plementation of an innovation require further scrutiny. The research of
Moynihan and Landuyt (2009) regarding the learning organization pro-

P see questions 10 through 14 on the innovation survey (Jantz 2013).
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vides insight into this dilemma. In an empirical study of a public service
organization, these researchers have found that both culture and structure
are intertwined and mutually dependent. Whereas the development of a
learning culture will take time, the use of formal structural mechanisms
can have a more immediate effect on organizational learning.

New Structures for the Library

A way forward for the research library would include an alignment be-
tween strategy and structure in order to become more innovative and
provide the support for new services. Possibilities include specific struc-
tures for R&D and new service offerings.

Exploratory Work

Establishing an R&D unit in the library will require a more concerted
effort directed at how exploratory efforts are managed and strategically
integrated into the traditional structures of the library. Managing R&D
requires the library leader to address projects that are characterized by a
high degree of uncertainty, intensity, and autonomy. These projects with
less well-defined schedules and unfamiliar vocabulary will be carried out
in parallel with mainstream projects. Research suggests that R&D teams
or units, buffered from those units supporting current services and with
a high degree of autonomy, are necessary for innovation and high per-
formance (Payne 1990, 118). In a study of knowledge-intensive business
services, Amara, Landry, and Doloreux (2009) found that R&D had a
positive impact on all six forms of innovation, including process, manage-
ment, and strategic innovation.

R&D units can benefit the library in several ways. First, creative ideas
that impact the whole library are more likely to emanate from a unit that is
not located within one of the traditional units that support existing tech-
nical or public services. Secondly, although members of a new R&D unit
might be doing original research, one of the primary tasks within the li-
brary is to boundary span, transfer technology from other domains (com-
mercial and nonprofit), and explore how this technology can be adapted
for use. The objective is not only to take advantage of these new tech-
nologies but also to accelerate the transfer of technology into the library
for the benefit of users within the university. Dedicated R&D budgets,
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portfolio management, flexibility, and a view of long-term benefits will
all be needed in order to reap the benefits of this more focused research
(Daellenbach, McCarthy, and Schoenecker 1999; Mikkola 2001; Tham-
bain 2003).

The Structure for New Services

To face the library future, Jim Neal states, “We should participate in the
entrepreneurial academy by leveraging assets to advance new markets and
new products and by building a culture of competition, risk, and inno-
vation” (quoted in Alire and Evans 2010, 34S). Although the traditional
public services and technical services units have served the research li-
brary well, these structures were not meant to be permanent and will not
work well for the new markets that Neal proposes. In 1984, Patricia Battin
(172) stated that the new communication technologies demand radically
different organizational structures in order to support new integrated ser-
vices. Budd (2012, 109) reports on the library’s continued dependence
on these traditional structures and the resistance to change, in part due to
the tension between organizing for efficiency versus total organizational
effectiveness. Budd asserts, “Reorganization based on effectiveness may
well lead the library away from the bureaucratic model” Budd’s statement
is profound and compelling, suggesting a totally different view of the re-
search library and one that should cause leaders to rethink their definition
of effectiveness, performance, and structure.

In this era of rapid change and new opportunities, the traditional
library units restrict the ability to focus on a specific service and to act
quickly. Individual members within these units find it difficult and con-
fusing to understand library-wide priorities that are frequently estab-
lished by obscure processes and management mandates. The creation of
units or teams that are focused on a specific service with a high degree of
autonomy and budget authority clarifies priorities and enables fast action
in developing the service and responding to users. Examples of services
that might be offered by these units include support for science data,
scholarly publishing (e-journals, e-textbooks, ETDs), digital humanities,
and institutional repositories.

All of these important new services could be established in separate
units. Given the pace of change in the information environment, an effec-
tive strategy will create and disband these special units as necessary. As
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one example of more rapid restructuring that is possible, the University of
Illinois Library in the period 2008-2011 designed and implemented ap-
proximately 20 major reorganization initiatives (Conner 2014, 136). Al-
though research libraries are addressing more innovative structures, many
of the new service ventures remain embedded in the traditional units or
spread across multiple units.

Conclusion

The empirical results of the ARL study demonstrate that structure can
affect the innovation performance of the library. Although there are
emerging library structures that show promise, it is likely that the clas-
sical structure of the library will need to be significantly altered in order
to support an innovative culture. In identifying some of the classic inno-
vation traps, Kanter (2013, 121-22) suggests loosening formal controls
and tightening human connections between exploratory teams and those
supporting existing services are important actions. Kanter also states that
a major process mistake is “strangling of innovation with tight planning,
budgeting, and reviews,” actions that are useful for existing products and
services but can stifle the more entrepreneurial spirit (104).

Organizational structure can be used strategically to become more in-
novative, supporting R&D with diverse skills and competencies. Strong
performance management systems, coupled with these structural condi-
tions, will lead to more successful innovations (Damanpour and Aravind
2012, 509). The critical issues for library management are the alignment
of a diversified strategy with revised organizational structures and provid-
ing the connectivity and communication to integrate these more diverse
units. Yet it is important to recognize that any structure is contingent, not
permanent, and will have to be changed frequently in order to adapt to a
dynamic environment and an evolving strategy.
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Trigger Events and
Jolts from the External
Environment

SOME 25 YEARS AGO, Herbert White® (1990, 54) speculated on what
lies ahead for the library in the 2 1st century. In looking inward, White states,
“We are unable to assess factors outside of our own discipline.” White rais-
es an intriguing question regarding the ability of professional librarians to
examine and respond to the external environment in ways that will benefit
the institution. In commenting on the growth of libraries, Shera (1971, 30)
emphasizes the importance of responding to changes in the environment:

The great danger to libraries lies not in their growth per
se, but in the possibility of their failure to adapt intel-
lectually to a changing environment, as the prehistoric
creatures were unable to adjust physically when the
Mesozoic gave way to the Cenozoic.

The research library as an institutional nonprofit is embedded in an
environment that can be especially resistant to innovation. Bass (1985,
160) has noted that changes are particularly difficult to effect in the public
university, and Duderstadt (2000, 37) writes that the university responds
to external forces by defending the status quo, resulting in change at a
glacial pace within traditional paradigms. In his study of the resistance to

20 1990, Herbert S. White was dean and professor at the School of Library and Infor-
mation Science, Indiana University, Bloomington.
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innovation in higher education, Evans (1970, 4) notes that the university
community “has been successful in resisting change, even though a dy-
namic and far more complex society has evolved around it.”

The External Environment

The research literature has been quite consistent in suggesting that inno-
vation is stimulated by events in the external environment (Bierly and
Daly 2007; Freel 200S; Jun and Weare 2011; Light 1998, 13—-16; Russell
and Russell 1992). Although there is considerable literature on innova-
tion and public institutions, Noordegraaf and Stewart (2000) suggest that
more attention should be given to the environment in which the insti-
tution is embedded. During difficult and turbulent times, created possi-
bly by technological advances or changing economic circumstances, an
organization becomes more vulnerable to the influences from external
forces. For much of the 20th century, research libraries resided in a stable,
predictable environment, focusing primarily on incremental innovations
that improved efficiency and quality of service. However, the external en-
vironment of the 21st-century research library appears to be much more
dynamic, a situation that can lead to organic and less bureaucratic organi-
zations that are more conducive to major innovations.

Outside of the borders of the university, there are external pressures
that are creating environmental uncertainty that can impact the university
and the research library. These external pressures originate, in part, from
the political and economic environment and the emergence of for-profit
firms that offer competing library services. Educational institutions such
as Phoenix University and Kaplan University are favorites on Wall Street
and are among for-profit providers that have profit margins of up to 19.4
percent (Meisenhelder 2013). Although these firms are spending more
on advertising and recruitment than on instruction, they represent attrac-
tive alternatives to students who are looking for a low-cost education.

The economic environment is also a source of considerable uncer-
tainty and apprehension in many universities. Harvard University officials
have warned of “rapid, disorienting change” at colleges and universities,
citing the difficulty of meeting the aspirations of the institution within
current budget constraints (Martin 2012). Recently, events in the state of
Wisconsin, driven in part by budget deficits, are creating concerns on the
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University of Wisconsin campus. A state legislative committee approved
proposals that would eliminate the faculty’s role in shared governance and
also eliminate laws that protect tenure (Kelderman 2015).

In a nonprofit organization, managers have little or no direct control
in determining the amount of financial resources to be allocated to the
organization. The declining budget of the research library remains a ma-
jor challenge for institutional leaders. Budd (1998, 196-98) cites a trend
that started in the mid-1970s in which the academic library’s expendi-
tures began to shrink as a part of the parent institution’s educational and
general expenditures. The data on 1,000 four-year institutions show a
decline in this percentage in a decade (1976-1985) from S5.05 percent
to 3.73 percent. The budgets of 88 ARL libraries fell steadily in a decade
(1982-1992) from 3.91 percent to 3.32 percent of the university’s educa-
tion and general budget (Allen and Dickie 2007). Figure 8.1 dramatically
illustrates this continuing trend, showing a decline of library expenditures
from 3.7 percent to 1.8 percent of university expenditures for 40 research
libraries during the period 1982 to 2011 (ARL 2013).

FIGURE 8.1
The Decline of ARL Library Expenditures

Library Expenditure as % of Total University Expenditure
(Average of 40 US Institutions Reporting Since 1982)
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Obviously, the library has done a great job at becoming more efficient
and managing costs. Consolidation of physical spaces and discontinuing
print journal subscriptions are two examples. Still, leaders can hardly ig-
nore the not-so-subtle budget message that the library is no longer meet-
ing the needs of the university and financial resources are being systemat-
ically redirected to other units in the institution.

Beyond the competitive threats and financial constraints, rapidly
evolving technology is resulting in major, disruptive events for the uni-
versity. Technology advances are a major factor and a key to understand-
ing how environments and organizations evolve over time (Tushman
and Anderson 1986). A high-technology environment is quite differ-
ent from a low-technology environment, resulting in more uncertainty
and more complexity. What appears to be virtually unlimited growth in
computing storage capacity, processing power, and network bandwidth
augurs convincingly for an era of revolutionary technology impacting
the research library. Research and prototypes are emerging routinely
outside the library. For example, an intelligent robotic books-retrieval
system utilizing RFID tags opens the possibility of fewer staff required
in the library (Yuan et al. 2002). Neural networks are yielding remark-
able progress in image classification and speech recognition, applica-
tions that could significantly enhance library multimedia collections
(Anthes 2013). Artificial intelligence and adaptive learning techniques
can be used to significantly improve reference services and bibliograph-
ic instruction.

Trigger Events and Jolts

During difficult times, created possibly by technological advances or
changing economic circumstances, an organization becomes more vul-
nerable to the influences from external forces. The members of the library,
including the leaders, will typically follow their daily routines until there
is some external event that forces a change. In the innovation literature,
these events are referred to as jolts, trigger events, or shocks (Bierly and
Daly 2007; Van de Ven 1986).

The innovation diffusion process of figure 3.1 highlights the impor-
tance of a variety of enablers, including trigger events in the external en-
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vironment, which can stimulate innovative thinking in the organization.
These jolts in the for-profit sector include performance indicators such
as profit/loss and return-on-investment reports, focusing leadership
on the necessity for change. In addition to these more objective indica-
tors, the emergence of a strong competitor can cause a business leader
to take action. In the research library, competition is much more mut-
ed, and quantitative performance indicators are not available, resulting
in the lack of any compelling reason to initiate a major change. For the
library, trigger events might include technology advancements, a peer
library’s success with a major innovation, and demands from the parent
institution or state politicians to become more eflicient and reduce ex-
penditures. Perhaps the most obvious external jolt in today’s research
library is the continued downward pressure on the budget, impacting
the library’s ability to purchase books and journals and create promising
new services.

Measuring Uncertainty and Dynamism in the
External Environment

Does the research library reside in a dynamic and uncertain environ-
ment? Boyne and Meier (2009) clarify the concept of environmental
dynamism by explaining that the crucial element is not the frequency or
magnitude of change, which can usually be anticipated, but the unpre-
dictability or uncertainty of the environment. As noted previously, the
environment does not create change directly; rather, it is the perceptions
of the environment by key actors and the related initiatives that result
in organizational change. It is possible that a leader may not perceive a
complex external environment as turbulent, resulting in the leader not
taking action to respond to external stimuli.

For the statistical analysis in this study and in accordance with Millik-
en (1987) and Waldman and colleagues (2001), environmental uncertain-
ty was constructed as a perception by leaders of conditions external to the
university library. A six-item scale, adapted from Khandwalla (1976) and
Koberg and Ungson (1987), was used to measure environmental uncer-
tainty as perceived by library leaders.
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Library Leaders’ Perceptions of the Environment

In the study of innovation in ARL libraries, library leaders’ responses
were combined to create a single factor representing each organization’s
view of environmental uncertainty. Perceptions of a benign environment
may induce complacency and a commitment to the status quo, attitudes
that work against innovation (Hambrick 1994, 193). In the ARL study,
the research hypothesis (H4 in figure 4.2) was stated as follows: “Un-
certainty in the external environment, as perceived by library leaders, is
positively related to innovation performance in the research library” It
was expected that more uncertainty would lead to improved innovation
performance because leaders would take action to address external con-
ditions that might affect the library. Hypothesis H4 was not supported
in the regression analysis. Of the major factors in the research model, the
external environment was the only factor that was not significantly related
to innovation performance.

In a further analysis, four questions were used from the six-item scale
that uniquely captures the respondent’s ability to predict various aspects
of the library environment. These questions probe the leaders’ ability to
predict change in four areas: funding for the library, government regula-
tory control, political attitude toward the library, and the actions of peer
institutions. A sample survey statement requiring a response on a nine-
point Likert scale was the following: “I can accurately predict the impact
of the political attitude of the community and other public constituen-
cies toward the university and the library”*' For each item, a leadership
team score was computed as an average of the scores for each individual
team member. The scores were reversed to represent unpredictability on
these dimensions. To develop an organizational score that represents the
team’s perception of the unpredictability of the external environment,
the mean team scores for each scale item were averaged, resulting in a
final score for the research library. The unpredictability mean for all li-
brary teams was 3.71 on a nine-point Likert scale (SD = 0.75, N = 50).
The team scores for each of the leadership teams in the 50 ARL research
libraries are depicted in figure 8.2. The y-axis represents the unique iden-
tifier for each library, and the x-axis is the unpredictability score for each
library.

