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1
INTRODUCTION AND OVERVIEW

Higher education has become the “poster child” for out‐of‐control costs, replacing 
healthcare, which now seems more or less under control. Tuition increases have far 
outpaced increases of the overall cost of living. This is due to the relative decline of 
public support for higher education, while administrative costs have been steadily 
growing much faster than the costs of teaching and research. A primary enabler and 
consequence of this cost growth has been student debt levels that exceed the total 
credit card debt in the United States.

We need to get a grip on the economics of higher education, with a goal of trans-
forming the system to improve the overall value proposition. Academia provides a 
wide variety of offerings that serve a diverse mix of constituencies. Delivery processes 
for these offerings can be quite creative but are often burdened with inefficiencies. This 
is complicated by academic governance processes, which can be overwhelming, more 
so when the university is also a public sector agency. Yet, universities are basically 
well‐intentioned, creative, and committed. There is much to build on but nevertheless 
much to overcome.

Figure 1.1 depicts a multilevel architecture of academic enterprises (Rouse, 2015). 
The practices of education, research, and service occur in the context of processes, struc-
ture, and ecosystem. Understanding the relationships among practices, processes, 
 structure, and ecosystem provides the basis for transforming academia, leveraging its 
strengths, and overcoming its limitations. In this book, I explicitly address these relation-
ships in terms of both conceptual and computational models of academic enterprises.
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The architecture in Figure 1.1 helps us to understand how various elements of the 
enterprise system either enable or hinder other elements of the system, all of which 
are embedded in a complex behavioral and social ecosystem. Practices are much 
more efficient and effective when enabled by well‐articulated and supported processes 
for delivering capabilities and associated information, as well as capturing and 
 disseminating outcomes.

Processes exist to the extent that organizations (i.e., campuses, colleges, schools, 
and departments) invest in them. These investments are influenced by economic 
models and incentive structures and are made in pursuit of competitive positions and 
economic returns. These forces hopefully coalesce to create an educated and produc-
tive population, at an acceptable cost.

When we employ Figure 1.1 to understand relationships among universities, the 
interesting phenomenon in Figure  1.2 emerges. The hierarchical structure of 
Figure 1.1 dovetails with the heterarchical nature of academic disciplines. The dotted 
rectangle in Figure 1.2 represents how faculty disciplines both compete and define 
standards across universities.

The disciplines define the agenda for “normal” science and technology, including 
valued sponsors of this agenda and valued outlets for research results. Members of 
faculty disciplines at other universities have an enormous impact on promotion and 
tenure processes at any particular university. Such professional affiliations also affect 
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other types of enterprises (e.g., healthcare). However, universities seem to be the 
only enterprise that allows external parties to largely determine who gets promoted 
and tenured internally. This has substantial impacts on understanding and modeling 
the performance of any particular university.

More specifically, the standards set at the discipline level determine:

 • Agenda for “normal” science and technology

 • Valued sponsors of this agenda

 • Valued outlets for research results

Consequently, almost everyone chases the same sponsors and journals, leading to 
decreasing probabilities of success with either. In addition, each faculty member 
 produces another faculty member every year or so, swelling the ranks of the compet-
itors. Recently, retirements are being delayed to refill individuals’ retirement coffers, 
which decrease numbers of open faculty slots.

As probabilities of success decrease, faculty members write an increasing number 
of proposals and submit an increasing number of journal articles, resulting in con-
stantly increasing costs of success and congested pipelines, which foster constantly 
increasing times until success. Bottom line is less success, greater costs, and longer 
delays. The models discussed in this book enable exploration of these phenomena.

Universities can hold off these consequences by hiring fewer tenure‐track faculty 
members, that is, using teaching faculty and adjuncts. But this will retard their march 
up the rankings and hence slow the acquisition of talented students, who will succeed 
in life and later reward the institution with gifts and endowments. The trade‐off 
 between controlling cost and enhancing brand value is explored in this book.
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Alternatively, universities can pursue “niche dominance” and only hire tenure‐
track faculty in areas where they can leapfrog to excellence. This will, unfortunately, 
result in two classes of faculty—those on the fast track to excellence and those des-
tined to teach a lot. The first class will be paid a lot more because of the great risks 
of their being attracted away to enhance other universities’ brands.

OVERALL APPROACH

Many contemporary commentators have made similar observations to those offered 
in this introduction, although with less emphasis on the structure and processes of the 
enterprise. For example, Lombardi (2013) provides an exposition of the basic block-
ing and tackling of academia, primarily from a more general perspective than science 
and technology. This is relevant in terms of the nature of academic guilds portrayed 
and the multilevel nature of governance. He also provides a useful discussion of 
performance and quality management. However, his book does not articulate an 
overall enterprise perspective.

Christenson and Eyring (2011) explore how universities can find innovative, less 
costly ways of performing their uniquely valuable functions and thereby save them-
selves from decline. The authors outline the history of Harvard University and how 
various aspects of academia were defined by Harvard leadership in response to issues 
and opportunities of the times. They explore the strategic choices and alternative 
ways in which traditional universities can change to ensure their ongoing economic 
vitality. They emphasize the need for universities to address key trade‐offs and make 
essential choices as they decide how to compete.

DeMillo (2011) addresses the challenges faced by “the middle,” the 2000 univer-
sities that are not part of the “elite”—those with $1 billion plus endowments—and 
also face stiff competition from for‐profit online universities. Computer‐based and 
online technologies, such as MOOCs, and new student‐centric business models are 
discussed. The book culminates in 10 rules for twenty‐first‐century universities, 
expressed in terms of defining value and becoming an architect of how this value is 
delivered. Some of the ideas presented are very relevant to the issues addressed in 
this book.

These three books are representative of a vast literature on higher education. 
Many other sources are referenced throughout this book as specific issues are 
 discussed. This book leverages and integrates this material in the following ways:

 • The university is viewed as an enterprise system competing in a complex 
economic, political, and social environment where both competition and collab-
oration are prevalent

 • Examples are drawn from a broad range of experiences with over 50 university 
enterprises in the United States, Europe, Asia, Africa, and Latin America

 • A multilevel architectural view of universities as enterprises enables identifying 
interactions and opportunities across levels of this architecture, including both 
avenues and barriers to fundamental change
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I address university enterprises both qualitatively and quantitatively. Qualitative 
expositions draw from history, public policy, economics, etc. Many, but not all, of 
these expositions set the stage for quantitative models of the phenomena of interest. 
The quantitative models are valuable for addressing various “what‐if” questions dis-
cussed in this book.

Examples of such models include use of the enterprise architecture in Figures 1.1 
and 1.2 for computational modeling of enterprise performance and economic models 
of key trade‐offs such as the mix of tenure‐track versus nontenure‐track faculty mem-
bers. Discounted cash flow models are employed to reflect the time value of money 
involved in such decades‐long investments.

Another example is statistical models of the dynamics of the US News & World 
Report ranking system, in particular time series models of the lags in ranking changes 
following university investments in faculty, facilities, and other strategic investments. 
There is a frequently expanding range of university ranking systems, for example, 
Financial Times World University Rankings and Shanghai Jiao Tong University 
Academic Ranking of World Universities. The various ranking schemes are con-
trasted in terms of purpose and attributes.

UNIVERSITIES AS COMPLEX SYSTEMS

Universities certainly seem complex—so many stakeholders, agendas, and often 
conflicting priorities. What type of complex system is a university or, more broadly, 
universities collectively? They certainly are not similar to airplanes, factories, and 
process plants, all of which were engineered to achieve specified objectives. They are 
a subset of the society in general, but they do not seem as complex as the overall 
society.

Snowden and Boone’s (2007) Cynefin Framework includes simple, complicated, 
complex, and chaotic systems. Simple systems can be addressed with best practices. 
Complicated systems are the realm of experts. Complex systems represent the 
domain of emergence, as discussed in the following text. Finally, chaotic systems 
require rapid responses to stabilize potential negative consequences.

The key distinction with regard to the discussions in this book is complex versus 
complicated systems—simple certainly is not warranted and we hope to avoid cha-
otic. There is a tendency, Snowden and Boone contend, for experts in complicated 
systems to perceive that their expertise, methods, and tools are much more applicable 
to complex systems than is generally reasonable.

Poli (2013) also elaborates the distinctions between complicated and complex 
systems. Complicated systems can be structurally decomposed. Relationships can be 
identified, either by decomposition or in some cases via blueprints. “Complicated 
systems can be, at least in principle, fully understood and modeled.” Complex sys-
tems, in contrast, cannot be completely understood or definitively modeled. He 
argues that biology and all the human and social sciences address complex systems.

Poli also notes that problems in complicated systems can, in principle, be solved. 
The blueprints, or equivalent, allow one to troubleshoot problems in complicated 
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systems. In contrast, problems in complex systems cannot be solved in the same way. 
Instead, problems can be influenced so that unacceptable situations are at least 
partially ameliorated.

These distinctions are well taken. Complicated systems have often been designed 
or engineered. There are plans and blueprints. There may be many humans in these 
systems, but they are typically playing prescribed roles. In contrast, complex sys-
tems, as they define them, typically emerge from years of practice and precedent. 
There are no plans and blueprints. Indeed, much research is often focused on figuring 
out how such systems work. Good examples are human biology and large cities.

COMPLEX ADAPTIVE SYSTEMS

The nature of human and social phenomena within complex systems is a central 
consideration. Systems where such phenomena play substantial roles are often con-
sidered to belong to a class of systems termed complex adaptive systems. This class 
of systems includes healthcare delivery (Rouse, 2000, 2008), urban systems (Rouse, 
2015), and, as discussed in the following text, universities

Complex adaptive systems have the following characteristics:

 • They tend to be nonlinear, dynamic and do not inherently reach fixed 
equilibrium points. The resulting system behaviors may appear to be random or 
chaotic

 • They are composed of independent agents whose behaviors can be described 
as based on physical, psychological, or social rules rather than being completely 
dictated by the physical dynamics of the system

 • Agents’ needs or desires, reflected in their rules, are not homogeneous and, 
therefore, their goals and behaviors are likely to differ or even conflict—
these conflicts or competitions tend to lead agents to adapt to each other’s 
behaviors

 • Agents are intelligent and learn as they experiment and gain experience, per-
haps via “meta” rules, and consequently change behaviors. Thus, overall system 
properties inherently change over time

 • Adaptation and learning tend to result in self‐organization and patterns 
of behavior that emerge rather than having been designed into the system. The 
nature of such emergent behaviors may range from valuable innovations to 
unfortunate accidents

 • There is no single point(s) of control—system behaviors are often unpredict-
able and uncontrollable, and no one is “in charge.” Consequently, the behaviors 
of complex adaptive systems usually can be influenced more than they can be 
controlled

As summarized in Table 1.1, understanding and influencing systems having these 
characteristics creates significant complications. In general, leaders, who have more 
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influence than power, replace managers. These leaders craft incentives and inhibi-
tions to influence behaviors—they cannot employ command and control. The goal is 
to influence outcomes because activities cannot be controlled and are often 
unobservable.