2lgee questions 15-20 on the innovation survey (Jantz 2013).
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FIGURE 8.2
Research Library Team Perceptions of the External Environment (N = 50)
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It is evident from the scatter plot of figure 8.2, where all scores except
one are less than 5.0 and many hover between 2.5 and 3.5, that most of
the library leadership teams were reasonably confident that they could

Unpredictability

predict events in the external environment that might affect the library.

Although the leadership teams’ views of the external environment did
not have a significant impact on innovative performance in the research li-
brary, it is instructive to examine the data more closely. By using the mean
to dichotomize unpredictability and innovation performance, all 50 librar-

ies are placed in one of four quadrants as in table 8.1.

TABLE 8.1

Predictability versus Innovative Performance for ARL Libraries (N = 50)

Innovative Not Innovative
Unpredictable 13 12
Predictable 14 11
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As see in the table, 13 research libraries whose leadership teams
viewed the environment as unpredictable were innovative, as compared
to 14 libraries that were innovative and perceived the external environ-
ment to be predictable. Given the almost uniform distribution across the
four quadrants of table 8.1, the unpredictability factor did not have a sig-
nificant impact on innovation performance.

The theoretical perspective and numerous empirical studies
(Baldridge and Burnham 1975; Damanpour 1996; Davis 2003; Koberg
and Ungson 1987; Koberg, Detienne, and Heppard 2003) suggest orga-
nizations that exist in a dynamic environment will respond by initiating
innovative approaches to address the risk posed by the more uncertain
environment. In his study of small business firms, Freel (2005) notes spe-
cifically that perceived higher levels of human resource uncertainty and
difficulty in recruiting required skill sets in service organizations are as-
sociated with increased innovation. However, the theoretical approach,
as evidenced in these studies, did not hold for the S0 ARL libraries in
the study sample. In an opposing theoretical perspective, researchers have
suggested that managers might respond more conservatively to environ-
mental turbulence. In studying public organizations, Andrews (2009)
hypothesized that managers in a turbulent environment might become
increasingly cautious and less willing to develop new services. This hy-
pothesis was supported with both objective and subjective measures of
environmental turbulence. In a study of Texas school districts, Boyne and
Meier (2009) found that environmental turbulence had a negative im-
pact on organizational performance, suggesting that managers mitigate
the harmful effects of a volatile environment by maintaining structural
stability.

Both theory and methods are implicated in the mixed results regard-
ing innovation and the perceptions of the external environment. It is im-
portant to acknowledge the long-standing methodological challenge in
capturing environmental uncertainty as a variable in an empirical analysis.
Researchers have cited substantial differences in the use of objective and
subjective measures to assess various aspects of the environment (Boyne
and Meier 2009; Kuivalainen et al. 2004; Milliken 1987). Perceptions
are an important variable in empirical analyses. However, they may suffer
from respondent bias. Obviously, some library managers will overstate
the degree of uncertainty while others might view the environment as rel-



Trigger Events and Jolts from the External Environment

atively benign. In this study, variance in leader response was mitigated by
averaging the views of the entire leadership team to create the perception
of environmental uncertainty for the library.

For objective measures, researchers have used population density
and ethnic diversity as proxies for environmental complexity. Andrews
(2009) found, however, that both objective and subjective measures of
the environment were similarly related to organizational performance.
There is little convincing research that either contradicts or supports
the generally accepted belief that top administrators can provide reliable
information about their organizations (Koberg et al. 2003). Although
self-assessment measures can be prone to bias, they are the most com-
monly used approach, given that other measures are difficult to obtain
and can also be biased (Gatignon et al. 2002).

Conclusion

Organizational scholars have pointed out that one of the most lethal as-
pects of a turbulent environment is the inability of leaders to predict the
impact on their organization (Anderson and Tushman 2001; Boyne and
Meier 2009). What we see in the ARL analysis is a group of library leaders
who are confident that they understand external pressures and who are
familiar with what their peer institutions are doing. However, it is possible
that leaders with long tenure in the profession may not be undertaking
the boundary spanning and external communication that is required to
properly assess the potential impact of a dynamic environment.

The predominant theoretical argument holds that environmental
dynamism will result in more organizational innovation in order to cope
with the uncertainty. As Hurley and Hult (1998) suggest, adaptation to a
rapidly changing external environment will require the adoption of new
behaviors and the creation of a greater capacity to innovate. This argu-
ment probably fits best with the for-profit sector and organizations that
are seeking a competitive edge. In fact, for a nonprofit institution like the
library, we might expect less innovation in turbulent times where leaders
choose to stabilize their organizations rather than take on more risk. We
are left with the possibilities that library leaders are aware of the more
dynamic environment and have consciously chosen not to address the
uncertainty or, alternatively, they are so embedded in the norms and tra-
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ditions of the profession that it becomes very difficult to step outside of
these boundaries.

A vibrant, capitalist economy will continue to encroach on the do-
main that has traditionally been the uncontested market of the research
library. University administrators will ask the library to do more with less.
However, the library is not a passive victim of these forces in the external
environment; opportunities are plentiful in collaboration with external
agents, the transfer of technology for adaptation to library services, and
the tapping of a rich source of new ideas and knowledge.
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Unexpected Results:
The Demographics of the Leadership
Team

MUCH OF THE RESEARCH on innovation suggests that organizations
led by older teams will be less innovative whereas those led by more ed-
ucated teams will be more innovative. Wilder (1999, 1) notes that librar-
ians, particularly academic librarians, are older than other professionals
in all but a few occupations. For the profession, about 75 percent of li-
brarians are 45 years or older, and the trend appears to be in the direction
of increasing age with significant aging occurring after 1990. Tenure in
the profession has similar characteristics. Library leaders generally have
significant library experience, having spent most of their careers in a li-
brary.

Upper echelons theory provides a framework for understanding how
the demographics of the leadership team can affect the innovativeness of
the research library. In constructing the research model, it was expected
that the effects of age and educational level would affect leadership ac-
tions in attempting to introduce major change in the library. However, the
statistical results were most unexpected—the age and educational level of
the library leadership team did not have a significant impact on the inno-
vativeness of the research library.
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Upper Echelons Theory and Demographics

Upper echelons theory is premised on the concept of bounded rationali-
ty—the idea that leaders, and most everyone else, cannot readily under-
stand a complex information environment (Hambrick 2007). Therefore,
according to Hambrick, we must consider how the biases, emotions, and
dispositions of top executives affect organizational performance. Ham-
brick and Mason (1984) developed a model of how these upper echelon
characteristics are reflected in organizational outcomes, suggesting that
managerial characteristics will partially predict how well the organization
performs. They argue that complex decisions, such as those involving the
strategy of the organization, are difficult to make based solely on technical
and economic factors. For these more complex decisions, leaders are in-
clined to make decisions based on behavioral factors. Given the difficulty
of obtaining data about behavior and internal cognitive states, researchers
can reliably use information about functional backgrounds and tenure to
understand leaders’ strategic actions (Hambrick 1994, 2007). Based on
this theoretical perspective, the ARL study used library leadership age,
tenure, and educational level to assess the impact of these characteristics
on innovativeness.

The Impact of Leadership Demographics

Many researchers have explored how leadership demographics such as
age and tenure can affect organizational performance and the ability to
innovate. Several studies have shown that older leadership results in risk-
averse behavior that is not likely to lead to innovative practices (Bantel
and Jackson 1989; Ferndndez-Mesa, Iborra, and Safén 2013; Finkelstein
and Hambrick 1990; Hambrick 1994, 185). Although there is some vari-
ability, the general trends suggest that higher age and longer tenure will
adversely affect the organization’s ability to innovate. On the other hand,
higher educational levels and a more diverse education within the leader-
ship team have shown positive correlations with innovativeness.

Bantel and Jackson (1989) examined the characteristics of top man-
agement teams (TMTs) in banks including average age, average tenure?

22 The focus here is on organizational tenure, the number of years a team member has
with the specific organization. A related concept is team tenure—the number of years
one has been a member of a specific team.
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in the firm, education level, and heterogeneity with respect to age, ten-
ure, educational background, and functional background. Results indi-
cated that innovative banks are managed by more educated teams who
are diverse with respect to their functional areas of expertise. These rela-
tionships remained significant when controlling for organizational size
and team size. In their study of innovation and education levels in high
schools, Daft and Becker (1978, 53) found that teacher professional-
ism as measured by the percentage of teachers with a master’s degree
was highly correlated with innovation. In circumstances similar to what
might be found in a research library, Davis (2003) studied the phenom-
enon of implementing technological innovation by focusing on innova-
tions that are purchased in contrast to innovations that are developed
in-house. In this study of 241 drug and alcohol treatment centers, she
found that education was positively related to the awareness stage of
innovation.

Finkelstein and Hambrick (1990) studied executive-team tenure
in a sample of 100 organizations in the computer, chemical, and natu-
ral gas distribution industries. These researchers found that tenure has
a significant impact on strategy and performance, with long-tenured
managerial teams following more persistent strategies that conformed
to the norms in the industry. Wiersema and Bantel (1992) report firms
that are most likely to undergo strategic corporate change had top teams
characterized by lower average age, shorter organizational tenure, and
higher educational level. Daellenbach, McCarthy, and Schoenecker
(1999) report studies of the opposite effects in which years of experi-
ence in the industry are positively related to innovation. Using an upper
echelons theoretical framework, Carmelo-Ordaz, Herndndez-Lara, and
Valle-Cabrera (2005) found that TMT tenure has a negative influence
on innovation whereas educational level has a positive effect. Daman-
pour and Schneider (2009) used survey data on 25 innovations in 725
local governments to assess how manager characteristics influence in-
novation adoption decisions. These researchers report that the age of
managers in public organizations was not significantly related to inno-
vation.

In a large empirical study of three industries (aerospace, electron-
ics, and telecommunications), Koberg, Detienne, and Heppard (2003)
used complexity theory as a theoretical framework and found that CEO
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age was negatively associated with incremental innovation (i.e., higher
age, less incremental innovation), a result that was contrary to their hy-
pothesis. The effect might be explained by their research protocol that
aggregated both administrative innovations (rules, work procedures,
work schedules, etc.) and technical innovations together.” The Koberg
study also reported partial support for CEO age being negatively re-
lated to radical innovation. Especially relevant for institutional non-
profits and the research library, these researchers note that managerial
variables such as tenure in position and tenure with the company were
significant predictors of incremental innovation. Managers who have
a long tenure and history with an organization have invested consid-
erable effort in existing services and are more psychologically attuned
to preserving the status quo and continuing on an incremental innova-
tion track.

The dispersion or heterogeneity of certain characteristics within
the top management team (Bantel and Jackson 1989; Hambrick 1994)
can also affect innovation capability. Wiersema and Bantel (1992) note
that higher organizational tenure heterogeneity and higher educational
specialization heterogeneity are positively related to strategic change. It
should be noted that this demographic diversity, however, can be posi-
tive only up to a point. At very high levels of diversity, conflict and power
struggles are likely to occur.

Table 9.1 provides insight into team age and tenure variation in the 50
libraries in the ARL study, where the standard deviations suggest relative-
ly little diversity in these two factors.

TABLE 9.1

Demographics of the ARL Library Leadership Teams (N = 50)

Variable Mean Standard Deviation
Leadership Team Average Age (Years) 55.5 4.13
Leadership Team Average Tenure in the 25.1 6.15
Profession (Years)

B Froma methodological perspective, it is best to examine administrative and technical
innovations separately since these innovations originate in quite different circumstances
(Damanpour and Aravind 2011).
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Demographics in ARL Libraries

Although the reported studies of for-profit firms cannot be generalized
to research libraries, the aging library profession and long tenure in the
position may have significant impact on library innovation performance.
It must also be acknowledged that leaders can be flexible, regardless of
age, and are able to adjust their management styles based on the specific
situation. Indeed, the analysis of library leadership demographics yielded
the most unexpected results of the entire study.

Leadership Age and Tenure

Although there are some mixed results, the trends from earlier research
suggest that the age of the leadership team will negatively affect innova-
tion while educational levels will positively affect innovation. The ARL
library innovation study hypothesized that the leadership average age and
tenure in the profession would be negatively associated with innovation
performance.

However, the library leadership average age and tenure in profession
were not significantly correlated with innovation performance (appendix
C). Examination of the scatter plot indicates that an inverted U-shaped
distribution for these variables was also not present, suggesting that the
middle ranges for age and tenure were also not correlated with innovation
performance. To explore these relationships further, leadership team age
and innovation performance were dichotomized using the means to cre-
ate the four quadrants as shown in table 9.2.

Asis evidentin table 9.2, there is almost a uniform distribution across
the four quadrants with the highest frequency in the Young Team—Inno-
vative category. In framing the hypotheses in the library study, it was sug-
gested that younger teams would not have the experience or confidence
to support innovation in libraries. Because of career and retirement con-

TABLE 9.2
Distribution of Innovative Libraries and Leadership Team Age (N = 50)
Innovative Non-innovative Total
Libraries Libraries
Young Teams 15 11 26
Mature Teams 12 12 24
Total 27 23 50
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cerns, older teams would be less likely to take on the risk that is associated
with major change. In the ARL sample, libraries with younger teams and
more mature teams have clearly been able to innovate. These results sug-
gest that other factors are compensating for the possible negative effects
of age within the leadership team.

In an alternative perspective, libraries may be achieving more innova-
tive capability from leadership teams that have worked together for pro-
longed periods. In particular, as discussed in the framing of the mediation
hypothesis in chapter six, organizational ambidexterity will take time to
develop as the team experiences more positive interactions. Although
the exploration of these various causal effects was beyond the scope of
the library study, it might be expected that the age of the leadership team
would positively affect ambidexterity that in turn has a positive impact
on innovation performance. Therefore, the more mature teams may be
more ambidextrous, embracing a flexible strategy that results in a more
innovative organization.

Leadership Education

The two most puzzling results in the empirical study are related to the
educational level and educational diversity of the senior team. As noted
previously, several empirical studies (Bantel and Jackson 1989; Wiersma
and Bantel 1992) have found that leaders with higher levels of education
are more open to different points of view and cognitive diversity can help
offset the negative tendencies resulting from leaders existing for long pe-
riods in a single profession. In the innovation study, neither educational
level nor educational diversity of the library leadership team had a signif-
icant impact on innovation performance (appendix C).

In this study, we also examined educational diversity as it relates to sci-
ence degrees held by the senior team. Library leaders with diverse academ-
ic backgrounds and with degrees in science, engineering, and computer
science are likely to be more supportive of technology-based innovations
originating in these disciplines. The correlation of education diversity (sci-
ence)** was small but positive, suggesting that senior teams with science
degrees might have more of an impact on innovation performance.

24 Educational diversity (science) was constructed by examining the number of sci-
ence-related degrees that were held by the leadership team.
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Reassessing Upper Echelons Theory

There is a continuing debate and dialog about the effectiveness of the
upper echelons theory (Hambrick 2007). Organizational theorists
have demonstrated early and persistent support for the upper echelons
perspective in studies regarding the positive effect of elites” attitude
toward change and innovation (Daft 1978; Damanpour and Aravind
2012; Hage and Dewar 1973). However, Edmondson, Roberto, and
Watkins (2003) argue that the Top Management Team (TMT) demo-
graphic composition is relatively stable and does not account for spe-
cific situations. This lack of refinement or precision has led to conflict-
ing empirical results due, in part, to the imperfect proxies inherent in
the theoretical approach. Situational leadership research suggests that
leaders will adjust their styles based on specific circumstances (Hersey,
Blanchard, and Natemeyer 1979). In a specific situation, a leader may
choose either a highly directive or a highly participative management
style.

Finkelstein and Hambrick (1990) have examined managerial discre-
tion as a possible bridge between these disparate theoretical approach-
es. Managerial discretion refers to the latitude of action available to top
executives. From a methodological perspective, Hambrick (2007) has
noted that upper echelons theory will have more explanatory power in
organizations where managerial discretion is high. Finkelstein and Ham-
brick (1990) studied some 100 for-profit firms and found that executive
team tenure had a stronger impact on firm performance when these ex-
ecutives had more managerial discretion. Finkelstein and Hambrick hy-
pothesize that where discretion is high, upper echelons theory is likely to
have stronger explanatory power.

This effect is quite intuitive. Given the oversight from the university
and the librarian allegiance to the traditions and norms of the profession,
leaders might have less autonomy to make independent decisions regard-
ing major change. In fact, the parent institution—administrators, faculty
advisory groups, and budget constraints—can restrict the autonomy of
library leaders. Thus, the methodological perspective explains, in part, the
low correlations of innovation performance with age and tenure in ARL
libraries.
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Conclusion

The lack of correlation between library leadership age and education, spe-
cifically science education, and innovation performance deserves more
discussion. From the innovation study, it was apparent that the demo-
graphics of the library leadership team did not affect innovation perfor-
mance. In an extensive meta-analysis of empirical research in the period
from 1990 to 2009, Damanpour and Aravind (2012, 509) report that the
impact of managers’ age on innovation was nonsignificant and “the neg-
ative effect of tenure on innovation has been overstated in the literature.”
This in-depth analysis supports what we found in the ARL study as de-
picted in table 9.2, where both mature and young teams were shown to
be innovative. Given that the library age profile will not change quickly,
this observation suggests that research libraries can continue to innovate
and benefit from the experience and professionalism of the more mature
library leader.

However, leadership educational diversity remains a concern. In the
coming years, the research library will be overwhelmed with advanced
technologies that can be applied to create totally new services. Open-
source software provides a rich source of new knowledge and high-qual-
ity software for library applications. Robotics and intelligent systems are
advancing rapidly into virtually every aspect of society, and a library robot
could probably handle many routine reference questions. Deep learning
and the application of neural networks are resulting in major advances
in acoustic modeling and image recognition, offering the potential to
significantly benefit the use of library multimedia resources (Hinton et
al. 2012). Online tutorials for bibliographic instruction hold promise
for extending this valuable instruction to all those students who need it
(Tancheva 2003). Although many of these technological breakthroughs
will occur in the world’s research labs, the library will need leaders and
members who understand the technology, can transfer it into the library,
and can apply it to new and existing services.
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CULTURE
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Management
Innovations:
Creating the Innovative Culture

CULTURE CAN BE DEFINED as the deeply seated and often unconscious
values and beliefs shared by the personnel in an organization (Martins
and Terblanche 2003). In a historic and well-established institution, the
culture acts in a way to preserve the status quo, making it very difficult to
implement a major new innovation. The “iron cage” metaphor (DiMaggio
and Powell 1983) accurately portrays this situation and suggests that the li-
brary institutional culture perpetuates some of the more restrictive aspects
embedded in the norms and traditions of the profession. In these more
bureaucratic organizations, “There’s little room for passion, ingenuity, and
self-direction” (Hamel 2006, 8), resulting in an inability to respond to a
rapidly changing external environment that requires flexibility and creativ-
ity. In addition to Hamels view of the corporate world, similar insights are
emerging from academia. Much of what James Duderstadt writes about
the university is relevant for research libraries. In what some would call a
significant departure from conventional academic wisdom, he notes that
“the forces of change upon the contemporary university, driven by social
change, economic imperatives and technology, may be far beyond the ca-
pacity of our current educational paradigms” (Duderstadt 2000, 261).
The study of how future library leaders view their culture is reveal-
ing. Using the Competing Values Framework, Maloney and colleagues
(2010) found that future library leaders viewed the library culture as pri-
marily hierarchical with a focus on stability and the associated rules and
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procedures. These future leaders preferred a more innovative culture that
could respond to both the disruptions and the opportunities emerging in
the university and the external environment. To transform the library cul-
ture to one that is more open to change, leaders will need to expend con-
siderable effort in an intense, iterative activity—communicating, sharing
ideas, and articulating goals (Jelinek and Schoonhoven 1991, 84), ulti-
mately taking the institution to a place that most of today’s professional
librarians have not experienced.

From the previous chapters, we have seen that an integrated leader-
ship team, effective decision making, and a strategy that embraces flexi-
bility are factors that can stimulate and sustain a more innovative culture
in the library. The significant factors in the research model accounted for
almost 50 percent of the variation in innovation performance of research
libraries. Obviously, other factors in the complex social environment of
the library can affect the ability to innovate. This chapter builds on the
earlier empirical results to suggest that a new model for innovation is
needed in the research library. This new model stresses the importance of
management and administrative innovations in contrast to the technical
innovation that is delivered to the end user.

Recent innovation research (Birkinshaw, Hamel, and Mol 2008) has
begun to focus on management innovation, a promising new area that re-
lates to the work of the organization—administrative practices, efficiency,
organizational structure, and strategy. Hamel (2006, 4) defines manage-
ment innovation as “a marked departure from traditional management
principles, processes, and practices or a departure from customary orga-
nizational forms that significantly alter the way the work of management
is performed.” In his review of innovative business enterprises, Hamel
highlights the need to challenge conventional management practices
and to search for radical management principles. Wong’s (2013) study
demonstrated that management innovations affect critical dimensions
of the work environment including human resources, process, and mar-
keting. In a study of public libraries in six Northeast states, Damanpour
and Evan (1984) found that the relationship between administrative and
technical innovations is even more impacting in high-performance orga-
nizations. The premise in this text is that management innovations be-
come the primary enablers of major change in the research library. This
chapter reviews the theoretical underpinnings for these management and
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administrative innovations and discusses specific examples for library
practitioners to consider.

Management Innovation

Major sources of management innovation are the managers themselves.
However, these innovations do not result in new products or services
for the end user. Rather, the innovation relates to how the organization
does its work. In a recent study, Damanpour and Aravind (2011, 429)
reviewed the changing vocabulary related to management and innova-
tion and proposed an encompassing definition for managerial innovation
that includes “new approaches in knowledge for performing the work of man-
agement and new processes that produce changes in the organization’s strat-
egy, structure, administrative procedures, and systems” (italics in original).
Within these broad categories, one can imagine variants or subdivisions
including innovations for marketing new products and services and ap-
proaches for collaborating across institutional boundaries, what Walker
(2008) has called ancillary innovations. All of these innovations are im-
portant, not only for the efficient operation of the organization, but also
for driving organizational change and renewal.

Birkinshaw, Hamel, and Mol (2008) discuss the various perspectives
that have emerged in the research literature regarding management inno-
vation. The perspectives and core questions are instructive for how man-
agement innovations might emerge in a research library. The institutional
perspective addresses the various socioeconomic conditions that can give
rise to or restrict management innovation. For the research library, the
norms of the profession and the bureaucratic traditions of the university
are part of the social environment that limits the organization’s ability to
innovate. As one example, the continuing decline of the library budget is
part of the institutional and economic climate in which the library resides.
The cultural perspective acknowledges that established organizations do
not change easily, and there is considerable emphasis on preserving the
status quo and avoiding the risks that might lead to radical innovations.
The library focus on service quality and adherence to rules and processes
is part of the culture that can resist major change. In a case study, Mc-
Cabe (2002) examines how managers’ subjectivity becomes embedded
in the culture of an organization, resulting in resistance to a new way of
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doing things and perpetuating established practices. This cultural inertia
typically results in incremental innovations and minor improvements to
existing services (Jantz 2012). Conner’s (2014, 147) recent case study
of four academic libraries supports this view in reporting that most inno-
vations are a repurposing of what is already there. The rational perspective
is based on the notion that managers and leaders will recognize perfor-
mance gaps and opportunities and will act to put in place more effective
ways of working to address these issues.

The three perspectives provide clues as to how innovations might
emerge in the library. Jolts from the external environment can cause
a leader to take action, but the embedded culture can act against any
change in order to preserve the status quo. Managers, however, do ini-
tiate innovations and they are not merely passive agents of the environ-
ment or subject to the restrictions of the established culture. Manage-
ment innovations are frequently tacit and difficult to define and can take
along time to thoroughly diffuse throughout the organization (Birkin-
shaw, Hamel, and Mol 2008). Few professional librarians have formal
training that prepares them to create these truly innovative manage-
ment approaches. The focus on management innovation will require a
reorientation in order to innovate in the critical dimensions of manage-
ment practice including developing strategy, implementing R&D ini-
tiatives, managing human resources, building teams, making decisions,
and tracking performance.

Stimulating Creativity and Ideas

The innovation process begins with creativity and how ideas are gener-
ated and preserved in the organization. Questions for library leadership
relate to whether new ideas are being generated in sufficient numbers and
how ideas are acted upon. These questions can be framed within the con-
text of what Hansen and Birkinshaw (2007) have called the “innovation
value chain”—idea generation, conversion, and diffusion. In a sense, it is
a way of looking at the innovation diffusion process in figure 3.1 through
the lens of idea generation (figure 10.1). Figure 10.1 is an oversimplifica-
tion of a complex process in which an idea must gain currency and pass
through increasingly resistant hurdles in order to become a successful in-
novation.
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FIGURE 10.1
The Innovation Value Chain (adapted from Hansen and Birkinshaw 2007)

Innovation
Idea Idea Idea Idea
An?;::ﬁ';:s> Generatit>> Conversi> Diffusion Implemented

There is a key question for leaders and managers in each phase of the
value chain. Are members of the library creating good ideas or bringing in
good ideas from other organizations? Are the best of these ideas selected
and acted upon in a timely fashion? Are the resulting innovations prop-
erly marketed and diffused throughout the targeted client base? Answers
to these questions can provide possibilities for management innovations
that will support the innate, creative talents of each member of the library.

Creativity is the “production of novel and useful ideas in any domain”
(Amabile 1996, 1). Amabile’s research highlights two major aspects of
creativity in organizations. First, all humans with normal capacities can
be creative and, secondly, the social environment can influence both the
level and frequency of creative behavior. Ideas must surface within the or-
ganization and survive long enough to get the attention of library leader-
ship. As Ekvall (1991, 73) points out, “idea management is about finding
and taking care of ideas for change in the organization’s operations, con-
cerning both products and processes.” Intuition, insights—what Johnson
(2010, 77-78) calls hunches and describes as “fragile creatures” — take
time to develop into ideas worthy of consideration.

At this early stage of idea generation and management, there must be
people in the organization who can supply the energy necessary to raise
the ideas to a threshold of organizational consciousness where discussion
can begin (Van de Ven 1986, 592). The debate within the leadership team
will be based not only on the merits of the idea but also on the compat-
ibility of the potential innovation with the library mission and the dif-
ficulty of implementation. A primary role of leaders and managers is to
provide the environment for stimulating new ideas, to champion the best
ideas, and to provide the resources for implementation (Amabile 1998;
Hansen and Birkinshaw 2007). This more creative library environment
can be brought about by managers innovating, not in the realm of new
product or service innovations, but rather in how the organization carries
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out its work. Process, structural, and strategic innovations can all move
the organization towards a more creative culture. Specific examples of
management innovations are highlighted here, each representing signif-
icant change in how the library does its work. For each, the management
innovator will need to build legitimacy so that the innovation becomes
acceptable to those constituencies that are impacted (Birkinshaw, Hamel,
and Mol 2008).

Process Innovations

Process innovations can improve the efficiency of the organization, but
these innovations can also stimulate new ideas through incentive systems
or by putting in place approaches to generate and manage ideas.