The focus is on organizational agility rather than efficiency. Highly efficient sys-
tems are usually very rigid and cannot effectively respond to changing incentives and 
inhibitions. Personal commitments from independent agents underlie relationships 
rather than contractual obligations due to the agents’ independence. Heterarchical 
networks among agents provide the dominant social mechanism despite the typical 
existence of a nominal hierarchy.

Hierarchical organizations are usually designed in terms of roles, reporting struc-
tures, etc. Heterarchical systems are much more likely to self‐organize. This is 
 particularly true for organizations of professionals who also have strong affiliations 
with professional associations. A good example is physicians, whose professional 
affiliations have strongly driven the evolution of the healthcare system (Rouse & 
Cortese, 2010).

The characteristics summarized in Table 1.1 have significant impacts on how such 
organizational systems address fundamental change or transformation. The leaders 
cannot simply command change. Instead, change has to emerge organically in terms 
of agents’ responses to new incentives and inhibitions. Transformation will emerge 
from agents’ collective self‐organization.

A useful construct in this regard is the notion of “tipping points,” popularized by 
Gladwell (2000). Within the context of organizational transformation, the idea is that 
a small change can propagate and gain momentum across the heterarchical organiza-
tional network and lead to bottom‐up discussions and desires for fundamental 
change. In other words, top‐down “push” for change is replaced by bottom‐up “pull” 
for change.

In healthcare, for example, there is a pending change from fee for service to 
payment for health outcomes (Rouse & Serban, 2014). While this is far from fully 
implemented, it has caused healthcare provider organizations to study carefully how 
they will need to adapt to such a fundamental change. More specifically, it has caused 
serious study of what does and does not affect health outcomes.

One approach to understanding possible tipping points involves mathematical and 
computational modeling of the enterprise (Rouse, 2015). These models can be useful 

TABLE 1.1 Implications of Complex Adaptive Systems

Traditional System Complex Adaptive System

Roles Management Leadership
Methods Command and control Incentives and inhibitions
Measurement Activities Outcomes
Focus Efficiency Agility
Relationships Contractual Personal commitments
Network Hierarchy Heterarchy
Design Organizational design Self‐organization
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in the exploration of leading indicators of the different tipping points and in assessing 
potential ways to accelerate desirable outcomes as well as mitigations for undesir-
able outcomes. Such models can be embodied in interactive visualizations called 
“policy flight simulators” that enable stakeholders to computationally experiment 
with alternative futures (Rouse, 2014).

UNIVERSITIES AS COMPLEX ADAPTIVE SYSTEMS

The construct of complex adaptive systems can help to understand and enable 
fundamental change both within and across universities. As a first step in this 
direction, it is useful to discuss how the organizational phenomena discussed earlier 
are manifested in university environments.

Nonlinear, Dynamic Behavior

Linear behavior means a system responds proportionately to stimuli. Nonlinear 
behavior means disproportionate responses. University communities typically under-
respond in the sense that, for the most part, they ignore stimuli. Faculty members 
tend to be oblivious to most things external to their specialty. Occasionally, they 
overrespond, for instance, to offhand comments by the administration that can be 
interpreted as being less than fully committed to some faculty initiative. A typical 
result is a barrage of emails from all corners of the community.

Independent Agents

Faculty members embrace academic freedom in a broad sense. This includes free-
dom in what they research and how they research it. Some faculty members simply 
go in their office, close the door, and immerse themselves in their scholarly pursuits. 
More broadly, faculty members feel free to openly oppose organizational endeavors. 
I have experienced many instances of faculty members investing significant energy 
to undermine initiatives of senior administrators. Occasionally cabals of faculty 
members emerge to support or oppose a cause.

goals and Behaviors That Differ or Conflict

Faculty disagreements are common and occasionally heated. Disrespect across disci-
plines is a good example. A portion of the faculty will assert that the only fundamental 
research is that which involves axioms and theorems. A different portion of the fac-
ulty will assert that theory and experimentation are the essence of science. If these 
two groups are in the same academic department, there can be much conflict, for 
example, about requirements for the Ph.D. degree. I have occasionally defused such 
conflicts, at least temporarily, by noting that we not only need Newtons and Einsteins; 
we also need Darwins.
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Intelligent and Learning Agents

Most faculty members were good students. They were bright, did their homework, 
and got top grades. Thus, they are intellectually intelligent, although not always emo-
tionally intelligent. They learn how their university system works and they learn how 
to work the system to achieve their desired ends. Of course, as indicated earlier, there 
is seldom universal agreement on the ends. The result is a lot of smart, usually well‐
intended, people working at odds with each other. University administrators call this 
situation “herding cats.” It often results in creative but hopefully not destructive 
chaos and substantially impedes progress.

Self‐Organization

There are two types of organization of interest. As shown in Figure 1.1, there are col-
leges, schools, and departments that invest in processes to support practices. There 
are also self‐organized interest groups within and sometimes across departments. In 
addition, as depicted in Figure 1.2, there are discipline‐specific organizations across 
universities that, as discussed earlier, define research agendas and vet sources of 
funding and publication outlets. These groups self‐organize independent of the hier-
archies of the universities shown in Figure 1.1.

No Single Point(s) of Control

The president and board of trustees (or board of regents) are nominally in control of 
a university. They approve hiring, promoting, and tenuring of faculty members. They 
are the authority that grants degrees. They decide about operating and capital bud-
gets. However, they have little control over the daily activities of the many independent 
agents in the university community. In this sense, the president has much more 
influence than power. If, for instance, a subset of the faculty disagrees with the presi-
dent’s vision for the university, they can drag their heels and wait until he or she 
leaves office.

Implications

Referring to Table 1.1, universities are better led than managed. The leadership needs 
to articulate and gain support for a vision of the university’s future. They also need to 
create and sustain a set of incentives and inhibitions that motivate the independent 
agents to personally commit to pursuit of the vision. There need to be agreed‐upon 
outcomes that successful pursuit of the vision will yield.

The organization needs to be sufficiently agile to pursue the vision and create the 
desired outcomes. Both the hierarchy and heterarchy need to be agile in the sense of 
having the orientation and resources needed to make the changes necessary to suc-
cessfully pursue the vision. To some extent, the requisite agility can be designed into 
the organization. However, inclinations to self‐organize can yield creative and highly 
effective modifications to any initial design.
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OVERVIEW OF CHAPTERS

Chapter 1: Introduction and Overview

This chapter begins by providing a characterization of the overall architecture of a 
university enterprise and its relationship to other university enterprises. These 
 diagrams provide a framework for discussing the overall approach of this book as 
contrasted with the enormous body of literature on higher education. The nature of 
complex enterprises is then considered, with emphasis on complex adaptive systems. 
The specific attributes of universities that reflect the characteristics of complex 
adaptive systems are elaborated. Finally, an overview of the book is provided.

Chapter 2: Evolution of the Research University

This chapter begins in Europe where universities as independent institutions first 
emerged almost 1000 years ago, followed by consideration of early universities in 
America. In the early nineteenth century, Wilhelm von Humboldt transformed German 
higher education by integrating teaching and research. This leads to discussion of the 
Morrill Land‐Grant Acts in the United States that provided resources that enabled adop-
tion of a version of the Humboldt model, with less hierarchy and more participation.

The central role of World War II in advancing science and engineering is next 
discussed. The war also prompted the recognition that engineering education needed 
stronger roots in science and mathematics. Pursuit of engineering science led to great 
advances but also sometimes led to overemphasis on mathematics and intense 
 specialization. These tendencies have served as both strengths and weaknesses. 
The many challenges faced by today’s research universities are discussed—they stem 
in part from these forces.

Chapter 3: Mission and Structure

This chapter begins by reviewing several university mission statements. They 
 typically have much in common with regard to education, research, and service. 
A substantial problem in recent decades has been mission creep, whereby univer-
sities attempt to provide value in varying ways to different constituencies. This inev-
itably leads to greater costs, which are mostly recouped via tuition increases despite 
the fact that many of the new activities do not directly benefit those paying tuition.

This chapter next addresses the multilevel structure of universities. Education, 
research, and service practices occur in the context of processes that provide capabil-
ities that enable practices. These capabilities are created via investments by depart-
ments, schools, colleges, and campuses. These investments are motivated by the 
“rules of the game” created and sustained by the overall ecosystem.

Finally, this chapter discusses how the traditional structure of universities does not 
align well with the mission and needs of interdisciplinary research centers. There are 
inherent conflicts between traditional discipline‐oriented departments, schools, and 
colleges and the crosscutting nature of interdisciplinary research centers. This poses 
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challenges for faculty members who are attracted to larger problems but also want to 
be successful in securing tenure and promotions.

Chapter 4: Leadership and governance

This chapter considers the role of leadership as enterprises seek to change, including 
the importance of how leaders spend their time. The negative impacts of stewards of 
the status quo are elaborated. Experiences of leading research centers are considered. 
Examples of good and bad leadership are discussed.

Governance is considered in terms of governing boards, administration and fac-
ulty, and other players. Numerous vignettes of governance are discussed. Decision 
making in universities clearly exhibits the characteristics of complex adaptive sys-
tems. Many independent agents influence the process and much time is typically 
consumed getting to a decision.

Chapter 5: Administration

This chapter addresses the nature of administration in terms of managing and sus-
taining a university. The corporatization of academia has resulted in enormous 
growth of the number of administrators and administrative staff and costs of these 
personnel. A relatively simple model is proposed for projecting these costs.

This chapter also considers several core administrative functions, including 
performance evaluation, conflict management, compliance and abuse, and marketing 
and communications. The costs of conforming to various administrative practices are 
discussed.

Chapter 6: Money and Space

This chapter addresses the economics of higher education, including the value of 
education, the impacts of government subsidies, and the possibilities of a higher edu-
cation bubble. The costs of higher education are discussed in terms of cost analyses, 
indirect costs, staffing patterns, and student and institutional debt. Consideration of 
revenue sources includes discussion of tuition, government dependencies, and phil-
anthropic fundraising. An overall economic model of a university is presented. 
Finally, the challenging issue of space is addressed.

Chapter 7: Promotion and Tenure

This chapter addresses the nature and process of promoting and tenuring university 
faculty members. The nature and roles of faculty are discussed in terms of academic 
disciplines, faculty impact, tenure‐track versus nontenure‐track positions, avail-
ability of positions, and faculty turnover. The nature of tenure decisions is explored. 
I relate my experiences serving on several promotion and tenure committees. Finally, 
a model of tenure decision making is introduced that is integrated into an overall 
model in Chapter 12.
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Chapter 8: Education Programs

This chapter addresses the current and future student populations that higher educa-
tion will serve. Both science, technology, engineering, and mathematics (STEM) 
challenges and evolving student inclinations and preferences are discussed. 
Challenges to higher education’s value proposition are reviewed. Types of degree 
programs and the design and delivery of curricula and courses are considered, 
including alternative approaches to delivery. I relate a variety of my teaching experi-
ences. Finally, a workforce model is introduced and a range of staffing trade‐offs is 
discussed.