An Idea Database
Do members of the research library generate ideas in sufficient quanti-
ties to support a more innovative culture? Alternatively, are library mem-
bers bringing in new ideas from other organizations and from firms in
the for-profit sector? In all likelihood, library leaders have only anecdotal
evidence to answer this question. Variants of the idea database have been
used by many of our most creative scientists. Joseph Priestly and Charles
Darwin used their commonplace books “as a repository for a vast mis-
cellany of hunches” (Johnson 2010, 86). An idea database can preserve
hunches and ill-formed intuitions in order to provide the time for matu-
ration into a well-formed idea. Although standard database tools can be
used to collect and manage ideas, this more technological approach does
not typically take into account the unique needs of library innovation.
Litchfield and Gilson (2013) have proposed an approach for the
management of creativity that uses a museum metaphor for curating idea
collections. The idea curators do not take responsibility for the ideas nor
would they necessarily generate or develop work plans to support a par-
ticular idea. Relative to the earlier discussion on organizational ambidex-
terity, curators typically are seeking a strategic balance in their collections
and will organize idea collections to support both exploitative and ex-
ploratory strategies. The activities of idea curators can be organized into
three domains: shaping idea collections, maintaining idea collections,
and getting the idea used and converted into viable new services. Shaping
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involves creating a balance with an appropriate mix of ideas that support
the library’s strategy. The maintaining function has the obvious roles of
providing access to the collection but also deaccessing ideas that are no
longer relevant. The activity of “using creative ideas” relates to the diffu-
sion process by connecting an idea to a potentially innovative new service
and moving it into the discussion, adoption, and implementation stages.

One of Litchfield and Gilson’s most useful suggestions is for organi-
zational members to study the idea collections to understand what ideas
have worked, how various ideas can be integrated to form a totally new
innovation and to insure that the idea database does not become some
forgotten archive. These researchers have combined the curator function
with idea management to create a unique new role for research libraries
and one that fits nicely with the traditions and culture of the library. This
role can easily be extended by transforming the idea database into a learn-
ing forum in which ideas are discussed with members of the organization
to enhance learning and the growth of knowledge. As Fowler (1998) re-
ports, there is evidence in academic libraries that this continuous learning
is a critical foundation for innovation.

In the corporate world, the best innovators have systematized the
generation and testing of new ideas. Hargadon and Sutton (2000) report
that two major techniques have been successful in the commercial sector.
First, there is the concept of knowledge brokering, in which organization
members serve as intermediaries between disconnected pools of ideas.
These people are constantly scavenging for old ideas within the organiza-
tion that can be reapplied in new contexts. Secondly, these brokers keep
old ideas alive by communicating across the organization and talking
about how these ideas might be applied in different areas. Johnson (2010,
61) notes that the most productive tool for generating good ideas is the
“circle of humans, at a table, talking shop.” Klein and Convertino (2014,
40) report a variant on this approach that can augment the generation
of new ideas. Major corporations such as IBM and Starbucks have used
crowdsourcing to solve a particular problem. “Crowds can rapidly devel-
op huge volumes of novel ideas by recombining and refining the ideas
proposed by other participants.”

In effect, the idea database becomes an information exchange and
knowledge management tool, facilitating the growth of individual and
organizational intelligence. The idea database helps answer the question
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in the first stage of the value chain about whether sufficient new ideas are
forthcoming from within the organization. Assuming there is consensus
about proceeding to the next stage in the value chain, a leader or leaders
must step forward to support the idea and guide it through an organiza-
tional maze—some would call this a “gauntlet™—in order for the idea
to move through the idea conversion and diffusion stages of the value
chain.

Human Resources

Human resource (HR) practices are critical in order to provide an orga-
nizational climate that fosters creativity and critical thinking. These prac-
tices, such as employee training, performance appraisal, and reward sys-
tems, do not directly affect organizational performance but rather work
through other processes, including administrative practices and techni-
cal innovation, to enhance the performance of the organization (Ceylan
2013; Chen and Huang 2009).

Scarbrough (2003) characterizes HR management as the intersec-
tion of two flows: people flow and knowledge flow. Careful selection of
people for a project, establishing innovative compensation strategies, and
revising career and performance appraisal systems can all improve the
flow of knowledge throughout the organization—how this knowledge is
acquired, how it is shared, and how it is applied to solve problems.

Employees should have an understanding that expressing their
thoughts and ideas will not jeopardize their career or status in the organi-
zation. For radical innovation to occur and flourish, the organization and
HR practices must provide psychological safety. By defining predictors of
organization-level practices and team-based practices, Un (2010) found
that the organizational-based approach offers more psychological safety
and therefore supports radical innovations more effectively while the fo-
cus on team practices is better for achieving incremental innovations.

Performance appraisal is probably one of the most challenging HR
tasks for managers, the least effective for improving individual perfor-
mance, and one that creates more dissatisfaction among organizational
members than any other management process. The research library gen-
erally follows the procedures established by the university HR organiza-
tion in terms of how to do performance review. However, there are com-
plementary procedures that can be put in place to improve the process.
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For example, to emphasize the customer-supplier relationship, each
organizational member can identify customers who are recipients of his
or her work during the performance year. These “customers” can be peers,
subordinates, or managers within the organization or others within or ex-
ternal to the university. The customer uses a form to address the quali-
ty, reliability, and timeliness of the service and also provides a free-text
assessment of the individual’s performance. These forms are anonymous
and are provided to the employee’s administrative manager for review.*
In a subsequent meeting with the employee, the manager reviews the
forms with the employee and discusses possibilities for improvement. In
the end, the employee receives more direct and credible feedback from
those who are intimately familiar with the quality of their work. As Cey-
lan (2013) points out, HR practices can enhance human capital creativity
by improving morale and providing more constructive feedback to the
employee.

Obviously, the HR strategy is closely connected to and dependent on
the senior leadership team. Collins and Clark (2003) have found that the
social network of the senior team can mediate the relationship between
HR practices and the performance of technology-based firms. In effect,
integration of the team at the top of the organization strengthens the im-
pact of HR practices, resulting in better organizational performance.

New Roles

The HR function is closely associated with the creation of new roles in
the library. As libraries innovate and introduce new services, marketing of
these services becomes even more important (Spalding and Wang 2006).
In discussing the opportunities for libraries in educational technology,
Wolpert (1998, 33) emphasized the role of marketing: “Libraries must
become substantially more sophisticated about packaging, advertising,
and promoting their valuable resources.” In a study of organizations in
a US government agency, Hurley and Hult (1998) report that a market
orientation can enhance performance when it is combined with organi-
zational learning—the development of new knowledge. Marketing can
help the organization anticipate user needs whereas organizational learn-

25 The author has been involved with a similar process in his earlier work at Bell Lab-
oratories and found that the approach provided a significant improvement over more
traditional performance appraisal processes.
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ing helps the organization translate these needs into innovative services.
Closely related to marketing is the role of looking outward and boundary
spanning. Most of the technology for innovations will originate in the
for-profit sector. Librarians can actively seek out and transfer this tech-
nology into the library where it can be modified and adapted by those
involved with library R&D.

Managing Library R&D

Organizational structure and the creation of a separate R&D unit continue
to be debated within the research library community. However, the ben-
efits of exploration—the generation and use of new knowledge—cannot
be overstated. Although the librarian profession can be considered “infor-
mation intensive,” as Neal (2006, 1) points out, it is an information-poor
profession where “decisions are not supported by evidence” and “research
in the field is poorly understood, communicated, and applied.” In a classic
paper, Cohen and Levinthal (1990) observe that an increased R&D in-
vestment creates a capacity to assimilate and exploit new knowledge that,
in turn, enhances the innovativeness of the organization. Damanpour and
Aravind (2012, 508) report that separating the allocation of resources for
knowledge acquisition from those for operational activities can best sup-
port the R&D activity.

Many ideas result from exploratory work, and research libraries un-
dertake R&D work in a variety of ways. However, relatively few research
libraries have created separate R&D units. In the recent ARL Innovation
SPEC Kit, the authors (German and Namachchivaya 2013, 16) report that
31 libraries have invested in R&D. However, only nine of these libraries
have separate R&D units. The following quote characterizes how the oth-
er 22 libraries conduct R&D: “There is no formal staff or structure” and
leaders “want the organization to be flexible enough to allow for different
units to engage in R&D activities as necessary” (16). This more traditional
approach to R&D significantly reduces the benefits that can accrue from
exploratory work. First, embedding exploratory activities within a spe-
cific unit will likely produce incremental innovations that are specific to
the functioning of that unit. Secondly, it is very difficult for an individual
within one of these units to ascertain how much time he or she is allowed
to spend on exploratory activities. Ultimately, whatever time has been ap-
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proved yields to the priority and urgency to support existing services.?® Fi-
nally, it is very difficult for library leaders to manage and assess the explor-
atory work that is distributed throughout the organization. These factors
all speak to the advantages of creating a separate R&D unit or work group
with considerable autonomy and ample financial resources.

In the ARL study, 15 libraries in the sample of 50 indicated that they
had separate units for R&D work.”” Yet, only eight of these libraries scored
above the mean for innovative performance. Although it is difficult to
draw any conclusions from this observation, it does suggest that research
libraries are beginning to restructure in order to support more explorato-
ry work, but are having difficulty integrating exploratory output into the
services delivered to clients. Two important questions emerge for library
leaders regarding exploratory work: (a) how do R&D activities become
an integral part of the library culture and (b) what are the skills required
to manage R&D activities?

Vision, Mission, and Strategy

An innovation strategy is one that will promote the development and im-
plementation of new products and services. In her study of organization-
al effectiveness in colleges and universities, Cameron (1986) found that
both management strategies and environmental dimensions were most
important, highlighting proactive strategies with an external focus as be-
ing especially relevant. In a study of user-centered libraries, Deiss (2004)
highlights the challenge to library leaders to utilize strategy to make deci-
sions about innovations in order to create value-added services on a con-
tinuous basis. Conner (2014, 46) suggests that the way forward requires
aredefinition of the library mission. The challenge to institutional leader-
ship is to mobilize those strategic actions that will create the environment
for more radical management innovation (Markides 1997).

26 The author has extensive experience with this phenomenon in managing software de-
velopment at Bell Laboratories. Members of technical staff were permitted to engage in

R&D work for one day per week, but the press of development schedules rarely allowed
them to take advantage of this time.

27 This determination was made based on agreement from statement 10 on the survey:
“In our library, exploratory and production activities are structurally separated” (Jantz
2013).

139



140 CHAPTER 10

Support for Innovation

It has been shown in an extensive meta-analysis that a simple strategic
statement supporting major change and innovation and communicat-
ed throughout the organization leads to a more innovative organization
(Damanpour and Aravind 2012, 509). To further understand research
library support of innovation, the strategic plans of all 50 ARL libraries
in the study sample were examined to determine if innovation was a key
element of library strategy. In the sample of 50 libraries, 17 had such a
statement in their strategic plan. To qualify, the statement had to demon-
strate an understanding of the difficulty of innovating and a commitment
to making it happen. One of the best statements is as follows:

In order to foster innovation in library service, (the
library) must acknowledge the need for innovation, sup-
port the time required for it, and recognize that the time
crunch can have a significant impact on the employee’s
ability to come up with creative solutions to problems in
the library. (MSU Libraries 2008, 16)

For purposes of comparison, statements that did not qualify revealed
an unconvincing commitment to innovation with little understanding of
organizational complexity and the resulting conflicts. The following is an
example of an unconvincing commitment to innovation from one ARL li-
brary: “Our mission is to inspire innovation and advance the ways knowl-
edge is shared and preserved for posterity.”

The Innovation Portfolio

Given the risk and uncertainty, the decision to adopt a major innovation
and proceed with implementation cannot be taken lightly. Walker (2008)
has identified a characteristic in nonprofits that seek legitimacy by claim-
ing to have implemented an innovation. In the research library, a website
might identify a new service that the library is offering. A specific librari-
an or workgroup might be charged with implementing this service while
also coping with a diverse portfolio of other responsibilities. As a result, a
potential new service can remain largely as a statement on the website or
a prototype without sufficient resources to achieve full implementation.
Unfinished prototypes, however, should not become a way of life. This
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risk can be mitigated and effectively managed through the use of an in-
novation portfolio. Library leaders can define and manage an innovation
portfolio through the use of an innovation matrix that has two major ben-
efits: (a) it gives managers a framework for reviewing all innovation ini-
tiatives that are underway and (b) the matrix also provides a mechanism
to assess the mix of innovations that can be spread across core services,
new services, and breakthroughs that are transformational for the library
(Nagji and Tuff2012). The balance across these three areas can be aligned
with the library strategy in order to meet demands of clients while also in-
curring an acceptable amount of risk. The R&D Project Portfolio Matrix
is one such specific tool for aligning with strategy and identifying gaps
between possible long-term benefits and customer value (Mikkola 2001).

Conclusion

Mol and Birkinshaw (2006, 26) state that management innovation is
“the missing piece of the innovation puzzle.” The premise in this chapter
is that management innovation is not only the primary driver of techni-
cal innovations but it is also needed to create a more innovative library
culture—a key to thriving in the future. The discussion in this chapter
has provided practical examples of innovation in several areas—process,
organizational structure, and strategy. The innovation portfolio provides
a mechanism for managers to understand the totality of their innovation
program whereas the idea database and an R&D unit are process and
structural approaches for generating and implementing new ideas. Final-
ly, an innovation strategy—articulated and communicated—can create
an atmosphere of freedom and empowerment for all organizational mem-
bers to express and act on their ideas. Given the forces in the university
that act to preserve the status quo, management innovations and manage-
ment innovators become essential in order to effect major change in the
research library.
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The Singular Leader,
Radical Innovations, and
For-Profit Firms

IN THE EARLIER CHAPTERS, we set out the innovation framework to
be used in this study with a discussion of innovation types and the in-
novation diffusion process. Our study revealed the importance of senior
team integration, an ambidextrous and flexible organization, and clarity
of the decision process. At this juncture, we have some considerable in-
sight based on empirical analysis that these factors can lead to a more in-
novative library. In chapter ten, we further examined the importance of
management innovations as an essential prerequisite to insure the success
of technical innovations, taking the opportunity to suggest possibilities
for library leaders to consider.

In this chapter, we further exploit the underlying data from survey
respondents to reveal other possible factors that might affect innovation
in the research library. The research model enabled us to view the library
as an organization through the eyes of the leadership team. The data from
these respondents also offers the opportunity to further explore possibil-
ities related to the singular leader and radical innovations.

The Singular Leader

The study of organizational leadership requires one to examine both the
leadership team and the singular leader. Leaders can encourage innovative
activities as a pathway to an effective organization. Although the singular
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leader is a member of the integrated management team, she is also likely
to have a strategic vision and unique skills that are essential for managing
in a more turbulent environment.

Hambrick and Manson (1984) suggested that organizations reflect
the values of their leaders. The singular leader can reorient the organi-
zation to one that can adapt to a dynamic and rapidly changing environ-
ment, championing and actively supporting an innovation through the
various diffusion stages of the innovation process. The singular leader
may be the one who advocates for taking on more risk and who has the
authority and credibility to overcome organizational resistance to under-
take the implementation of major innovations.

Past research has demonstrated that innovation adoption is affected
by the individual leader’s values and attitudes (Moon and deLeon 2001;
Rivera, Streib, and Willoughby 2000). Moon and deLeon’s research inves-
tigated US municipal governments with a focus on “reinventing govern-
ment,” a process that has challenges similar to transforming the research
library. Findings from this research indicated that the chief administra-
tor’s reinvention values were positively associated with the adoption of
reinvention programs. Researchers have examined the pro-innovation at-
titude of leaders in nonprofit organizations and found that this attitude in
the singular leader is positively associated with innovation adoption (Daft
and Becker 1978; Damanpour and Schneider 2009).

The leader’s opinions about which innovations to pursue will have
more weight in the decision process while the singular leader’s social
skills will be important to promote innovative ideas throughout the or-
ganization and to provide a supportive environment (Axtell et al. 2000).
The leader’s positive view of the institution’s ability to create innovative
products will be expected to permeate throughout the organization, em-
powering members to be more innovative and stimulating related prac-
tices such as brainstorming sessions, informal discussions, and increased
conference attendance.

The Library Director’s Attitude toward Major
Change

Given these findings, it was expected that the library director’s attitude
with respect to major change and innovation would impact innovation
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performance in the research library. The centralized structure of the re-
search library and the traditions of the institutional nonprofit give consid-
erable power and authority to the singular leader. Thus, it is reasonable to
expect that the university librarian®*as an individual will have a significant
impact on the innovation performance of the library.

The questions in the ARL survey regarding the exploratory and ex-
ploitative activities of the library provide an opportunity to examine the
singular leader’s attitude toward innovation. The view of the singular lead-
er was constructed from the university librarian’s responses to the six state-
ments concerning exploratory work in the library.*> A sample statement
requiring agreement on a nine-point Likert scale was as follows: “Your
library looks for novel product and service ideas by thinking outside the
box.” The responses from the six statements were averaged to form a single
indicator—singular leader attitude. The resulting perspectives from library
leaders were positively correlated with innovation performance (r = 0.24,
p < .05, n = 50; see the singular leader attitude—LDR variable, appendix
C). By dichotomizing the director’s response for exploratory support and
innovation performance, the impact of the leader’s support for explorato-
ry activities on innovation is dramatically illustrated in table 11.1.

TABLE 11.1
The Singular Leader Attitude toward Exploratory Work (N = 50)
Innovative Non-innovative Total
Libraries Libraries
More Supportive of 19 8 27
Exploratory Work
Less Supportive of 8 s 23
Exploratory Work
Total 27 23 50

Although we can’t claim a causal relationship between the singular
leader attitude and innovation performance, table 11.1 and the correla-
tion suggest that there is 95 percent probability of a real relationship be-
tween these two variables. As the shaded cells indicate, 19 of the ARL
libraries with leaders who support exploratory work were also innovative,

28 The phrases university librarian and director will be used interchangeably as the desig-
nation for the singular leader in the research library.

P see questions 21-26 on the ARL survey (Jantz 2013).
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whereas 15 ARL libraries whose leaders were not as supportive were not
innovative. There is also a significant relationship between the singular
leader attitude and the integration of the senior team (r = 0.26, p < .05, n
= 50), suggesting that library directors with a pro-innovation perspective
are also likely to lead more integrated teams.

Singular Leader Age

In a seminal paper on upper echelons theory, Hambrick and Manson
(1984) put forth several reasons why the age of leaders will affect per-
formance outcomes in an organization. Older executives have a greater
commitment to the status quo and may be at a point in their lives in which
financial and career security has become very important. Thus, incurring
risk to embark on a major radical innovation becomes less likely. There
are, however, countervailing views that suggest the older leader has a ten-
dency to seek more information and to evaluate it more accurately.

The aging library profession provided the impetus in this study to ex-
amine the impact of the more mature library leader on the innovativeness
of the library. However, we did not find a significant correlation between
the director’s age and innovation performance. Table 11.2 provides a view
of how the more mature and younger ARL directors affected innovation
performance in their libraries. Although mature directors are evident in
equal numbers for innovative and non-innovative libraries, we do see a dif-
ference for young leaders. Twelve innovative libraries were led by young
leaders, versus eight non-innovative libraries led by young directors.

TABLE 11.2
Singular Leader Age and Innovation (N = 48)
Innovative Libraries Non-innovative Total
Libraries
Mature Leaders 14 14 28
Young Leaders 12 8 20
Total 26 22 48"

* Ages were available for only 48 of the 50 responding ARL directors.

Clearly, the theory regarding age demographics is yielding mixed re-
sults, and more research is required before one can conclude that the aging
profession is having a negative impact on innovation in research libraries.
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Radical Innovations

Jim Neal (2001, 12) has advocated for a more entrepreneurial library or-
ganization, stating that “it will require a redefinition of the physical, ex-
pertise, and intellectual infrastructure, and a new understanding of the
geography, psychology and economics of innovation.... And it will mean
advancing from incremental to radical change” [author’s italics].

In the ARL study, we constructed an innovation performance metric
that included an assessment of the library’s ability to implement both in-
cremental and radical innovations. Libraries that were good innovators
demonstrated a balance of both incremental and radical innovations. Ma-
jor change in libraries, however, will require the initiation and implemen-
tation of the more radical innovation. These innovations will alter library
organizational structures and impact the organization’s skills profile, re-
quiring librarians and staff who can readily apply technological advance-
ments within the library. The opportunity is not only to provide valuable
new services to users but also to partner with the parent institution, be-
coming more than an information service provider for the university. In
table 11.3, we constructed a variable, radical innovation performance, that
assessed library performance based only on the organization’s ability to
implement the radical innovations shown in appendix A.

TABLE 11.3

Significant Correlations with Radical Innovation (N = 50)

Independent Variable Correlation with Radical Innovation Performance

Team Behavior and Leadership

Behavioral integration 0.35%
Decision awareness 0.38%
Singular leader attitude 0.25°

Organizational Strategy

Ambidextrous orientation 0.43%

Organization

Library Size (FTE) 0.42°

2 Significant (1-tailed) at .01 level, ®Significant at .05 level
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As most readers would expect, the size of the library was significantly
related to the ability of the library to implement radical innovations. Typ-
ically, the larger libraries will have more slack funds and are therefore able
to undertake more risky projects. The other four factors dealing with team
behavior, leadership, and organizational strategy all have a significant cor-
relation with radical innovation performance.

To enter this new world of radical innovations, leaders will need to
think deeply about the fundamental changes in the university and re-
search library world and look for opportunities to exploit the emerging
discontinuities. For successful implementation, the radical innovation
will require extensive communication and marketing and the resolu-
tion of contentious internal issues such as where a new service should
be placed organizationally. Undertaking radical innovations will produce
more failures than with the routine incremental innovations, and the re-
sults will be less predictable. Innovation is about change. It therefore be-
comes necessary to understand what is changing and what is changing
rapidly in the university. To take advantage of this change, library dogmas
and mental models will need to be challenged in order to embrace the
more radical innovation.

Learning from the For-Profit Experience

Throughout the discussion on innovation in research libraries, we have
used theory and empirical results from the for-profit sector that might be
applicable to the library. Clearly, the nonprofit and the research library are
quite different organizations from for-profit firms. Discerning library lead-
ers, however, can benefit from the lessons in surviving and thriving in cor-
porate America. The author’s personal experience at AT&T provides in-
sight into the challenge of cultural change that is facing the research library.

Cultural Change and the AT&T Experience

Prior to the divestiture in 1984, the regulated AT &T was in some respects
similar to the environment surrounding the research library. In 1913,
AT&T agreed to become a regulated monopoly. The federal government,
the “parent” of the corporation, guaranteed AT&T a rate of return based
on the value of plant and equipment in exchange for reasonable custom-
er rates and a commitment to serving a very large customer base. After
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deregulation and a surge in competition, AT&T saw its share of the long
distance market drop below 60 percent and continue in a persistent de-
cline. In 2005, Southwestern Bell Company purchased what remained of
AT&T, including the name, and was able to forge a new direction that
has proved successful. Underscoring the fragility of organizational life,
O’Reilly, Harreld, and Tushman (2009) report that only 160 of 1,008
large, for-profit firms survived from 1962 to 1998.

The experiences and values of AT&T corporate leaders were formed
in the traditional regulatory culture, leading to an inability to conceive of
a quite different company. AT &T’s greatest challenge was in changing the
culture and psychology of its people, from “we have time to do things the
way we think best” to “we have to compete in the market... and do so rap-
idly” Bringing about this transformation requires radical action through
organizational structure, technology, and individual effort in order to ren-
der major change real and durable (Schneider, Brief, and Guzzo 1996).

Research library leaders are faced with an environment similar to that
of the regulated AT&T in which annual funding is secure but also con-
tinues to decline. However, Schneider, Brief, and Guzzo (1996) suggest
that a crisis may be needed in order to bring about radical change. With
AT &T, the crisis was embodied in divestiture and significant loss of mar-
ket share. For the library, the crisis is much more subtle and slow-moving,
allowing more complacency and lack of action within the leadership team.
Although mortality and bankruptcy are not in store for the library, similar
forces can result in a decline to a much-reduced presence in the university.
Asin AT&T, it is likely that library leaders immersed in the profession and
long in tenure will find it difficult to unlearn several decades of experience
and imagine a quite different research library.

Traditional versus New Services

Similar to the for-profit sector, libraries have faced a quandary in how to
support traditional services while also forging new directions. Marketing
researchers have addressed the competitive issues of for-profit firms, ex-
amining factors that might lead to radical innovations. Chandy and Tellis
(1998) studied firms that are willing to cannibalize existing products, sug-
gesting that these actions are powerful drivers of radical innovations. The
term cannibalization implies a marketing strategy in which a firm intention-
ally reduces the sales or market share of an existing product in order to intro-
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duce a new technology and a totally new product. Hermann, Tomczak, and
Befurt (2006) found that the willingness to abandon current investments
strongly determines radical product innovations. In a sense, various parts of
the organization are competing against themselves. As noted earlier, Jesse
Shera (1971, 64) has cited a similar library situation in which traditionalists
and innovators are at odds with each other to the detriment of the library
profession. While the traditionalists preserve and support existing services,
the innovators may be willing to “cannibalize” or defund an existing service
in order to provide resources to develop totally new capabilities.

Library Performance and Effectiveness

The nature of a nonprofit organization such as the research library is sub-
stantially different from that of the for-profit manufacturing or service
firm. The goal of the nonprofit is to advance the public good and the ulti-
mate product is “a changed human being” (Drucker 1990, xiv). Drucker
(1990, 107) asks rhetorically, “What is the bottom line when there is no
bottom line?” suggesting that nonprofit institutions do not have reliable
methods to track performance.

How does innovation contribute to performance and is an innova-
tive library also effective? If the mission and goals of the research library
produce significant value and outcomes for the university, then tracking
performance, reporting multi-year trends, and improving performance
become important tasks for the library. While university provosts have
agreed with the importance of collecting and reporting impact data, these
senior administrators do not have specific ideas on how to obtain this data
(Robertson 2015).

There is considerable evidence suggesting that an innovative orga-
nization will also perform well (Salge and Vera 2012). Researchers have
proposed various models or frameworks for understanding effectiveness
and performance in nonprofit organizations. Scholars have long debated
how organizational effectiveness can be defined for a nonprofit (Forbes
1998; Kaplan 2001; Mitchell 2012). This earlier research suggests that
organizational performance is best represented as a multidimensional
construct consisting of both objective and subjective measures (Camer-
on 1981; Damanpour and Evan 1984; Herman and Renz 2008; Kaplan
2001; Matthews 2011). For many in the library and university communi-
ty, clear and meaningful impact data are as yet an unattainable goal.
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Achieving annual goals as one metric leaves open many questions re-
garding efficiency, financial management, and impact. In addition to goal
attainment, performance categories include management effectiveness,
input/output metrics, stakeholder perspectives, and strategic directions.
Several questions are posed here that have been motivated by the political
atmosphere in the university and issues related to tuition, student debt,
and competition from for-profit universities. Are more quantitative per-
formance indicators appropriate for a research library, and what might
these indicators look like? Is it best for the research library to create and
manage to performance indicators in order to avoid more onerous indi-
cators that might be imposed from the external environment? How does
the innovativeness of the library relate to overall organizational effective-
ness? Will past performance drive future innovativeness, and will today’s
innovative organization result in future superior performance (Bowen,
Rostami, and Steel 2010)2

Conclusion

We have hinted that libraries can learn from corporate America. Certain
business practices such as defining effectiveness and tracking perfor-
mance might serve the institution well in the transformational journey.
The challenge will be to adopt useful corporate practices while also cre-
ating and communicating a hybrid model that preserves the mission and
values of the research library. The transformation to a different organiza-
tional culture and climate will require a huge amount of time and energy,
focusing on hierarchy, decision making, the nature of relationships, em-
ployee reward systems, and organizational structures.