Chapter 9: Research and Intellectual Property

This chapter addresses the challenges of research in terms of the role of peer review 
of publications and proposals, bibliometrics associated with citations, and difficulties 
securing funding. A variety of research experiences are related. A model of research 
is presented that predicts probabilities of articles being accepted, expected citations 
after publication, and probabilities of research proposals being funded. This model is 
a central element of the integrated model discussed in Chapter 12.

The last major section of this chapter addresses intellectual property, which is 
often one of the outcomes of research. In some cases, this takes the form of patents, 
but more often it is embodied in the know‐how of the researchers. Either form of 
intellectual property may result in spin‐off businesses that create jobs, revenue, 
profit, and perhaps public stock offerings. I relate several of my experiences in 
launching and growing spin‐offs.

Chapter 10: Rankings and Brand Value

This chapter addresses several ranking schemes that emphasize different attributes of 
a university. Georgia Tech is used as an example to illustrate the types of initiatives 
needed to improve rankings. Statistical analyses of rankings of one program—
industrial/manufacturing/systems engineering—are reported. The best predictors of 
a program’s ranking are last year’s ranking plus the number of faculty.

The brand value of a university is discussed as a proxy for rankings. An index of 
brand value is presented that is a weighted sum of number of articles published, 
number of citations received, and h‐index, totaled across all faculty members of an 
institution. An example is used to illustrate the nuances of the brand value index as 
affected by research sponsors and publication outlets chosen by faculty members.

Chapter 11: Transformation Scenarios

In this chapter, forces for change are discussed in terms of costs and benefits, globaliza-
tion, and technology. Organizational change in higher education is then addressed, 
including concepts and principles drawn from domains other than higher education. Four 
alternative scenarios for the future of higher education are next elaborated. These 
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scenarios provide the basis for considering transformation of academia. The  chapter 
 concludes with a discussion of historical perspectives on how change happens. This sets 
the stage for exploring the future.

Chapter 12: Exploring the Future

This chapter brings together all the pieces of the puzzle elaborated in this book. The 
elements of the education and research enterprise are integrated to enable projecting 
the likely consequences of several rather disparate scenarios of the future of the 
academic enterprise. We cannot predict what mix of these scenarios will actually 
emerge. However, we can argue that universities need strategies and investments that 
enable robust responses to whatever mix emerges.

Fundamental change is in the offing. Higher education cannot remain the poster 
child for runaway costs. We need a healthy, educated, and productive population that 
is competitive in the global marketplace. If the population is not educated, it will not 
be healthy. If the population is not productive, it will not be competitive. The pieces 
all fit together. We have to make it happen.
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11
TRANSFORMATION SCENARIOS

Higher education does not need to be tweaked here and there. A business process 
improvement initiative would help a bit, but be far from adequate. Instead, higher 
education needs to be fundamentally transformed to provide much greater value to 
many more people at much lower cost. Higher education needs to be transformed 
to address several alternative futures quite different from today. These futures are 
already emerging.

In this chapter, forces for change are discussed in terms of costs and benefits, 
globalization, and technology. Organizational change in higher education is then 
addressed, including concepts and principle drawn from domains other than higher 
education. Four alternative scenarios for the future of higher education are next 
elaborated. These scenarios provide the basis for considering transformation of 
academia. The chapter concludes with a discussion of historical perspectives on 
how change happens. This sets the stage for exploring the future in Chapter 12.

FORCES FOR CHANGE

Change happens when it is forced. The force can be an opportunity or a threat, 
perhaps embodied in a crisis. In many domains, the forces for change are manifested 
as market forces. Competitors, large or small, recognized or unrecognized, are the 
sources of market forces. Thus, change happens when there is competition to meet 
market needs with better performance, quality, service, and/or prices.
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Change is much less likely to happen when there is little or no competition. 
The stewards of the status quo can then argue that everything is great—as good as it 
can be within the prevailing constraints. If competitors are not offering viable alter-
natives, it is difficult to convincingly argue that the stewards of the status quo are 
wrong. Consequently, all investments are focused on preserving the status quo.

As evidenced by many discussions in earlier chapters, higher education faces an 
emerging crisis. Costs of administration (per student) have soared, while expendi-
tures on education and research (per student) have slowly declined. At the same time, 
the merits of the old argument that a college education is always worth it have faded. 
Unfortunately, there has been a dearth of viable alternatives. Online education has 
some benefits, but campus‐based education provides a much richer growth experi-
ence. However, the technology will inevitably get better and better.

Costs and Benefits

The Economist (2014a) foresees creative destruction in higher education precipi-
tated by a cost crisis, changing labor markets, and new technology. The result, they 
argue, will turn an old institution on its head. They note that “In America, government 
funding per student fell by 27% between 2007 and 2012, while average tuition fees, 
adjusted for inflation, rose by 20%.” Forty‐seven percent of students in America do 
not finish their degree programs. For many majors, a college education no longer 
results in a good job. Technology is the third driving force, as discussed in the suc-
ceeding text.

The Economist (2014b) also addresses the future of universities. They discuss the 
funding crisis in terms of “cost disease” that was discussed in Chapter 6. The soft-
ening of jobs for graduates has been exacerbated by technology that has automated 
many jobs once performed by humans.

The technological revolution is also affecting the delivery of education. As an 
example, they cite Georgia Tech’s $7000 online MS degree in computer science, 
compared to the exact same degree program on campus for $25,000. They project 
that the massive open online course (MOOC) offerings will inevitably succeed. In a 
related article (Economist, 2014c), they review Brazil’s private online universities 
that have three‐quarters of the market with low fees and rapidly increasing quality.

These three articles together assess the costs and benefits in higher education to 
be going in the wrong direction. They quote Clayton Christensen’s comment that 
within 15 years half of traditional universities will be in bankruptcy. Clearly, big 
changes, for better or worse, will happen. In this chapter, I argue that transformation 
of the higher education enterprise can be approached systematically, increasing the 
chances of better outcomes.

Globalization

Wildavsky (2010) discusses how international competition for the brightest 
minds is transforming the world of higher education. Newly created or expanded 
universities in Asia are competing with Harvard, MIT, Cambridge, and Oxford 
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for faculty, students, and research preeminence. Satellite campuses of Western 
universities are emerging all over the world. He chronicles the unprecedented 
international mobility of students and faculty, the spread of branch campuses, 
and the international expansion of college rankings. He argues that this scholarly 
marketplace will spread knowledge benefits to everyone, both educationally and 
economically.

The Economist (2011) highlights foreign students getting advanced degrees in 
America. They profile MIT in particular and its connections with global industries. 
American‐educated faculty members are increasingly joining faculties of universities 
around the world. This echoes the projections of Wildavsky.

Altbach and Salmi (2011) report on a World Bank‐funded case‐based study of the 
evolution of 11 research universities in 10 countries—2 in Chile and 1 each in China, 
Hong Kong, India, Korea, Malaysia, Mexico, Nigeria, Russia, and Singapore. In an 
introductory chapter, Altbach (2011) focuses on research universities and, in 
particular, the 150 globally relevant research universities of 4800 postsecondary 
institutions in the United States. He notes that “Both faculty members and students 
are increasingly recruited internationally, and mobility is now an established fact of 
contemporary higher education, especially affecting research universities.” He also 
asserts that research universities “must recognize the primacy of merit, and their 
decisions are based on a relentless pursuit of excellence.” Consequently, perhaps 
90% of the articles published in top journals come from faculty members of research‐
intensive universities.

Altbach considers several current and future challenges. As always, funding is an 
issue. Autonomy is an increasing challenge as externally imposed accountability and 
compliance are encroaching. Attracting the best and brightest faculty members and 
graduate students requires competing with other sectors of the economy that provide 
better salaries. Globalization has increased the fierceness of the competition for 
talent. Increased privatization, in terms of using the marketplace as a source of funds, 
risks the possibility of external factors driving the agenda.

In a concluding chapter, Salmi (2011) begins by noting that the top 10 research 
universities in the world were all formed before 1900 and 2 are more than eight 
centuries old. He then elaborates common themes from the 11 much newer 
research universities studied. Attracting, recruiting, and retaining talented aca-
demics were challenges for all of them. Needs to be well resourced was a common 
theme. Governance issues, particularly protection from political interference, 
were mutual concerns. Considering paths of development, common elements 
included:

 • Relying on the diaspora to recruit native born, but foreign‐educated faculty 
members to return

 • Employing English as the main language for both education and research

 • Concentrating on science and engineering rather than all disciplines

 • Using benchmarking to inform improvement programs

 • Adopting curricula and pedagogical innovations



156 TRANSFORMATION SCENARIOS

The Royal Society (2011) provides an assessment of global scientific collaboration 
in the twenty‐first century. They begin by noting that there are 7 million researchers 
worldwide supported by $1 trillion, a 45% increase since 2002.

They report that science is increasingly global. Science in China, India, and 
Brazil is increasing faster than the global trend, but the United States, Europe, and 
Japan still lead the pack. They note that scientific activity is concentrated in a 
number of widely dispersed hubs. Beyond these hubs, however, scientific activity 
is also flourishing where economic impact is recognized and understood.

They explain that the scientific world is becoming increasingly interconnected 
with growing international collaboration. Collaboration enhances quality, improves 
efficiency and effectiveness, and is increasingly often necessary. The primary drivers 
of collaboration are scientists themselves. Collaborative networks are motivated by 
bottom‐up exchange of insights, knowledge, and skills, leading to science becoming 
global rather than national. Collaboration brings significant benefits, for instance, 
increased citations of participants’ publications.

Recognized global challenges are now key components of national and multina-
tional strategies and funding. Global challenges are interdependent and related to 
each other. A variety of organizational models have been used to address these 
challenges, and, they assert, there are many lessons to be learned. They argue that 
science is essential for addressing global challenges but cannot do this in isolation. 
They conclude that all countries have a role in pursuit of these challenges.

Bavorick and colleagues (2011), reporting on the Royal Society study, emphasize 
the observation that China may overtake the United States in scientific output by 
2013. The implications of this trend are not clear, as the United States retains a clear 
lead in translating research results into economic activities and returns.

The National Academies (2007) argue that the growth of US economy is pri-
marily driven by technological innovation. They assert that globalization is threat-
ening the US leadership position. Leading‐edge science and engineering is being 
accomplished in many places around the world. Ten recommendations are 
provided to enhance the US science and technology enterprise. Not surprisingly, 
requests for government funding are laced through these recommendations. 
Earlier examples of such lines of reasoning include the National Academies 
(1995) discussion of the impact of the end of the Cold War and decreased funding 
of university research by DoD. This echoes a stream of National Research Council 
reports (NRC, 1985, 1987, 2012) that argue the benefits of research and the need 
for more federal funding.