The impact of the singular leader and the demonstrated benefits of
the integrated senior team suggest that the library director’s work might
shift in focus. In the realm of the more innovative library, the singular
leader can take advantage of the unique skills in the leadership team while
also removing barriers to innovation. In a more contentious environment,
debating the value of traditional services versus potential innovations, de-
cisions and decision awareness become increasingly important as demon-
strated in part by the positive effect of decision awareness (figure 5.2).
Even in the more democratic environment of the library, many key deci-
sions cannot be decided by voting. The library director, in the end, will
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need to avoid this decision paralysis. Finally, her actions in communicat-
ing, encouraging, and empowering can become transformative, capturing
the energy, creativity, and commitment of all organizational members.
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The Innovative Library:
The Vision and the Transformation

WE HAVE APPLIED INNOVATION theory and concepts to understand
how the research library innovates. The results, based on responses from
library leaders, have shown that a more integrated leadership team with a
strategy that embraces flexibility and a transparent decision process will
be better able to address and resolve the conflicts that emerge from an in-
novative culture. As an unexpected result, libraries in this study with lead-
ership teams in different age groups and long-tenured were able to inno-
vate without the negative impact suggested by published theories. Based
on recent theory and research, we posited that management innovations
must precede and facilitate the technical innovation in order to achieve a
successful implementation. In perhaps the most intuitive finding, the un-
derlying data demonstrated that the library director’s orientation toward
risk taking and support of exploratory work was positively related to the
innovation performance of the library.

Future Research

The findings in this study can help managers in the work of developing a
more innovative culture. However, there are other promising research ini-
tiatives that can provide insights into how the research library innovates.

Research
A quantitative approach and a regression model do not provide a com-
plete picture of innovation in institutional nonprofits. This study demon-
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strated that approximately SO percent of the variance in innovation per-
formance is explained by five factors. What other factors are affecting
innovation in the research library? A qualitative case study including in-
terviews of research library leaders will likely reveal interesting aspects
of library culture, the singular leader, and the institutional environment.
For future research, one might create a sample of the most innovative and
least innovative libraries and conduct interviews with library leaders and
managers. Analysis of the responses can provide explanations for what
works and doesn’t work in developing a more creative culture.

The question of the long-term survival of the research library is a per-
plexing one. The growing dissonance between the rapid advancement
of technology and the research library’s ability to adapt quickly will be
difficult to overcome. One can imagine the library continuing at a rath-
er slow rate of transformation by continuing to implement incremental
innovations. Another scenario suggests the library becomes primarily
a symbolic presence on the campus where most resources are available
electronically and the library serves as a study and social gathering space
for students. A third view is that libraries will successfully create and im-
plement radical new service innovations.

Some organizational theorists have posed the question “Why can’t an
institution thrive by conducting only incremental innovations?” Based on
past experience and observation, one can conclude that research libraries
might survive quite nicely for many years. However, this incremental trajec-
tory can be particularly insidious in an institution with aging professionals
and inadequate performance indicators, allowing leaders to rationalize a tra-
ditional strategy of supporting the status quo. Understanding the impact of
a continued incremental approach would help practitioners devise appro-
priate actions to avoid what might be considered a “failed” research library.

This study has focused on the factors that affect technical innovations
as opposed to administrative innovations. From a methodological point
of view, administrative innovations are sometimes more difficult to iden-
tify and vary widely across different libraries. Administrative innovations
such as Total Quality Management (TQM) are frequently implemented
piecemeal, and it is difficult to discern when the total innovation has been
completed (Ravichandran 2000). Within an institutional nonprofit, the
drivers for technical and administrative innovations are likely to be quite
different. In their study of public libraries, Damanpour, Szabat, and Evan
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(1989) highlighted the importance to organizational performance of a
balanced rate of adoption for both administrative and technical innova-
tions. Scholars continue to differ on which type of innovation originates
firstin the diffusion process. Some have argued that technical innovations
precede administrative innovations in time. For example, one might ex-
pect a radical innovation to force major change in the organization, a sit-
uation that can prompt leaders to introduce new administrative practices.
What might be the temporal order in a more ambidextrous organization
in which managers create both incremental and radical innovations? Un-
derstanding the factors that drive administrative innovations can provide
a more complete picture of how research libraries innovate and also pro-
vide library leaders with key insights as to appropriate actions to be taken.

Further research is required to understand the relationship between
the research library and the university. In the development of new ser-
vices, the library becomes a partner and collaborator with other units in
the university. Some institutions may offer a more supportive and recep-
tive climate to these innovations emanating from the library. How does
the innovative university affect the research library and vice versa? Can an
innovative research library help the university become more innovative?
Answering these questions might lead to a better understanding of the
role of the research library in the 21st century university.

Innovation Enablers

Where does the innovation process start? Our examination of innovation
in libraries began with a discussion of the diffusion process (figure 3.1),
suggesting that ideas, new knowledge, and technological advancements
can jump-start the diffusion process. If we have ideas flowing into the or-
ganization, how is one to determine which ideas to act upon?

Process Needs

How are priorities for new work established in the library? Given the dif-
ferent stakeholders and the many possibilities for new services, a process
for determining and communicating priorities could serve as a significant
enabler. Obviously, in this more complex world, a single priority queue
does not meet the needs of an organization with a diverse portfolio of
services. If work priorities are established for each major service offering,
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the result can be an effective management tool and also one that enables
leadership to clearly communicate priorities to organizational members.
This priority process can complement the innovation portfolio and be-
come part of the transition to more autonomous units for each library
service and a decentralized organizational structure.

Incongruities

Identifying trends and incongruities, both within and external to the li-
brary, is becoming increasingly important. In the examination of refer-
ence transactions in ARL libraries, Folk (2015) reported a 30 percent de-
crease from 2006 to 2010, suggesting an opportunity was emerging for a
change in this traditional service.

Are research libraries still in the book business? In a partnership with
Emory University, Georgia Tech’s library will move 95% of their books to
a cold storage facility. This action is part of the vision and transformation of
the library to a service organization with a large online presence, motivat-
ed in part by a dramatic decline in book circulation. According to Cather-
ine L. Murray-Rust, dean oflibraries, the objective is to change how people
think of the research library in the 21* century (Straumsheim 2015).

A prediction. Investment in software applications and related plat-
forms along with the associated competencies and methods will be a
major part of the future research library. Earlier in this study, we stressed
the importance of developing ideas and new knowledge, human resourc-
es that become the enablers of major new innovations, many of which
will originate in software applications. Armour (2015) suggests that we
think of software as a knowledge storage medium; when the knowledge is
incomplete we have unreliable software that is difficult to use. A software
bug is simply a lack of knowledge. Software becomes an extension of and
a place where we store our thinking. The end user benefits from the stored
knowledge that is embedded in the software. Increasingly, user require-
ments for new library services will originate in documents, but ultimately
this knowledge is stored in and will have to be maintained in software
libraries.

Software competencies go beyond programming skills and include
core concepts and knowledge of software architecture, operating systems,
and associated methods for producing high-quality software. Software
applications and the embedded algorithms are a key to transferring po-
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tential library applications from external sources and customizing them
to work in a research university environment. These software entities are
emerging for virtually every library application including reference, bib-
liographic instruction, institutional repositories, science data, publishing,
and emerging new possibilities.

As one incongruity, artificial intelligence promises to have an impact
on the library, perhaps even more significant that the Internet and mobile
computing. One can conceive of an adaptive learning application that an-
alyzes or organizes unstructured data. Similar to emerging innovations in
journalism, librarians and their clients might use data mining and classifi-
cation to uncover trends that are impossible to create manually (Kirkpat-
rick 2015). Recently researchers have prototyped what they call a “metro
map,” which enables users to deal with the data deluge by providing an
automatic method for extracting structured knowledge from a variety of
resources (Shahaf et al. 2015). The metro map becomes a valuable litera-
ture exploration tool. For example, a PhD student might want to under-
stand the important topics and relationships in an emerging field of study
before selecting a dissertation topic. The metro approach can be applied
to books, journal articles, and a variety of other text-based resources.

A Sense of Urgency

Martell (2000) was very articulate in suggesting that libraries will need to
create new services in the 21st century that were unthinkable in the 20th
century. However, Martell’s perspective did not impart a sense of urgen-
cy. As noted earlier, Harvard University officials have warned of the rapid
and disorienting change that is confronting universities (Martin 2012).
Libraries have also witnessed their inability to adapt quickly to the rapid-
ly changing technological environment. Research libraries are gradually
edging into services for scholarly publishing and providing repositories
for science data. Although these initiatives represent important new ser-
vices, they raise questions regarding the rate of transformation and the
nature of innovations, suggesting that the introduction of major change
in the library will need to be accelerated. As part of the library transfor-
mation, one of the most significant management innovations will focus
on this rate of change where the internal organizational rate of change
will need to approximate the rate of change in the external environment
(Volberda and van den Bosch 2005).
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Concluding Observations
This study has highlighted the importance of the integrated leadership

team. These leaders have a most complex task in developing responses to
a dynamic environment and dealing with the day-to-day administrative
challenges. Stimuli from the external environment are often vague and
conflicting, resulting in a decision-making atmosphere that is ambiguous
and often confusing. The importance of the singular leader is demonstrat-
ed in both theory and the empirical results of this study. In addition to
architecting the organizational life of the library, this leader can facilitate
change by becoming an idea champion, establishing the conditions to
support innovation, and rewarding individual creative effort. The singular
leader, however, without the contributions of the integrated team will not
be able to create an innovative culture that is sustainable over time and
largely independent of who is at the helm of the organization.

Even with an integrated senior team and a more ambidextrous orien-
tation, we are still left with an important question: what kind of organiza-
tion is the research library? As leaders have called for the transformation
of the library, it is still unclear as to what this transformation will entail.
The transformation will likely be quite different for each research library
where differing strategies focus on revenue-generating services or on a
more tightly bound collaborative network of like-minded institutions.
We can imagine a future in which there is much more variation in how
each library chooses to navigate the transformation. The resulting library
culture becomes a hybrid, maintaining traditional values and ethics while
also adopting selected business practices for balanced innovation and
tracking organizational performance.

A vision that is explicit and attainable is needed in order to guide the
transformation, rather than taking incremental and uncertain steps in an
unknown direction. The vision should challenge the status quo and ener-
gize action in organizational members. Without this vision, it is unclear
how the library can move from its current position to a desired future
state. In all likelihood, changes in the vision and strategy of the library
will have to come first in order to provide a guiding framework for change.
And, in the final analysis, these changes probably suggest a change in the
leaders themselves.

For concluding thoughts, it is appropriate to return to the comments
of two library scholars who bracket the past half-century of library lit-
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erature. Their writings reveal a common refrain about how the library
profession can change by placing the focus on knowledge rather than in-
formation exchange. In his many philosophical writings, Jesse Shera has
emphasized the importance of reflection. He has succinctly stated the
professional dilemma: “The first responsibility of a profession is to know
itself, which means, first, knowing what a profession is; second knowing
what kind of a profession it is; and third, knowing what differentiates
it from all other professions” (Shera 1965, 162). Shera (1965, 15-16)
claims that librarianship needs a new approach—an epistemological dis-
cipline that develops a body of knowledge about knowledge.

More recently, John Budd offers a framework for understanding and
debating difficult problems regarding the use of technology, the library
building, and the future of librarianship—all with an emphasis on reflec-
tion and ethical implications. He voices optimism in the following quote:
“If there is any grounding for doubting the future of LIS, and particularly
of librarianship, it would be any betrayal of the commitment to knowl-
edge” (Budd 2001, 328). These thoughts are not prescriptive, but they
suggest a reorientation in thinking and the benefit of occasionally distanc-
ing ourselves from the details of management in order to think more phil-
osophically about the library profession.
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Appendix A

The 32 Research Library
Innovations

The Final Innovations Used in the Survey (N =
32)

The table below provides a brief description of each innovation used in
the survey distributed to ARL library leadership teams. The innovations
were evaluated and selected by a focus group consisting of both library
professionals and LIS faculty. At the time of the survey (2012), each inno-
vation had been implemented by at least one ARL library. The table also
shows the innovation continuum by including radical and incremental
innovations and those innovations that lie between the incremental and
radical—the midrange innovations.

(Geographic Information
System) service to
students and faculty,
including access to GIS
software, training, and
consultation

associated service
to allow students
and faculty to
check out their
own book

Innovation Radical Incremental Midrange

Number

1 Provision of a service to The sharing of A collaboration with

publish e-journals a technology another library to

platform (e.g., share collection
an OPAC or development
institutional
repository) with
another library

2 The provision of a GIS A device and A service for the

submission, access,
and preservation
of ETDs (electronic
theses and
dissertations)
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Innovation Radical Incremental Midrange
Number
3 Provision of a service to | The use of live The offering of a

faculty and students for
multimedia production
including instruction,
software, and equipment
platforms to support
multimedia creation and
publication

chat and instant
messaging for
reference service

Wi-Fi service to the
local community
(i.e., not members
of the university
community)

4 Provision of a science
data service including
archiving, preservation,

Installation of
a coffee bar/
restaurant/café in

The provision of
digital exhibits for
special collections

and access to research the library or other unique

data and liaison support materials that are

to researchers owned by the library
5 Replacement of stack Provision of The embedding of

book storage and a service to library liaisons with

preservation with digital
book storage and digital
preservation

inexpensively print,
bind, and trim
bookstore-quality
paperbacks from
digital book files
that are out of
copyright

students and the
instructor in course
management systems

6 Made the transition

to a bookless (i.e., no
print books) library for
certain disciplines (e.g.,

Provision of a
mobile device
lending service
(laptop, netbook,

Provision of federated
searching across

the library OPAC,

the institutional

engineering) iPad, etc.) repository, and other
open repositories
7 Implemented a liaison Use of RSS Use of digital object

service to provide
assistance to faculty
researchers for managing
their copyrights, e.g.,

in order to fulfill article
deposit requirements
from the National
Institutes of Health and
other institutions

feeds (or similar
technology) to
provide library
news and event
descriptions to
library patrons

identifiers (e.g.,
DOls or Handles)

to create long-
term, stable links

to digital resources
that are locally
owned or created
(digitized resources,
dissertations, special
collections, etc.)
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Innovation Radical Incremental Midrange

Number

8 The creation of an Delivery of Provision of mobile
institutional repository bibliographic access to the library
to contain the research instruction using website and online
output of the university online tutorials catalog
(e.g., faculty research,
dissertations, etc.)