A Tsunami of Talent

I chaired the International Review Board at Tsinghua University in Beijing, China, 
where we conducted a review of the Department of Industrial Engineering. They 
presented a few basic statistics that were of particular note.

In China, 40% of undergraduates matriculate in engineering. At Tsinghua at least, 
of those that graduate, 67% continue to graduate school. While it is risky to generalize, 
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this leads to an estimate that 25% of college graduates in China have advanced degrees 
in engineering.

In contrast, 4% of US undergraduates matriculate in engineering. Of those that 
graduate, 12% continue to graduate school. Thus, roughly 0.5% of college graduates 
in the United States have advanced degrees in engineering.

I may be off, perhaps by quite a bit, but 0.5 versus 25% is a rather daunting 
difference. If this compounds year after year, decade after decade, the consequences 
could be astounding.

Technology

DeMillo (2011, 2015) discusses a panorama of technology possibilities. Computer‐
based instruction has a long history, perhaps beginning with PLATO at the University 
of Illinois in the 1960s. Control Data Corporation commercialized PLATO in the 
1970s. I experienced it as a faculty member at Illinois in the mid‐1970s. I remember 
it as very impressive but also very expensive.

Earlier, I discussed our forays into simulation‐oriented computer‐based 
instruction for operators and maintainers of complex systems. A key enabler 
was inexpensive computing power, namely, the Apple II and later the IBM PC. 
Via this technology, our professional training offerings became inexpensive 
and portable.

The Internet, and more recently portable smart devices, has taken the possibilities 
to new levels. DeMillo argues that “Higher education is an Internet business.” A pro-
fessor can now teach hundreds of thousands or even millions of students online with 
offerings ranging from Stanford University’s computer science courses to Salman 
Khan’s short videos teaching basic math concepts.

Ho and his colleagues (2015) report on 2 years of experiences of HarvardX and 
MITx. They indicate that growth is steady in overall and multiple‐course participa-
tion in HarvardX and MITx. They report that over 2 months, there were 1300 unique 
participants per day yielding 1.03 million in total, accounting for 1.71 course entries 
per participant.

They found that participation initially declines in repeated courses but then stabi-
lizes. Surveys suggest that a slight majority intends to apply for certification. Many 
of these are teachers. Participation and certification differ by curricular area; for 
example, participation in computer science courses is four times higher than other 
areas. Course networks reveal the centrality of large computer science courses and 
the potential of sequences of modules. Certification rates are high among those who 
pay $25–$250 to “ID‐verify” their certificates.

Nevertheless, there are skeptics. Toyama (2015) argues that technology will never 
fix education. He asserts that “Even when technology tested well in experiments, the 
attempt to scale up its impact was limited by the availability of strong leadership, 
good teachers, and involved parents.” Further, “Any positive effects depend on well‐
intentioned, capable people.” Finally, “The real obstacle in education remains 
 student motivation.”



158 TRANSFORMATION SCENARIOS

ORGANIZATIONAL CHANGE

Enterprise transformation involves substantial organizational change rather than just 
business process improvement (Rouse, 2006). This section first examines a few 
recent treatises on needed changes in academia. I then discuss theories and practices 
of organizational change more broadly.

Christensen and his colleagues (2011) present the usual summary of increasing 
costs of higher education and diminishing performance. They assert that we need 
to shift focus from making traditional college accessible to more students to mak-
ing quality postsecondary education affordable. They argue for disruptive innova-
tion via technology and new business models. These new models, they assert, will 
have to be imposed on universities because they will not be able to change on their 
own. This is due to their currently having three fundamentally incompatible 
business models for education, research, and service. They conclude that elite 
research institutions should continue what they are doing; everybody else should 
focus on affordable education. This includes needs to “escape from the policies 
that focus on credit hours and seat time to one that ties progression to competency 
and mastery.”

Taylor (2010) presents a plan for reforming colleges and universities. His sugges-
tions include ending tenure, restructuring departments to encourage greater coopera-
tion, emphasizing teaching rather than research, and bringing education to new 
students, using online networks to connect these students worldwide. The resulting 
efficiencies and innovations, he argues, will help graduate students deal with an 
unpromising job market and undergraduates with massive burdens of debt.

Khurana (2010) argues that university‐based business schools were founded to 
train a professional class of managers similarly to the training of doctors and lawyers. 
He asserts that business schools have retreated from this goal. Transforming business 
into a profession required codifying the knowledge relevant for practitioners and 
developing professional norms. He traces how business educators confronted these 
challenges. He argues that business schools have largely stopped being concerned 
about professionalism and have become merely purveyors of a product, the MBA, 
with students treated as consumers. A perspective that managers’ sole responsibility 
is shareholder value has replaced professional and moral ideals that once animated 
and inspired business schools.

Menand (2010) addresses reform and resistance in the American university. He 
characterizes the core of resistance by asserting that “Since it is the system that 
ratifies the product—ipso facto, no one outside the community of experts is quali-
fied to rate the value of the work produced within it—the most important function 
of the system is not the production of knowledge. It is the reproduction of the 
system. To put it another way, the most important function of the system, both for 
purposes of its continued survival and for purposes of controlling the market for its 
products, is the production of the producers. The academic disciplines effectively 
monopolize (or attempt to monopolize) the production of knowledge in their fields, 
and they monopolize the production of knowledge producers as well.” He con-
cludes that “The key to reform of almost any kind in higher education lies not in 
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the way that knowledge is produced. It lies in the way that the producers of 
knowledge are produced.”

Theory and Practice

Hannan and Freeman (1984) address structural inertia and organizational change. 
They note that “Selection pressures in modern societies favor organizations whose 
structures are resistant to change.” They discuss several phenomena common to 
organizational change:

 • Structural inertia increases with age and size, while organizational death rates 
decrease with age and size

 • Attempting reorganization decreases reliability of performance, while it 
increases organizational death rates

 • Structural reorganization produces a liability of newness, and the duration of 
the reorganization increases death rates of organizations

 • Complexity increases the expected duration of reorganization and increases the 
risk of death due to reorganization

Reviewing this list, it is easy to see why universities have immense difficulties 
addressing needs to change, and how they approach change in very drawn‐out 
manners, and consequently face great risks of complete failure.

Sternberg (2012) considers why colleges may not be able to change. He argues 
that five elements are required for change:

 • Ability to change—by the time the need to change is recognized, the organization 
may no longer have the needed resources

 • Belief in the ability of the organization to change—this requires avoiding the 
belief of being stuck

 • Desire to change—this requires being open to changing core beliefs and 
practices

 • Desire to appear to change—this requires being open to changing an assumed 
image, which may have faded long ago

 • Courage to translate ideas into action—dealing with vested interests that do not 
want change

I have encountered these elements many times when working with universities, 
companies, and government agencies. These experiences led me to formulate the 
needs–beliefs–perceptions model (Rouse, 1993). In the context of this book, this 
model suggests that faculty members and administrators have various beliefs they 
need to be true. For example, they believe that NIH and NSF funding is most impres-
sive because they need their career paths and choices to be validated. To the extent 
that their beliefs are based on data, they will have sought data that support these 
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beliefs. For the most part, however, needs and beliefs are completely experiential 
rather than evidence based. This can really hinder change.

I have worked with well over 100 universities, companies, and agencies, most 
of  them large and well known. I used to keep track of the executives and senior 
managers with whom I worked. I stopped doing this when the database got to 5000 
people. Reflecting on these experiences led me to identify a set of common organi-
zational delusions (Rouse, 1998). For universities, delusions take the form of fac-
ulty members and administrators persisting with assumptions that are far from 
warranted. These assumptions typically are associated with trends in the external 
world, what competitors are doing and intend to do, internal competencies and 
abilities to execute, and alignment of incentives and rewards with goals and strat-
egies. Delusions in these areas can completely undermine any organizational change 
initiatives.

I returned to academia after 13 years of founding and growing two companies. 
My research agenda had shifted to enterprise transformation. In particular, I focused 
on understanding and enabling fundamental change. This led to formation of the 
Tennenbaum Institute and compiling theories, practices, and case studies of transfor-
mation (Rouse, 2006). The resulting transformation framework is introduced after 
consideration of four scenarios for the future of academia.

FOUR SCENARIOS

This section elaborates four scenarios for the future, which I developed for 
 strategic planning engagements with several universities. Clash of Titans is basi-
cally “business as usual on steroids.” The top‐ranked universities continue to 
compete for elite status, the best faculty and students, and lucrative grants and 
contracts. Hot, Flat, and Crowded borrows Tom Friedman’s phrase and addresses 
global universities competing very successfully with top programs in the United 
States and Europe. This has enormous financial implications for American and 
European programs. Lifespan Mecca reflects the steadily increasing average age 
of  graduate students. Such students will not accept the service levels endured by 
18–22‐year‐olds. For example, they will not put up with large classes and will 
demand access to faculty members. Network U. addresses the pervasive impact of 
technology on education, leading to everyone taking physics, chemistry, eco-
nomics, and so on from the best faculty anywhere. Employment of teaching 
 faculty will plummet.

These four scenarios are elaborated in this section in considerable detail. The 
abilities of universities to respond to these alternative futures are discussed in terms 
of the material presented in the earlier chapters. This discussion concludes with 
careful consideration of the prospects for change of the academic enterprise. These 
alternative futures are computationally explored in Chapter 12.

What will the academic world be like in 20 years—2035? Thinking 20 years into 
the future is quite difficult, as is evidenced by thinking back to 1995 and imagining 
our current iPhones, Kindles, and pervasive social technology such as Facebook. 
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Nevertheless, it is interesting—and potentially useful—to consider future scenarios. 
We know one thing for sure. Any one scenario will inevitably be wrong. Thus, we 
need multiple scenarios.

Driving Forces

Scenario development should be based on best practices on this topic (Fahey & 
Randall, 1998; Schoemaker, 1995; Schwartz, 1991). All of the pundits begin by 
defining the forces that drive the future. There are—at least—four strong driving 
forces that will affect academia’s future:

1. Competition among top universities will become increasingly intense, both for 
talent and resources—there will be a clash of the titans.

2. Globalization will result in many academic institutions, particularly in Asia, 
achieving parity in the competition—it will become hot, flat, and crowded.

3. Demographic trends portend an aging but active populace leading to an older 
student population—higher education will need to become a lifespan mecca.

4. The generation of digital natives will come of age, go to college, and enter the 
workforce—there will be no choice but become a networked university.

We cannot escape these forces, nor can we fully predict the ways in which they 
will interact to shape the world of 2035. We can be sure, however, that for academic 
institutions to compete in this future, their strategies must be sufficiently robust to 
accommodate these forces. If, instead, they focus on just one scenario—for example, 
the Clash of Titans that most closely resembles business as usual, perhaps on s teroids—
they will almost certainly be at a competitive disadvantage in the future.

Clash of Titans

I have worked at, consulted with, or served on advisory boards of quite a few top 
universities. Every one of them pays attention to their US News & World Report 
ranking. They aspire to battle with the titans of higher education and hold their 
own. This scenario has universities continuing that clash, perhaps clawing their 
way to higher rankings, albeit in an increasingly competitive environment.

General Description: Academic institutions continue to battle to achieve domi-
nance in various academic disciplines, as well as competing with top universities for 
overall rankings within the United States and with premier international universities 
for global rankings.

Dominant Issues: The competition for talent becomes fierce, with well‐endowed 
chairs becoming the minimum for attracting faculty talent; top students at all levels 
expect and get near‐free education.

Economic Implications: The top players continue to dominate receipt of federal 
funds, with considerable pushback from other players; costs of facilities and labs 
soar, much of which must be raised from philanthropic sources.
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Social Implications: University cultures are sustained, with adaptations for a 
decreasingly Caucasian male population—for both students and faculty—but one 
that is committed to the values and sense of purpose that has been central for recent 
decades; changing demographics impacts how alumni best relate to their alma 
maters.

Hot, Flat, and Crowded

Tom Friedman (2005) has argued that the world is flat and we should no longer 
assume business as usual—his revision of this best seller included a chapter on 
Georgia Tech and how they transformed education in computing. More recently, 
Friedman (2008) has argued that the world will be hot, flat, and crowded. In this 
scenario, academic institutions have to compete with a much wider range of players 
in a global arena.

General Description: Global parity emerges in graduate education in science and 
technology, particularly for traditional disciplines and subdisciplines; greater collab-
oration among institutions emerges; demand for higher education in the United 
States will nevertheless increase substantially.

Dominant Issues: Many of the best jobs are in Asia; scarcity and constraints 
dominate sustainability debates; clashes of belief systems create political turmoil 
and security concerns; meeting demands presents strong challenges.

Economic Implications: Federal and state support diminish as portions of budget; 
industrial and philanthropic support is increasingly competitive; sponsors become 
sensitive to where resources are deployed; undergraduate tuition stabilizes and 
increases are less and less acceptable.

Social Implications: Global footprints of top universities increase by necessity; 
social, cultural, and ethnic diversity of faculty and students increases in turn; tradi-
tional business practices, for example, promotion and tenure, must change to accom-
modate diversity.

Lifespan Mecca

It is easy—and convenient—to assume that the students of the future will be much 
like the students of today. However, CSGNET (2007) reports that over the past 
decade the number of graduate students 40 years old and older has reached record 
numbers. From 1995 to 2005, the number of postbaccalaureate students aged 40 and 
older at US colleges and universities jumped 27%. And during the next two decades, 
the number of older citizens will rise at even faster rates than the number of those 24 
and younger, which suggests that the number of postbaccalaureate students aged 40 
and over very likely will continue to grow. In this scenario, universities have to 
address a “student” population with more diverse interests and expectations rather 
different from students of the past and current eras.

General Description: Demand for postgraduate and professional education surges 
as career changes become quite common; demand steadily grows for education and 
artistic performances by an increasingly urban older population.
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Dominant Issues: Two or three MS or MA degrees become common across 
careers, as do often required certificate programs; multiple artistic performance and 
sporting events per day become common at any top university.

Economic Implications: Tuition revenues soar for professional programs and 
graduate education programs popular with elders; revenues from artistic performance 
and sports venues become significant portions of university budgets.

Social Implications: The median age of students increases substantially, changing 
the campus culture markedly; older students in particular expect and get high‐quality, 
user‐friendly services; diversity of faculty increases significantly to satisfy diversity 
of demands.

Network U.

Technology is increasingly enabling access to world‐class content in terms of publi-
cations, lectures, and performances. Higher education can leverage this content to 
both increase quality and lower costs (Kamenetz, 2009; North, 2009). This tech-
nology has also spawned the generation of “digital natives” that is always connected, 
weaned on collaboration, and adept at multitasking. In this scenario, academia has to 
address different types of student using very different approaches to delivering edu-
cation and conducting research.

General Description: Social technology prevails; access to the best content and 
faculty is universal; nevertheless, students go to college to learn and mature; how-
ever, the classroom experience is now highly interactive, both remotely and face to 
face.

Dominant Issues: Students and faculty have broad and easy access to 
knowledge, often via other people; with the “best in class” universally available, 
local faculty play more facilitative roles in small (10–20) “high touch” discussion 
groups.

Economic Implications: More teaching professionals are needed for recitation‐
sized classes; teaching skills are at a premium; increasing numbers of high‐quality 
programs result in strong downward pressure on tuition and fees; faculty research 
becomes near totally externally funded.

Social Implications: Students and faculty are networkers par excellence, both 
within and across institutions; students’ evaluations of teaching effectiveness play an 
increasing role; students seamlessly transition from K–12 to university to lifespan 
education.

Implications

Framing the future 20 years from now is quite difficult. Yet, this is essential if 
academic institutions are to focus their competencies and resources on the possible 
futures in which our students—and all of us—will have to compete. Our abilities 
to understand and manage the inherent uncertainties associated with these futures 
can be an enormous competitive advantage. We need to enhance these abilities to 
maintain our competitive position in global education.
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TRANSFORMING ACADEMIA

There is a wide range of ways to pursue transformation. Figure 11.1 summarizes 
conclusions drawn from numerous case studies (Rouse, 2006). The ends of trans-
formation can range from greater cost efficiencies to enhanced market percep-
tions, to new product and service offerings, and to fundamental changes of 
markets. The means can range from upgrading people’s skills to redesigning 
business practices, to significant infusions of technology, and to fundamental 
changes of strategy. The scope of transformation can range from work activities to 
business functions, to overall organizations, and to the enterprise as a whole.

The framework in Figure 11.1 has provided a useful categorization of a broad 
range of case studies of enterprise transformation. Considering transformation of 
markets, Amazon leveraged IT to redefine book buying, while Wal‐Mart leveraged 
IT to redefine the retail industry. In these two instances at least, it can be argued that 
Amazon and Wal‐Mart just grew; they did not transform. Nevertheless, their markets 
were transformed.

Illustrations of transformation of offerings include UPS moving from being a 
package delivery company to a global supply chain management provider, IBM’s 
transition from manufacturing to services, Motorola moving from battery elimina-
tors to radios to cell phones, and CNN redefining news delivery. Examples of trans-
formation of perceptions include Dell repositioning computer buying, Starbucks 
repositioning coffee purchases, and Victoria’s Secret repositioning lingerie buying. 

Scope

Enterprise
Organization

Function
Activity

Skills

Processes

Technology

Strategy
Means

Costs
Perceptions

Offerings
Markets

Ends

FIGURE 11.1 Transformation framework.
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The many instances of transforming business operations include Lockheed Martin 
merging three aircraft companies, Newell Rubbermaid resuscitating numerous 
home product companies, and Interface adopting green business practices.

The costs and risks of transformation increase as the endeavor moves farther 
from the center in Figure  11.1. Initiatives focused on the center will typically 
involve well‐known and mature methods and tools from industrial engineering and 
operations management. In contrast, initiatives toward the perimeter will often 
require substantial changes of products, services, channels, etc., as well as associ-
ated large investments.

It is important to note that successful transformations in the outer band of 
Figure 11.1 are likely to require significant investments in the inner bands also. 
In general, any level of transformation requires consideration of all subordinate 
levels. Thus, for example, successfully changing the market’s perceptions of an 
enterprise’s offerings is likely to also require enhanced operational excellence to 
underpin the new image being sought. As another illustration, significant changes 
of strategies often require new processes for decision making, for example, for 
R&D investments.

The transformation framework can be applied to thinking through the four sce-
narios for academia. At this point, I will only address what is likely to have to change, 
not how the changes can be accomplished. In particular, I will not consider how to 
gain the support of stakeholders, manage their perceptions and expectations, and sus-
tain fundamental change (Rouse, 2001, 2006, 2007).

Clash of Titans

This scenario involves changing perceptions across the research function and associ-
ated organizations to continually enhance brand value and, hence, move up in the 
rankings. This will inevitably increase costs to subsidize research. Increased 
government funding will be difficult to secure, so emphasis will shift to industry 
funding as well as gifts and endowment. Increased industry funding will require 
expanding offerings and enabling processes to include services to sponsors, perhaps 
including professional education. This will, of course, affect the education function 
and associated organizations.

Of the four scenarios, this one is the least disruptive because the focus is on 
enhancing the enterprise’s abilities to do what it is already doing. Processes and skills 
will be the primary means. It may be possible to leave much of the enterprise 
unchanged, although the financial resources needed by the research function to make 
it up in the rankings may have to come, in part, from cost reductions in other parts of 
the enterprise.

Hot, Flat, and Crowded

Universities will need to decrease dependence on foreign students, particularly in 
graduate programs. Unfortunately, many of these graduate programs tend to be 
among the most profitable of a university’s offerings. The needed changes will be in 
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the education function and related organizations. The university will need to attract 
more top US students to graduate school, although most of them are not inclined 
toward graduate school, typically because the financial sacrifice is too great. Another 
strategy is expanded professional education offerings to attract employees of US 
firms with tuition reimbursement programs. This will require increased nontenure‐
track faculty members who have the industry experience needed to deliver 
professional education. Another alternative is to decrease graduate offerings, but 
this will require substantial decreases of costs.

The means to accomplish these ends may only require enhanced processes and 
skills. However, competing in the global higher education marketplace may also 
require a significant change of strategy and enabling technologies. For example, 
delivery of programs might involve a mix of on‐campus classes and distance edu-
cation, perhaps blended with case studies in other countries to give the students, 
for example, experiences of global logistics hubs or alternative healthcare 
delivery processes. This would give a university’s offerings a decidedly global 
flavor.

Lifespan Mecca

This scenario will require increased MS and MA offerings, probably not taught by 
tenure‐track faculty. Older students will expect smaller classes with increased 
opportunities for interaction. They will also be looking for enhanced learning expe-
riences with less emphasis on grades and credentials. Universities will have to 
change perceptions of the education function to reflect these changes. Costs will 
have to be decreased significantly, as tuition will seldom be reimbursed.

These changes will affect the education function and related organizations. The 
primary means will be enhanced processes and skills. The success of these new offer-
ings may depend on changing perceptions of the university’s mission and vision. 
This may involve a bit of rebranding to convince older students that the university 
understands their needs and wants to meet them.

Network U.

This scenario will require the most pervasive changes. It basically involves changing 
offerings across the instruction function and associated organizations via process and 
technology changes. Put simply, teaching will be quite different.