9 Provided a dynamic Reconfiguration Creation of a website
mapping application of physical space or portal for faculty
for the OPAC to provide and redesigned that provides services
patrons directional services to provide | and assistance for
information to find a information or article deposit into
shelved item learning commons | the institution’s

(a central location | repository
for workstations,

information

resources,

and librarian

assistance)

10 A service to digitize | The development of a
and provide online | flexible bibliographic
access to historic, instruction course
print course structure that gives
catalogs students the option

of attending sessions
in the classroom,
participating online,
or doing both

11 Outsourced Implementation of
reference service faceted browsing for
to another the library OPAC
organization (e.g.,
another library,
nonprofit, or
a commercial
organization)

12 Provided for

the digitization
and access to
historic university
yearbooks
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Flppen&/ix B

Independent and
Control Variables

Independent Variables

Behavioral Integration

Simsek and colleagues (2005) extended Hambrick’s (1994)model of be-
havioral integration by developing a measure of the construct and demon-
strating empirical support. Simsek’s scale was used in the ARL study sur-
vey in which university library leaders responded to three questions for
each behavioral integration factor.”

Ambidextrous Orientation

Lubatkin and colleagues (2006) extended He and Wong’s (2004) mea-
sures for exploratory and exploitative orientations, resulting in a six-item
scale for each concept. This scale has been adapted for research libraries.
Sample questions for exploratory behavior include: (a) the library looks
for technological ideas by thinking “outside the box” and (b) the library
creates products or services that are innovative. Sample questions for ex-
ploitative behavior include: (a) the library commits to improve quality
and lower costs and (b) the library continuously improves the reliabil-
ity of its products and services.”! Given the two dimensions of an am-
bidextrous orientation, various researchers have constructed measures
by subtracting, multiplying, or adding the scores for exploration and ex-
ploitation (Gibson and Birkenshaw 2004; He and Wong 2004; Jansen et
al. 2009). In this study, the additive approach was used. The theoretical
rationale for this decision is that the additive score provides insight into
the commitment to both exploration and exploitation.

30g5ee Jantz 2013, questions 1-9.

31see Jantz 2013, questions 21-32.



Independent and Control Variables

Structural Differentiation

From the scale developed by Jansen and colleagues (2009), five questions
were used to create a variable that characterizes the extent of structural
differentiation within the library.** For example, one of the questions asks
if the library has different units for exploratory and production activities.
The resulting scale captures the extent to which leaders have partitioned
their organization into separate units. For each of the scale items, a team
score is computed as an average of the scores for each individual respon-
dent. To develop an organizational score that represents the extent of
structural differentiation, the mean team scores for the scale items are av-
eraged, resulting in a final score for structural differentiation.

Uncertainty of the External Environment

In accordance with Milliken (1987) and Waldman and colleagues (2001),
environmental uncertainty was constructed as a perception by leaders of
the university library. A six-item scale, adapted from Khandwalla (1976)
and Koberg (1987) is used to measure environmental uncertainty.* Four
items were used from this scale that uniquely captures the respondent’s
ability to predict various aspects of the library external environment. For
each item, a team score is computed as an average of the scores for each
individual respondent. To develop an organizational score that represents
the team’s perception of the external environment, the mean team scores
for each scale item are averaged, resulting in a final score for the research
library.

Control Variables

In this study, certain variables can lead to alternative explanations or have
an overriding effect on the dependent variable. To understand these ef-
fects, two control variables—organization size and type of institution
(public or private)—were included in the research model.

Organization Size
Larger libraries typically have more slack resources that can be applied

325ee Jantz 2013, questions 10-14.

335ee Jantz 2013, questions 15-20.
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to major new initiatives. This imbalance can possibly obscure the effects
of the major constructs. As shown in figure 4.2, organizational size will
be considered a control. There are several different approaches for op-
erationalizing the size variable. A personnel measure works best for a la-
bor-intensive service organization whereas a volume measure is more ap-
propriate for a manufacturing organization. In this study, total personnel
(FTE) was used for the size variable and was taken from the annual Asso-
ciation of Research Libraries statistics for the academic year 2010-2011
(ARL 2011).

Type of Institution
For type of institution a variable was created where a public institution is
assigned the value of 1 and a private institution is assigned the value of 0.
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Flppen&/ix C

Correlations of
17 Variables with
Innovation Performance

Var 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 15 17 18
1 1.0 - - - - -
P
2 332 1.0
BI
3 424 .38% 1.0
DA
4 240 26° -09 1.0 -
LDR
5 42% .63% 36° 548 1.0 -
AO
6 -36° -17 .13 -50° 412 1.0
AOB
7 .350 300 -07 .19 .15 .19 1.0
sz
8 -22 -.08 .33 17 05 -03 .12 1.0
STR
STF 9 08 .09 .07 .28 .10 27 .14 -.04 1.0 -
AFL 10 00 -07 .23 .06 -.09 -03 46° 13 17 1.0
ENM 11 22 -03 .02 -14 .14 12 310 .03 330 .10 1.0
ENU 12 11 -23 21 -.20 .10 0.0 10 06 -05 .03 19 1.0 - -
13 03 12 22 -13 .06 .08 .14 -.09 -.06 -.20 0.0 -09 1.0 -
AGE
14 -02 .26 22 -13 -02 22 -12 .01 20 =27 13 -15 66 1.0
TEN
15 -.04 .23 .03 .08 .20 -02 -.30° -.05 -.04 -.28% =21 -14 .19 21 1.0
™P
16 .10 0.0 -02 25 -.08 .18 -.07 .06 -23 .03 -22 .25 08 08 .03 1.0
EDL
17 -11 -21 .13 13 -10 .02 11 .23 .01 290 -23 17 24 -13 13 .14 1.0
EDD
EDS 18 -.08 .01 -01 290 .08 -23 .09 .10 .10 .19 -01 .16 -22 23 280 -.04 607 1.0
aSignificant (2-tailed) at .01 level, ®Significant at .05 level
Key to Variables: IP=Innovation performance, Bl=Behavioral integration, DA=Decision awareness,
LDR=Singular leader attitude, AO=Ambidextrous orientation, AOB=Ambidexterity (balance),
SZ=Organizational size, STR=Structural differentiation, STF=Staff/professional profile, AFL=Afflu-
ence, ENM=Environmental munificence, ENU=Environmental uncertainty, AGE=TMT age, TEN=-
Professional tenure, TNP=Tenure in position, EDL=TMT level of education, EDD=TMT educational
diversity, EDS=TMT educational diversity (science).
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Flﬁpem/ix 0,

Mecans and Standard
Deviations

Means and Standard Deviations for all Variables
(N = 50)

Variable Variable Label Mean Standard
Number Deviation
1 Innovation performance 40.88 13.02
2 Behavioral integration 6.44 0.97

3 Decision awareness 61.43 11.56
4 Singular leader attitude 6.98 1.09

5 Ambidexterity 13.62 1.73

6 Ambidexterity (balance) 0.91 0.64

7 Organizational size 312.18 178.73
8 Structural differentiation 5.36 0.84

9 Staff/professional profile 15.19 15.01
10 Affluence (expense per student) 1250.70 902.14
11 Environmental munificence (change in 36.50 21.75

expenditures)

12 Environmental uncertainty (predictability) 4.47 0.72
13 TMT age 55.52 4.13
14 TMT professional tenure 25.06 6.1
15 TMT tenure in position 7.33 4.30
16 Leader level of education 3.18 1.60
17 TMT educational diversity 1.98 0.62

18 TMT educational diversity (science) 0.56 0.71
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Flﬁﬁen&/ix E

Statistical Tests for

Nonresponse Bias
Size and Region

FOR THE SAMPLE OF 50 libraries, potential nonresponse bias was as-
sessed by determining if there was any significant difference in either the
size of the library or the geographical region between participating and
nonparticipating libraries. For size, an independent samples t-test was
performed to assess whether the mean size of libraries participating in
the innovation study differed significantly from the libraries that did not
participate. The null hypothesis (H,) for Levene’s test is the two popu-
lations—participants and nonparticipants—have equal variance. The as-
sumption of homogeneity of variance was assessed using the Levene test,
F =3.52, p = .064; this indicated no significant violation of the equal vari-
ance assumption. Therefore, the pooled variances version of the t-test was
used. The means of the size variable for participants and nonparticipants
did not differ significantly,  (97) = 1.77, p = .08, two-tailed. The mean for
participants (M = 320.23, SD = 181.05) was about 54.44 larger than the
mean for nonparticipants (M = 265.79, SD = 122.55). Therefore, the null
hypothesis is not rejected.

The Wilcoxon Rank-Sum test is a nonparametric alternative to the
two sample f-test. In this study, we wanted to test the hypothesis that the
distribution of geographical regions among the library participants is the
same as the distribution in the nonparticipating libraries. The null hy-
pothesis (H,) is that the mean ranks for the participants and the nonpar-
ticipants are equal. The Wilcoxon Rank-Sum test indicated no significant
difference between these two groups, W (n1 = 51, n2 = 48) =2569.0, p =
.826 (two tailed). Therefore, the null hypothesis cannot be rejected. From
both the Levene and Wilcoxon tests, it can be reasonably assumed that
there is no nonresponse bias.



Index

A

Academic libraries
decision process, study, 71
evolution, 97
R&D agenda, 20
Adaptive learning techniques, usage, 108
Administrative innovations, 32-33
technical innovations, relationship,
130-131, 159
Ambidexterity
achievement, 84-88
concept, SO
basis, 78
contextual ambidexterity, 86
empirical support, 80
impact, 80
library leader attitudes, 57
mediation effect, 82-84
preconditions, 85-86
presence, 80-84
Ambidextrous organization, 78-79
Ambidextrous orientation, 50-52
basis, 51
behavioral integration, correlation, 83f
construct, 85
independent variables, 168
innovation performance, correlation, 81f
library usage, 80-81
ARL. See Association of Research Libraries
Artificial intelligence
impact, 161
usage, 108
Association of Research Libraries (ARL),
56-57
Innovation SPEC Kit, 138-139
innovation study, 69

Indlex

leadership teams, behavioral integration,
69-70
libraries
budgets, decline, 107
innovation study, 110, 121
Association of Research Libraries (ARL)
libraries
ambidexterity, presence, 80-84
demographics, 121-122
ranking, 120t
expenditures, decline, 107f
leadership age/tenure, 121-122
predictability, innovative performance
(contrast), 111t
structure/innovation, 97-99
AT&T corporate leaders, experiences/values
(formation), 151
AT&T experience (cultural change), 150-151
Audiovisual (AV) aids, books of a kind, 79

Barrier-free organization, usage, 52-53
Battin, Patricia, 18
Behavioral integration, 47-48
ambidextrous orientation, correlation, 83f
ARL leadership teams, 69-70
construct, 85
empirical support, 67-68
factors, 48
independent variables, 168
innovation performance, correlation, 70f
leadership teams, relationship, 68
Behaviorally integrated team, confidence/
trust, 48-49
Behaviorally integrated top management team,
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characterization, 67-68
Benign environment, perceptions, 110
Bibliographic control, importance, 20
Bibliographic instruction, improvement, 108
Books
librarians, quasi-religious view, 6-7
retrieval system, RFID tags (usage) , 108
Boston Public Library, branches (connection),
7
Budd, John, 4
Bureaucratic control, innovation (relation-
ship), 95
Bureaucratic decision process, 71
Bureaucratic organization, uniformity, 97

C

Change
library director attitude, 147-148
library leader attitudes, 57
obstacles, 15
organizational change, innovation (impact),
33-34
organizational resistance, 16
Chief executive officer (CEO) age, innovation
(association), 119-120
Coercive forces, 6
Collaboration, ability, 69-70
Collaboration-based decisions, production,
67-68
Collaborative behavior, level, 48
Collegial model, dominance, 71
Columbia University, library school (estab-
lishment), 5
Communication
differential, 15
technologies, impact, 18-19, 38
Competing Values Framework, usage,
129-130
Competition, culture, 100
Competitive threats, 108
Complexity
innovation attribute, 34
perception, 7
Contextual ambidexterity, 86
Contingency
strategy, organizational unit structure

(relationship), 96
theory, environment/strategy, 96-97
Control variables, 168-169
Creativity
definition, 133
management, proposal, 134-135
stimulation, 132-134
Crooks, Susan, 9
Culture
change
AT&T experience, 150-151
struggle, 3-4
innovative culture, creation, 129
library culture, flexible organization (rela-
tionship), 77
library leaders viewpoints, 129-130
risk-averse culture, 77
Customer-supplier relationship, emphasis, 137
Cutter, Charles, 7, 19

Dana, John Cotton, 7, 19
Darwin, Charles, 32
Data management, usage, 10
Decision awareness, 72-74
bivariate correlation, 73-74
innovation performance, correlation, 73f
Decision making, 71-72
Decision power, emanation, 71
Demographics
ARL libraries composition, 120t
leadership demographics, impact, 118-120
library leader attitudes, 57
upper echelons theory, relationship, 118
Dependent variable (innovation perfor-
mance), 58-59
Dewey, Melvil, §, 8
Diffusion
definition, 29
innovation diffusion process, 30-31
process
actions, 68-69
jump-starting, 31-32, 159
stages
ideas, push, 67
support, 68-69