Richard Feynman would teach all students physics. Paul Samuelson would teach 
them economics. The fact that both of these individuals are deceased will not matter 
given the state of digital media technology. They would even be able to lecture on 
research results that were not known before they died.

Students would no longer sit in crowded auditoriums, while professors lectured 
on the stage. The lectures could be viewed when and where students chose. They 
could watch and listen to the lectures again and again. Small groups could gather 
around the presentation media and occasionally put the lecture on hold and discuss 
the points just made.
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The vast majority of teachers would no longer prepare lecture notes and deliver 
lectures. Instead, they would meet with small groups of students, say, 10–20, to dis-
cuss the lectures and talk about the implications of the material. Most teachers would 
become recitation leaders rather than lecturers. They would be “guides on the side” 
rather than “sages on the stage.”

This would also change the bricks‐and‐mortar strategies of universities. Few large 
lecture rooms would be needed, but many more small meeting rooms would be 
required. Perhaps faculty member offices would become more like elementary school 
classrooms with a work area to one side and, in the middle, seating for the 10–20 
students in each recitation group. A faculty member might meet with four to six of 
these groups each day.

There would be few teaching assistants because the faculty members would now 
be responsible for far fewer students. The demands of correcting exams and home-
work would be eased by technology, including social technology that would engage 
students in this process. Collaborative learning would have become the norm for the 
generations of “digital natives.”

In parallel, full‐time researchers will pursue focused programs of research. The 
younger research faculty members will not have tenure. Research will become more 
networked and collaborative, both across disciplines and across academia, industry, 
and government. Funding from industry will increase substantially, while government 
funding will decline due to other demands on these resources. Networked collabora-
tion technology will be a great enabler, both for work and for translation of research 
outcomes to practice via the industry sponsors.

HOW CHANGE HAPPENS

In thinking about how changes such as outlined earlier might actually happen, it is 
useful to consider how change differs within various aspects of society. Are differing 
changes somehow related? C.P. Snow has argued that there is a chasm between the 
arts and humanities and science and technology (Snow, 1965). However, all of these 
endeavors are inevitably influenced by the times in which they are pursued.

Consider the late eighteenth and early nineteenth centuries. Richard Holmes 
(2008) describes the lives and scientific accomplishments of Joseph Banks, William 
Herschel, and Humphry Davy during the “second scientific revolution” of 1770–
1830. He outlines how their popularization of findings in exploration, botany, 
astronomy, and chemistry influenced the poetry of their contemporaries: Coleridge, 
Byron, Keats, and Shelley.

Szollosi‐Janze (2005) discusses transformation of research and education in the 
period between the Wilhelmine Empire and the Weimar Republic in Germany. He 
emphasizes the close cooperation between government, industry, and science during 
1880–1920. It is rare that the academic enterprise can undertake fundamental change 
by itself.

Moving to the later nineteenth and early twentieth centuries, Louis Menand 
(2001) presents a study of Oliver Wendell Holmes, William James, Charles Sanders 
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Peirce, and John Dewey that shows how these four men developed a philosophy of 
pragmatism following the Civil War and continuing, at least, until World War I. Their 
thinking fundamentally affected America in law, science, and education, reaching far 
beyond academia.

Finally, considering the early and mid‐twentieth century, Howard Gardner (1994) 
portrays the twentieth‐century creative genius of Sigmund Freud, Albert Einstein, 
Pablo Picasso, Igor Stravinsky, T.S. Eliot, Martha Graham, and Gandhi. Arthur 
Miller (2002) focuses on just Einstein and Picasso. He chronicles the impact of 
Henri Poincaré’s 1902 geometry book La Science et L’Hypothèse on the thinking of 
these two great geniuses. The non‐Euclidian exposition in this book influenced both 
the notion that gravity bends light (i.e., relativity) and the Cubist movement in art. 
These are two seminal developments in the early twentieth century.

Thus, change in one arena can have enormous impacts on other areas, some-
times directly but often indirectly as such changes are manifested in the broader 
social dialogue. In this way, the causality of change often functions more like a 
network of relationships through which change propagates, rather than a simple A 
affects B.

We cannot know what mix of the four scenarios will play out in higher education 
over the next couple of decades. As DeMillo (2011, 2015) chronicles, many innova-
tors are already experimenting with elements of these scenarios. It is also quite likely 
that elite institutions will stick with Clash of Titans, at least initially. However, as 
some mix of the other three scenarios plays out across the nonelite institutions, it will 
be difficult for the elite to avoid popular innovations in educational effectiveness and 
efficiency. My guess is that the next decade or two will later be characterized as a 
revolution in higher education, as well as more broadly in society.

CONCLUSIONS

Michael Lewis (2004) relates the story of the Oakland Athletics and their ability to 
use scientific management to maximize wins per dollar. The essence of the book’s 
argument is that many of the truths that organizations embrace and use to guide 
decisions are, in fact, myths with no empirical basis in fact. Once you look at the data 
in detail, you can find what really matters. If your competitors continue to embrace 
the old (false) truths while you embrace the new empirically based truths, you can 
gain an enormous competitive advantage.

Of course, the priesthood associated with the old (false) truths will do their best to 
defend the dogma and discredit the new empirically based truths, often without even 
paying attention to the source and nature of the new truths. They will attack the integ-
rity and abilities of those presenting the new truths, typically dismissing them as 
uninformed and self‐serving.

I know that a university is much more complex than a baseball team, but I wonder 
if we are not often trapped by our assumed truths rather than empirically exploring 
what really matters and how the allocation of our resources could truly improve the 
value we provide.
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Enterprise transformation should be evidence based. The evidence should inform 
what new things are initiated. Equally important, evidence should be used to decide 
what elements of the enterprise to keep and what elements to shed. Considering what 
to keep when transforming an academic enterprise, the following conclusions seem 
warranted:

 • Keep the education line of business, but consider a much broader range of 
approaches to delivery; be cautious when investing in physical classrooms

 • Keep the research line of business, but get the economics right to generate both 
knowledge and money; be skeptical of low probability opportunities

 • Keep the service line of business that relates directly to the education and 
research businesses; spin off or outsource all the rest

Success in adopting this strategy will depend on several other things:

 • Move to activity‐based cost accounting and minimize nonattributable overhead 
costs; aspire to achieve a near‐zero overhead rate

 • Price services based on costs directly attributable to these services; include 
profit margins that are competitive in relevant markets

 • Retain money‐losing services only to the extent that they are vital to one of 
more lines of business; if there are many of these, you have not faced reality

 • Outsource everything that someone else can perform better and/or cheaper; 
become expert at selecting and managing vendors and partners

There is one final critical need. Define, measure, and reward performance in all 
aspects of the business. This can be problematic in academia. Universities have great 
difficulty penalizing poor performance and even greater difficulty rewarding good 
performance. Thus, poor performers hang around—for years, even careers—and 
good performers get frustrated and leave. Fix this as soon as possible.

In this chapter, forces for change were discussed in terms of costs and benefits, 
globalization, and technology. Organizational change in higher education was then 
addressed, including concepts and principles drawn from domains other than higher 
education. Four alternative scenarios for the future of higher education were next 
elaborated. These scenarios provide the basis for considering transformation of aca-
demia. The chapter concluded with a discussion of historical perspectives on how 
change happens. This has set the stage for exploring the future in Chapter 12.
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12
EXPLORING THE FUTURE

In this chapter, the individual models presented in earlier chapters come together 
to form an integrated computational model that enables pursuing various “what‐if ” 
questions associated with the four scenarios elaborated in Chapter 11. Policy impli
cations of the findings are then discussed. Possible extensions of the model are 
considered.

The pieces discussed in earlier chapters include:

 • Chapter 3—organizational elements and structure

 • Chapter 4—governance and decision making

 • Chapter 5—administrative structure and costs, overhead

 • Chapter 6—tuition, endowment, etc.

 • Chapter 7—P&T process and decision making

 • Chapter 8—enrollment, class sizes, and faculty mix

 • Chapter 9—proposals and articles submitted

 • Chapter 10—rankings and brand value

 • Chapter 11—scenarios and transformation

The conceptual organization of the overall model follows the multilevel architecture 
in Figure 12.1. This architecture was used to identify the phenomena that were dis
cussed and modeled in earlier chapters. It is important to note however that the 
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computational framework—a set of linked spreadsheets—does not explicitly employ 
the structure in Figure 12.1.

The hybrid architecture shown in Figure 12.2 portrays the conceptual impact that 
universities have on each other. This might suggest that an integrated model would 
require representation of multiple universities. To avoid such complications, other 
universities are represented in terms of their aggregate demands for sponsored 
research and journal publications. These aggregate demands were projected based on 
data provided by government agencies and journal publishers.

Figure 12.3 portrays the overall flow of variables within the economic model. 
Not every connection is portrayed, as the figure would become hopelessly messy. 
Of particular note, students’ applications and enrollments are driven by a trade‐off 
between net tuition and brand value. Somewhat simplistically, students seek to 
matriculate at the highest brand value university that they can afford.

Figure 12.4 shows how all the models come together, with the variables within 
each model listed. The financial model that follows Figure  12.3 is not shown in 
Figure 12.4 as it draws revenue and cost data from all the other models. Showing all 
these linkages would also make this figure quite messy.

The variables listed in Figure 12.4 are elaborated in Table 12.1. The variables inclu
ded on the dashboard are those that are usually varied to address “what‐if ” questions. 

Economic model and
incentive structure

Human productivity and
education costs

Delivery capabilities and
associated information

Economic returns and
performance information

Competitive positions and
economic investments

Practices
Education, research, and service

Processes
Education, research, and service

Structure
Campuses, colleges,

schools, and departments

Education, research, and
service outcomes

Ecosystem
Society and government

FIGURE 12.1 Multilevel architecture of academic enterprises.
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Practices

Processes

Structure

Ecosystem

Practices

Processes

Structure

Ecosystem

Practices

Processes

Structure

Ecosystem

University X University Y University Z

FIGURE 12.2 Hybrid multilevel architecture of academia.

Costs
• Teaching
• Research
• Admin
• Overhead

Revenue
• Tuition
• Research
• Endowment

Students
• Undergrad
• Graduate

Outputs
• Total revenue
• Total costs
• Surplus/de�cit
• Total students
• Cost per student
• Brand value

Faculty
• Total classes
• TT faculty
• NTT faculty
• Faculty costs

Inputs
• No. of schools
• No. of depts.
• Endowment
• Tuition
• Percent TT
• Overhead
• Discount rate

Research
• Proposals
• Articles
• Citations
• h-index

Applications
• Undergrad
• Graduate
• Enrollment

Tuition

Brand value

FIGURE 12.3 Overall structure of economic model of academic enterprises.
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The input variables included within individual models can be tailored to particular 
institutions, but are not usually varied. Of course, any of these variables could be 
moved to the dashboard. Note that three variables are computed and eight variables 
are based on empirical data.

SENSITIVITY ANALYSES

Before addressing the four scenarios and how they can be represented in the 
integrated economic model, it is useful to understand the sensitivity of the overall 
model’s outputs to variations of key variables. Baseline conditions are as follows:

 • Colleges = 4

 • Departments per college = 5

 • Endowment = $150,000,000

 • Endowment growth = 5%

 • Tuition growth = 3%

 • Percent tenure track = 50%

Dashboard
• No. of colleges 
• No. of departments per college 
• Endowment
• Endowment growth rate 
• Tuition (net) 
• Tuition growth rate 
• Percent tenure track faculty 
• Overhead rate (nonadministrative)

Administration
• No. of colleges
• No. of departments per college
• Total no. of administrators
• Total cost of administrators
• Annual growth rate of admin.

Research
• Proposal growth rate 
• Base and rate for model 
• FTE per proposal 
• Average award 
• Award inflation 
• Article growth rate 
• Base and rate for model 

• FTE per article 

Education
• Undergraduate population
• Growth rate 
• Classes per semester 
• Students per class 
• Graduate population 
• Growth rate 
• Classes per semester 
• Students per class 
• Tenure track faculty load 
• Nontenure track faculty load 
• Percent tenure track 
• Tenure track faculty salary 
• Nontenure track faculty salary
• Annual raise percentage 

Workforce
• Percent tenured
• Percent turnover 
• Percent retirement 

Brand value
• Article weight 
• Citation weight 
• h-index weight 

FIGURE 12.4 Computational modules and variables.
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 • Overhead rate (nonadministrative) = 50%

 • Undergraduate population = 4000

 • Graduate population = 4000

Notice that tuition is not included in this list. This is due to tuition being adjusted 
to cause the net present value (NPV) of the projected surplus or deficit (S/D) to be 
zero. In other words, for any of the analyses that follow, tuition is set to break even 
in terms of overall revenue minus costs. This enables rather crisper comparisons of 
changes of input variables and, later in this chapter, comparisons of scenarios.

Figure 12.5 shows the NPV of S/D for increasing percent tenure‐track faculty 
members for two levels of tuition. NPV accelerates down as this percentage 
increases, reflecting the increased subsidies of faculty involved in research. 
Higher tuition, not surprisingly, increases the NPV but does not change the nature 

TABLE 12.1 Variables within Overall Model

Dashboard Base for model Data
Number of colleges Input Rate for model Data
Number of departments/college Input FTE per article Input
Endowment Input Education
Endowment growth rate Input Undergraduate population Input
Tuition (net) Input Growth rate Input
Tuition growth rate Input Classes per semester Input
Percent tenure‐track faculty Input Students per class Input
Overhead rate 

(nonadministrative)
Input Graduate population Input

NPV of surplus/deficit Computed Growth rate Input

Finance Classes per semester Input

Discount rate Input Students per class Input

Admin Faculty
Number of colleges Dashboard Tenure‐track faculty teaching 

load
Input

Number of departments per 
college

Dashboard Nontenure‐track faculty 
teaching load

Input

Total number of administrators Computed Percent tenure track Dashboard
Total cost of administrators Computed Tenure‐track faculty salary Input
Annual growth rate of admin Input Nontenure‐track faculty Input

Proposals Annual raise percentage Input

Proposal growth rate Data Workforce
Base for model Data Percent tenured Input
Rate for model Data Percent turnover Input
FTE per proposal Input Percent retirement Input
Average award Input Brand Value
Award inflation Input Article weight Input

Articles Citation weight Input

Article growth rate Data h‐index weight Input
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of the phenomenon. The fact that the education function has to subsidize the 
research function is pretty clear.

Figure 12.6 shows tuition for NPV = 0 as a function of levels of endowment and 
percent tenure track. As one would expect, increasing endowment earnings allows 
large decreases of tuition. Note that increasing percent tenure track accelerates needs 
for tuition increases. This nonlinear phenomenon was also evident in Figure 12.5.
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Figure  12.7 shows brand value over time. The slope of growth changes with 
increasing percent tenure track. (Recall that the discontinuities are due to the stepwise 
nature of the h‐index.) Brand value increases with the percentage of faculty members 
conducting research, publishing articles, and getting cited. Looking at Figures 12.5, 
12.6, and 12.7 together, tuition has to be higher at high brand value schools unless they 
have large endowments

Figure 12.8 projects the number of proposals submitted to NSF and articles sub
mitted to IEEE transactions. The number of proposals to NSF has to accelerate to 
assure one grant funded every other year. This is due to the 3.6% annual growth of 
proposals submitted. Number of papers submitted to IEEE decelerates, eventually 
reaching zero, due to the decreased portion of 50% time that tenure‐track faculty 
members can devote to preparing papers. The acceptance rate of these decreased 
submissions would further decrease due to the 9% annual growth rate of papers 
submitted to IEEE.

Figure  12.7 shows steadily increasing brand value. This is due to increasing 
numbers of tenure‐track faculty members. In contrast, Figure 12.8 shows that each 
faculty member is actually experiencing diminishing returns. Thus, growth is 
masking underlying productivity deficiencies. The challenge for university leader
ship is to not let overall metrics delude one into thinking that everything is fine 
(Rouse, 1998, 2001).
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SCENARIO VARIATIONS

Table 12.2 shows a subset of the variables they are affected by the four scenarios 
from Chapter 11. To project the outcomes for each scenario, I used the same baseline 
conditions as used for the sensitivity analyses in the previous section. Initial tuition 
for each scenario is adjusted to achieve NPV = 0. Rather than fixing initial tuition and 
its rate of growth, I could have adjusted tuition each year to create zero deficits. 
However, this would make it difficult to compare scenarios.

Clash of Titans

In this scenario of business as usual on steroids, tuition grows steadily by 5% annu
ally. Endowment grows steadily by an aggressive 8%. Percent tenure track is 80% to 
increase brand value. Percent tenured after the sixth year is 50%. The goal is to retain 
only the most productive faculty members. The undergraduate population grows 
slowly at 2%, while the graduate population grows steadily at 6%. Administrative 
costs grow steadily at 6% as they have in recent years.

Hot, Flat, and Crowded

With competition among global universities intensifying, graduate enrollment 
decreases by 4% annually reflecting foreign students making different enrollment 
choices than in the past. Fewer graduate students result in a reduction of tenure‐track 
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faculty to 30%. Tuition growth is limited to 2% and endowment growth slows to 4%. 
Growth of administrative costs is reduced to 3%.

Lifespan Mecca

Enrollment of older students seeking career changes or pursuing retirement interests 
results in the graduate population growing at 6% per year. The undergraduate 
population grows more slowly at 2%. Tuition increases are limited to 2% as much of 
this growth comes from people who are unwilling to pay constantly escalating 
tuitions. The percent tenure‐track faculty decreases to 30% because the MS and 
perhaps MA degrees being sought require more teaching faculty. Endowment 
grows slowly at 4%. Growth of administrative costs is limited to 3%.

Network U.

Increased online offerings result in the graduate population growing quickly at 10% 
annually, while undergraduate population grows more slowly at 2%. Classes become 
small discussion groups; class sizes vary from traditional numbers to much larger. 

TABLE 12.2 Selected Variables versus Scenarios

Clash of 
Titans

Hot, Flat, and 
Crowded

Lifespan 
Mecca Network U.

Overall
Endowment $150M $150M $150M $150M
Endowment growth rate (%) 8 4 4 2
Tuition (net) ? ? ? ?
Tuition growth rate (%) 5 2 2 1
Percent tenure‐track faculty (%) 80 30 30 20
Overhead rate (nonadministrative) (%) 50 50 50 50

Admin
Annual growth rate of admin (%) 6 3 3 −5

Proposals
Average award $100K $100K $100K $100K
Award inflation (%) 3 3 3 3

Teaching
Undergraduate population 4000 4000 4000 4000
Growth rate (%) 2 2 2 2
Graduate population 4000 4000 4000 4000
Growth rate (%) 6 −4 6 10

Faculty
Tenure‐track faculty load 2 2 2 2
Nontenure‐track load 4 4 4 4

Workforce
Percent tenured 50 30 30 10
Percent turnover 5 10 10 10
Percent retired 10 10 10 10
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The percent tenure‐track faculty decreases to 20% as the research enterprise becomes 
more focused on niches of excellence rather than trying to compete across the 
board. Tuition growth is necessarily limited to 1% in this highly competitive environ
ment. Endowment grows very slowly at 2%, as most alumni have never set foot on 
campus. Administrative costs necessarily must decline by 5% annually.

Projections

Figures 12.9, 12.10, and 12.11 show the results of using the variable choices in 
Table 12.2 as inputs to the overall economic model of the university enterprise. 
Figure  12.9 portrays student population at year 20 and tuition for NPV equals 
zero. Note that the tuition does not differ greatly for each scenario. This is due to 
the model automatically adjusting the number of faculty members to meet 
demands. This is, of course, easier for nontenure‐track faculty members than for 
those who are tenured.

The student population is depressed for Hot, Flat and Crowded as graduates 
students choose to enroll at globally equivalent but less expensive universities. 
Lifespan Mecca attracts older American students that swell the graduate ranks. Not 
surprisingly, Network U. leads to dramatic growth of online graduate students.

Figure 12.10 portrays the brand value for each scenario. Brand value for Clash 
of Titans dwarfs the other scenarios, the closet being the baseline. The other three 
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scenarios drive needs to move away from emphases on graduate research conducted 
on campus. I have found that faculty members often have great difficulty thinking 
about such alternatives.

We would expect that technology‐enabled Network U. to have large classes of 
remotely connected students, probably very large for lectures and smaller for 
discussion sections. However, even the discussion classes are likely to be much larger 
than traditional campus classes. Figure 12.11 shows tuition versus class size in terms 
of numbers of times larger than the baseline.

The impact is fairly dramatic. As class sizes increase, the overall model auto
matically reduces numbers of faculty members, which consequently substantially 
reduces costs. A rapidly growing student body (see Fig.  12.9) while costs of 
delivery are plummeting, which enables cutting tuition from $12,000 per semester 
to $2000.

Thus, an undergraduate degree would cost $16,000 in total, assuming it requires 
eight semesters to earn enough credits to graduate. Of course, by this point the notion 
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of semesters may be completely obsolete. Pricing will probably be by the course. 
How courses are bundled will be up to each student. Alternatively, pricing might be 
by the module, with students mixing and matching the modules to gain the knowledge 
and skills they seek.

This scenario easily causes one to consider what the university should do with its 
sizable investment in bricks and mortar. One possibility is that this infrastructure 
mainly serves the resident undergraduate student population, while the graduate 
population needs limited numbers of traditional classrooms and, of course, no dormi
tories and dining halls.