Diffusion of innovation model (Rogers),
stages, 30f

Digital humanities, support, 100

Discontinuous organization change, 8—9

DSpace, 23

Duderstadt, James, 18, 129

Dvorak keyboard, non-diffusion, 29-30

Dynamic environment, demands, 85-86

Dynamism, measurement, 109

Economic environment, uncertainty (source),
106-107
E-journals, support, 100
Electronic theses/dissertations (ETDs),
23-24
support, 100
Emory University, 160
Empirical analysis, term (usage), 56
Enablers, importance, 108-109
Enabling leadership, 68
“End of Libraries, The” (Thompson), 9
Entrepreneurship, impact, 16
Environment
benign environment, perceptions, 110
dimensions, challenges, 16-17
dynamic environment, demands, 85-86
external environment, 106-109
library leader perceptions, 110-113
Environmental imperatives, adaptation, 70
Environmental Systems Research Institute
(ESRI), application preview, 11
Environmental uncertainty, 109, 169
external pressures, 106
impact, 54-55
six-item scale, 109-110
EPrints, 23
ETDs. See Electronic theses/dissertations
E-textbooks, support, 100
Ethical norms, 39
Executive-team tenure, study, 119
Expertise
importance, 66-67
redefinition, requirement, 149
Exploitation, 86
activities, organizational/technical charac-
teristics, 78-79

Index

defining, 78
research library continuation, 80
Exploitation/exploration
firm longevity, U-shaped relationship,
87-88
focus, 51
organizational advancement, balance, 87f
tasks, management, 50-51
Exploration, 86
activities, organizational/technical charac-
teristics, 78-79
Exploratory work, singular leader attitude,
147t
External environment, 45, 54-55, 106-108
dynamism, measurement, 109
importance, 46
leadership team viewpoints, 111
library leader attitudes, 57
perceptions, 112-113
research library team perceptions, 111f
trigger events/jolts, 105, 108-109, 132
turbulence, 54
uncertainty
independent variables, 169
innovation performance, relationship,
5SS
measurement, 109
External organizations, formal/informal
pressures, 6
Extra-organizational infrastructures, creation,
65

F
Fedora, 23
Financial constraints, 108
Firm longevity, exploration/exploitation over-
lap (U-shaped relationship), 87-88
Formalism, 6
For-profit experience, education, 150-153
For-profit firms, 145
competitive issues, 151-152
longevity, 87
nonprofit organization, contrast, 152
For-profit sector, jolts, 109
Fragile creatures, term (usage), 133
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G

Garbage can model, 71-72

Gauntlet, term (usage), 136

Geographic Information Systems (GIS)
service, 11-12

Georgia Tech, books (movement/storage),
160

Geospatial center, creation, 11-12

Geospatial data/software, servers (creation),
11-12

Graduate education, German style (Johns
Hopkins University), 4

Greenstein, Daniel, 20

H
Hahn, Karla, 22
High-technology environment, low-technolo-
gy environment (contrast), 108
Human resources, 136-137
management, 136
new roles, creation, 137-138
uncertainty, 112

I
Ideas
collections
museum metaphor, 134
organizational member study, value,
135
shaping/maintenance, 134-135
curators, responsibility (absence), 134-135
database, 134-136
information exchange/knowledge
management tool,
135-136
disconnected pools, intermediaries, 135
fragility/path, 323
generation/management, 133-134
generation/testing, systematization, 135
new services usage, 95
problem, connection, 67
stimulation, 132-134
surfacing, 133
Implementation failure, 69
Incremental innovations, 8-9, 33-34
CEO age, association, 119-120

library penalty, 59
radical innovations, mixture, 49
usage, question, 158
Independent variables, 60, 168-169
defining, 58-59
impact, 84
representation, 55-56
Individual, growth (facilitation), 135-136
Industries, empirical study, 119-120
Information
exchange, 135-136
quantity/quality, 48
impact, 38
intermediary, role, 20
open information exchange, production,
67-68
organizational-wide flow, 54-55
quality/quantity, increase, 49
sharing, 69-70
Information-intensive services, 36-37
Innovation, 4-9
administrative innovations, 32-33
adoption
decisions, 7
leader values/attitudes, impact, 146
appearance, 17
ARL library presence, 97-99
attributes, 34-35
bureaucratic control, relationship, 95
characteristics, 35t
classification, 32-35
complexity, 34
culture, 100
decisions, 59
diffusion of innovation model, stages, 30f
diffusion process, 30-31, 108-109
actions, 68-69
enablers, 31-32, 159-161
environmental uncertainty, impact, 54-55
ideas, 31-32
incremental innovations, 8-9, 33-34
library leader attitudes, 57
magnitude, 59
management innovations, 129, 131-132
mechanical devices, usage, 8
mission, 139-141
nonprofit innovation process, 37-39



observability, 34
organizational innovation, 16-17
perceived attributes, 35t
portfolio, 140-141
process
creativity/ideas, stimulation,
132-134
innovation, 134-138
radical innovations, 9-12, 20-24, 33-34,
145, 149-150
relative advantage, 34
service innovations, intangibility, 33
spread, 29
strategy, 139-141
studies, impact, 36-37
success, 9-12
support, 140
technical innovations, 32-33
technological innovation, implementation
(study), 119
trialability, 34
typology, 32-33
value chain, 132, 133f
vision, 139-141
Innovation performance, 111
ambidextrous orientation, correlation, 81f
behavioral integration, correlation, 70f
decision awareness, correlation, 73f
dependent variable, 58-59
dimensions, 58-59
external environment, uncertainty (rela-
tionship), SS
independent variable, defining, 58-59
library leadership team, impact, 122
metric, construction (ARL study), 149
reduction, 98
research library, structural differentiation
(relationship), 53
variables, correlations, 172
Innovative activities, leader encouragement,
145-146
Innovative culture
creation, 129
drive, 36
Innovative libraries
distribution, 121t
future research, 157-159
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observations, 162-163
research, 157-159
vision/transformation, 157
Innovative organizations
dilemma, 52-53
performance, 152
Innovative performance, predictability (con-
trast), 111t
Institution
embedding, 106
type, control variables, 170
Institutional isomorphic change, forces, 6
Integrated leadership team, impact, 130
Integration
behavioral integration, 67-74
structural differentiation, contrast, 85-86
Intellectual infrastructure, redefinition (re-
quirement), 149
Intra-organizational infrastructures, creation,
65
Intuition/insights, description, 133
Iron cage metaphor, 6-7, 129

Johns Hopkins University (JHU), graduate
education (German style), 4
Joint decision making, emphasis, 48

Kaplan University, 106
Knowledge
knowledge-intensive services, impact,
36-37
management tool, 135-136
new knowledge
creation, 67-68
development, 137-138

L

Leaders
attitudes, impact, 146
library leaders, 21, 78, 110-113, 129-130
library leaders, environmental perceptions,
110-113
organizational leaders, challenges, 15
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singular leaders, 145-146
values
impact, 146
reflection, 146
Leadership
age/tenure, 121-122
demographics, impact, 118-120
education, 122
effectiveness, 39
enabling leadership, 68
roles, sharing, 66
shared activity, 65, 66-67
Leadership teams
age, distribution, 121t
behavioral integration, 69-70
relationship, 68
decisions, team awareness, 72-73
demographics, 117
external environment viewpoints, 111
impact, 46-47, 51-52
integrated leadership team, impact, 130
integration, impact, 71
observations, usage, 56
usage, 47-49
Libraries
ambidextrous orientation, 80-81
autonomous units, transition, 160
centralized, top-down approach, 8
change
necessity, 9
resistance, 3
culture
change, struggle, 3-4
flexible organization, relationship, 77
danger, 105
Darwinian analogy, 9
data management, usage, 10
director, change attitude, 147-148
existential challenge, provost perception
(absence), 20
expenditures, decline, 107f
exploratory/exploitative activities, study,
147
incongruities, 160-161
innovative libraries, 157
leadership
age/tenure, average, 121

shared activity, 65
team, impact, 122
mission, provost guidance, 19-20
new roles, creation, 137-138
new services, creation (urgency), 161
packaging/advertising, sophistication
(increase), 137-138
performance, effectiveness (relationship),
152-153
products/services, reliability improvement
(statement), 81
profession
aging, 148
norms (iron cage), 6-7
research and development (R&D), manage-
ment, 138-139
school, establishment (Columbia Univer-
sity), S
services
innovation, fostering, 140
structure, usage, 100-101
size, importance, 46
structures, 99-101
exploratory work, 99-100
tasks, subdivision, 53
top management team (TMT), behavioral
integration, 48
transformation, necessity, 16
universities, relationship, 18-19
user-centered libraries, study, 139
Library leaders
culture viewpoints, 129-130
environmental perceptions, 110-113
risky venture, reasons, 78
thinking, change, 21
Library Publishing Coalition (LPC), estab-
lishment, 22
Library Publishing Directory, 23
Light, Paul, 37-38
Likert scale, usage, 110
Longevity, term (usage), 87
Loose, term (usage), 93
Low-technology environment, high-technolo-
gy environment (contrast), 108
LPC. See Library Publishing Coalition



Management innovations, 129, 131-132
cultural perspective, 131-132
innovation research, 130
institutional perspective, 131
rational perspective, 132

Management team, library leader attitudes, 57

Managerial discretion, usage, 123

Manufacturing organizations, focus, 54-55

Means, 173

Mechanical devices, usage, 8

Mechanistic organizations, production, 17

Mechanistic structures, 93, 94f

Mediating effect, 82f

Mediation
analysis, 84
effect, 82-84
occurrence, 82-83
requirement, 83-84

Mimetic forces, 6

Mission, 139-141

Murray-Rust, Catherine L., 160

Neal, James, 20

New knowledge
creation, 67-68
development, 137-138

New services
appearance, 9
complexity, 79
concepts, 24,25

creation, 21

creation, urgency, 161
development, 50-52, 78
effectiveness, determination, 39
establishment, 100-101
funding, 78
ideas, 95
introduction, 34
offerings, 98
perception, 21
radical innovation, impact, 48
situating, decisions, 24
structure, 100-101
support, 83,99
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traditional services, contrast, 151-152
Non-diffusion, Dvorak keyboard example,
29-30
Nonprofit innovation process, 37-39
research, 37-38
Nonprofit institution, organizational innova-
tion (impact), 16
Nonprofit organization
Association of Research Libraries (ARL),
56-57
for-profit firm, contrast, 152
innovations, appearance, 17
Nonresponse bias, statistical tests, 174
Normative forces, 6-7

o

Observability, innovation attribute, 34
Open-access journals, 22-23
Open-access policy, implementation, 23
Open e-textbooks, 23
Open information exchange, production,
67-68
Open Journal Systems (OJS), 23
Organic structures, 94f
Organization
ambidexterity, leadership team (impact),
51-52
ambidextrous organization, 78-79
barrier-free organization, usage, 52-53
bureaucratic organization, uniformity, 97
centralization/formalization, reduction
(requirement), 95-96
discontinuous organization change, 8-9
flexibility
importance, 46
library culture, relationship, 77
functional strategy, usage, 96
geographic distribution, 58f
incremental improvement, 51
innovation
ability, 118
spread, 29
innovative organizations, dilemma, 52-53
leader values, reflection, 146
mechanistic organizations, production, 17
R&D investments, 35-36
size, control variables, 169-170
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strategy, involvement, 118
structure, impact, 7-8, 17
unit structure, contingency (relationship),
96
Organizational advancement, exploitation/
exploration (balance), 87f
Organizational ambidexterity
complexity, research, 85
development, 122
viewpoint, 51
Organizational change, innovation (impact),
33-34
Organizational flexibility, S0-52
Organizational innovation, 16-17
Organizational intelligence, growth (facilita-
tion), 135-136
Organizational leaders, challenges, 15
Organizational life, differences, 77
Organizational outcomes, upper echelon
characteristics, 118
Organizational score, development, 110
Organizational separation, 86
Organizational structure, 7-8, 52-53
centralization, 93-96
complexity, 93-96
contingency theory, environment/strategy,
96-97
establishment, 85-86
formalization, 93-96
impact, 17, 46-47
library leader attitudes, 57
looseness/tightness, 93
mechanistic structures, 94f
organic structures, 94f
research library organizational structure,
7-8,52-53,97
study, 95
Organizational typology, 35-37
flowchart, 36f
Organization-level practices, predictors

(defining), 136

Pencil sharpeners, usage, 8
Performance
appraisal, 136-137

indicators, 39

quantitative performance indicators,
109
Person-to-person communication, 8
Phoenix University, 106
Physical infrastructure, redefinition (require-
ment), 149
PKP. See Public Knowledge Project
Pneumatic tire (air tire), perception (change) ,
30
Political model, decision power (emanation),
71
Population, sample, 56-58
Portfolio. See Innovation
Predictability, innovative performance (con-
trast), 111t
Present/future, balance, 84-88
Primary structure, definition (usage), 52
Princeton University, full-time librarian (es-
tablishment),
Process innovations, 134-138
Process needs, 159-160
Profitability, performance indicator, 39
Psychological protection, provision, 68-69
Public Knowledge Project (PKP), 22,23
Publishing services, 24

Q

Quantitative performance indicators, 109
QWERTY keyboard, dominance, 29-30

Radical innovations, 9-12,20-24, 33-34,
145, 149-150
correlations, 149t
disruptive quality, 34
incremental innovations, mixture, 49
introduction, specialized units (usage), $3
knowledge, involvement, 17
library penalty, 59
performance, 149
predictors, 54-55
process, initiation, 21
service concept, relationship, 21t
Reference services
evolution, 8
improvement, 108



Regression analysis, 55-56
Regression model, 55
dependent variable, 58-59
flowchart, S6f
independent variables, 60
methodology, S6-60
population, sample, 56-68
size/institution type, control, 69
Relative advantage
innovation attribute, 34
representation, 7
Reorganization, effectiveness basis, 100
Research and development (R&D)
activities, integration process, 139
budgets, dedication, 99-100
funding, impact, 16
increase, 20
management, 99
R&D Project Portfolio Matrix, 141
teams, benefits, 66-67
unit, establishment, 99-100
work, undertaking, 138-139
Research data management
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libraries, relationship, 18-19
press publications, 24
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