An overall comparison of these scenarios is as follows:

 • Baseline: Keeps revenues and costs balanced across years with modest brand 
value, lower than Clash of Titans but higher than the other three scenarios

 • Clash of Titans: Begins with slight deficit and then generates growing surplus 
as student population grows; brand value is strong due to high percent of 
tenure‐track faculty

 • Hot, Flat, and Crowded: Leads to declining graduate enrollments and, in later 
years, steadily increasing deficits; brand value plummets

 • Lifespan Mecca: Leads to strong growth of graduate enrollments and essen
tially zero deficits; brand value increases, relative to Hot, Flat, and Crowded, 
because of more faculty members being needed to serve increased enrollments
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 • Network U.: Leads to exploding graduate enrollments; increasing class sizes, 
enabled by technology, dramatically lowers costs; brand value steadily decreases 
as larger class sizes lead to reduction of faculty size; initial deficits are replaced 
in later years by huge surpluses

POLICY IMPLICATIONS

What are the strategic and tactical policy implications of the results found for this set 
of scenarios? These implications can be considered at two levels—across scenarios 
and within scenarios. The within‐scenario challenges and opportunities are likely to 
influence how across‐scenario issues are best addressed.

Across Scenarios

My experience has been that research universities most readily relate to Clash of 
Titans. If strong growth of the graduate student population is accompanied with 
large, yet acceptable, tuition growth as well as endowment growth, the previous 
results show that pursuit of this scenario is fully viable. Problems will arise, however, 
if the other scenarios become salient.

The loss of graduate revenues portended by Hot, Flat, and Crowded could be quite 
difficult to sustain. I recently asked a provost, “What would be the consequences if, 
for some political or economic reasons, all the Chinese graduate students disap
peared?” He responded, “We would lose $35 million in tuition revenues.”

I asked, “What is Plan B?” He said, “Well, all research universities would be in 
this situation.” I replied, “That does not sound like a Plan B.” To be fair, the university 
in question is working to diversify its foreign graduate student population, which 
would decrease the chances of a single point of failure. Better yet would be approaches 
to encouraging more American graduate students, but this would require investing 
scarce resources in much larger stipends.

Lifespan Mecca could help this situation substantially, as the results shown previ
ously indicate. Professional educational offerings, supported by students’ employers, 
plus affordable lifelong learning offerings could replace the graduate students lost to 
Hot, Flat, and Crowded. However, they would not be research students. Nevertheless, 
developing these offerings would be good hedges against the downside of Hot, Flat, 
and Crowded.

Network U. could change the whole fabric of the university. As discussed in ear
lier chapters, guides on the side would replace many or most of the sages on the 
stage. Flipped classes would become a norm. Online enrollment would soar. Faculty 
 members’ interpersonal skills would become core competencies. Students’ sense of 
affiliation would mainly relate to the value being provided by the education. The 
value of campus amenities and athletics would diminish.

One might embrace this scenario or simply choose to hedge against it. This would, 
at least, involve investing in capabilities to provide high‐value online offerings. One 
hybrid possibility would be investing in these capabilities to provide the Lifespan 
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Mecca offerings noted previously. This would provide the competencies, as well as 
some infrastructure, to enable scaling up when Network U. becomes increasingly 
prevalent.

The bottom line is that one cannot just choose one of the scenarios. All of them 
must be addressed if only to define early warning signals of their emergence. More 
strategically, investments in Lifespan Mecca and Network U. constitute hedges 
against Hot, Flat, and Crowded. A balanced investment portfolio across all scenarios 
is likely to be the best approach. It will mean that one cannot put all the eggs in the 
Clash of Titans basket, as that could be quite risky.

Within Scenarios

Clash of Titans presents a particularly difficult challenge. The current success model 
at most research universities requires faculty members to work harder and harder to 
achieve less and less success. Universities need to broaden their views of “gold stan
dard” sponsors beyond NIH and NSF to include other first‐rate sponsors such as the 
National Aeronautics and Space Administration and the Office of Naval Research. 
Private foundations and industry sponsorship should be increased.

Universities also need to broaden their views of “gold standard” journals beyond 
current “A” journals. They should emphasize citations rather than impact factors, the 
irrelevance of which was discussed in Chapter 11. A paper that earns 100+ citations 
in a low impact factor journal should be seen as a home run, not something to be 
dismissed.

University presidents, provosts, deans, and promotion and tenure committees 
need to communicate these changes to their faculties, particular junior faculty 
members. If everyone continues to pursue the old success model, there will be a lot 
less success, leading to pervasive frustration of junior faculty and much waste of 
human and financial resources. The outsourcing of evaluations of junior faculty 
needs to be tempered by more internal assessments.

Many universities have envisaged keeping Hot, Flat, and Crowded at bay by 
 creating global campuses, the idea being that those who eschew matriculating in 
America can earn the same credential in Dubai or Singapore. There are merits to this 
idea but also limits. I have experienced many faculty members of foreign extraction 
advocating the launch of a new campus in their native country. Campus leadership 
has encouraged this to the extent that the talent on the home campus was diluted. 
Having a branch of CMU or MIT in every country is inevitably unsustainable, partic
ularly in terms of brand value and quality of education.

On the other hand, making a Network U. version of CMU and MIT globally 
accessible makes much more sense. An interesting hybrid involves pursing a year 
or two online and the rest of the degree on campus. The key is for the university to 
make the investment to assure high‐quality online offerings that lead to the adver
tised knowledge and skills. This is not simply a matter of putting one’s PowerPoint 
slides on the web. Proactive engagement of students in the learning experience 
requires that educators design this experience, monitor its evolutions, and  constantly 
improve it.



EXTENSIONS 187

Lifespan Mecca requires careful attention to what students, ranging from 
 midcareer professionals to eager‐to‐learn retirees, want and need to gain to achieve 
their educational aspirations, for example, promotions, new jobs, or simple  mastery 
of history, music, or political science. Many traditional faculty members do not like 
to teach professionals and see history, music, and political science as “service 
courses.” Success in this arena, therefore, may mean many fewer traditional faculty 
members.

Summary

Developing a strategy for addressing each scenario is necessary before one thinks 
through how investments in these strategies might be leveraged across scenarios. 
The key point is that one does not know what mixture of these scenarios will 
emerge over the next 10–20 years. One’s strategy across these scenarios needs to 
leverage opportunities while also hedging the downsides associated with these 
futures (Rouse, 2006).

EXTENSIONS

There is a variety of extensions of the model presented here that could be useful, 
especially for particular universities who might like to tailor the model to their cir
cumstances. The current model assumes open‐loop behavior. More specifically, 
decision makers stay with their strategy over the years, independent of the outcomes 
of earlier years. The extensions needed involve adding feedback loops to represent 
how decision makers react to the evolving state of the enterprise.

A good example of this is setting tuition. The current model allows deficits in any 
particular year as long as the NPV is positive over the number of years projected. 
It would be easy to add a feedback loop that zeroes any deficits by increasing tuition. 
I avoided this to enable easier comparisons of scenarios by assuring that NPV equaled 
zero across scenarios. That makes sense for this exposition, but might not for an 
individual university.

Another example is staffing. The model currently only projects expected values of 
the variables of interest. However, variability in recruiting, turnover, and retirements 
could result in needs for new faculty members that are greater or lesser than the 
current model projects. For this feedback loop to be meaningful, variability would 
have to be added to the model.

Another interesting extension could involve space planning, a major issue at most 
universities. The model projects growth in terms of more students in more seats in 
more classrooms. However, the availability of space is not considered. Creation of 
space is a long lead‐time consideration that is subject to varying opportunities and 
constraints at different universities. Thus, the addition of a space‐planning model 
would need to be tailored to a particular university.

Since gifts and endowments often play a key role in building projects, adding space 
planning would require diverting a portion of endowment earnings from the general 
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fund where the model now funnels these earnings. This portion could be channeled 
into a capital budget. However, this would also require the following extension.

The current model operates off an income statement, independent of any balance 
sheet. Capital investments are not considered. Thus, investments in buildings, labo
ratories, equipment, etc. are not included in the current financial model. To, in 
effect, add a balance sheet to the model, it would be necessary to input initial assets, 
liabilities, and so on. This would only make sense for a particular university.

The current model, indeed the whole book, pays little attention to the humanities 
and arts. How do the humanities and arts fit into the model of research universities? 
I have assumed that these faculty members teach a lot and generate much tuition 
revenue. They may pursue scholarship, but it is not subsidized by release time. This 
is a convenient but very simplistic assumption.

The scholarly outputs of faculty members in the humanities and arts obviously 
contribute to a university’s brand value. However, this has not been studied as exten
sively as science and technology. I searched for data on research sponsors and pub
lishing outlets related to humanities and arts. I found various opinion pieces, but 
almost no data.

Eugene Garfield’s creation of citation indices in the 1960s began in science and 
technology and was later extended to the social sciences. These sources enriched the 
study of bibliometrics. My guess is that federal funds support such studies because 
science and technology can be seen as directly linked to creation of intellectual 
property, subsequent economic activities, and creation of economic growth.

As shown in the following text, NIH and NSF have much larger budgets than the 
National Endowment for the Humanities (NEH) and the National Endowment for the 
Arts (NEA):

 • NIH: $30.6 billion

 • NSF: $7.3 billion

 • NEH: $148 million

 • NEA: $146 million

Thus, humanities and arts are budgeted less than 1% of what science and technology 
are budgeted. If I were to include the budgets of other research agencies, the 
percentage would get much skimpier.

Nevertheless, humanities and arts make enormous contributions to the academic 
ecosystem. They are key to educating fully rounded students that understand history, 
politics, aesthetics, ethics, etc. Yet, these elements of the university are not organized 
and operated like the science and technology elements. Thus, they are difficult to 
model in the ways elaborated in this book. Without the types of data supporting the 
models presented here, there would be great risk of making projections totally based 
on opinion, in my case uninformed opinion.

I felt compelled to limit the range of discourse in this book to evidence‐based for
mulations. To the extent that I have speculated, it has been in terms of parameter 
variations for “what‐if ” explorations of the scenarios. The projections associated 
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with these explorations should not be considered predictions. Their purpose was to 
provide insights into key trade‐offs and risks.

CONCLUSIONS

This chapter has brought together all the pieces of the puzzle elaborated in this book. 
The elements of the education and research enterprise have been integrated to enable 
projecting the likely consequences of several rather disparate scenarios of the future 
of the academic enterprise. We cannot predict what mix of these scenarios will actu
ally emerge. However, we can argue that universities need strategies and investments 
that enable robust responses to whatever mix emerges.

Fundamental change is in the offing. Higher education cannot remain the poster 
child for runaway costs. We need a healthy, educated, and productive population that 
is competitive in the global marketplace. If the population is not educated, it will not 
be healthy. If the population is not productive, it will not be competitive. The pieces 
all fit together. We have to make it happen.
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