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In this introduction we leverage efforts of three professionals involved in the practice and use of MoT education.

These professionals each discuss MoT from different perspectives. One is primarily interested in MoT pedagogy

from a practitioner point of view. Another is a progenitor of the field. The third is an emergent MoT professor.

The fourth and fifth utilize their efforts to focus on the importance of MoT education, and how MoT programs,

courses and course materials can be presented to managers and technical professionals using both traditional

and emergentmethods. 21st centurymanagers and students are either participating in or entering into amarket-

place where the effective Management of Technology is key both to their professional development and to the

effectiveness of large, small and medium enterprises, entrepreneurial activities, NGO operations, government

policies and regional development. The Special Issue editors thenprovide a viewof how the authors incorporated

in this Special Issue provide the basis for 21st century MoT pedagogy for lifelong learners

© 2015 Elsevier Inc. All rights reserved.

Management of Technology (MoT) pedagogy, more rightly de-

scribed as adult learning or andragogy, is a young field. Herewe provide

some insight into the importance of “lifelong” MoT learning from a

number of separate perspectives. Prof. Daniel Berg's perspective is that

of a progenitor of the MoT field, a former President of Rensselaer Poly-

technic Institute (RPI) and Technology Director at Westinghouse.

Another is one of the field's most accomplished practitioners, Prof. H.S.

Mani. Dr. Mani retired as dean from the prestigious Indian Institute of

Technology (IIT) Kanpur and was the initiating director of Meta

Research Institute. He holds India's coveted Lifetime Achievement

Award for Physics and was named one of India's Science Instructor of

the Year. We also provide a multifaceted perspective by introducing

the thoughts of a newly minted Ph.D. in technology strategy and entre-

preneurship, Dr. Robert Tierney from the University of Twente,

Netherlands. The Special Issue editors, Prof. Steven T. Walsh and Dr.

Yorgos Marinakis, also provide insights into the MoT pedagogy field

and display how the authors in this Special Issue progress the field.

We initiate with a brief discussion of the advent of importance in MoT.

The importance of Management of Technology (MoT) has been rec-

ognized since the earliest days of economic research (Smith, 1776;

Ricardo and Li, 1819), yet appreciation of the importance of education

on technology management has lagged. Some suggest that this lag is

the result of managerial discomfort with technology and lack of under-

standing of its importance in the strategic process of the firm, region, as

well as in national and global economy (Christensen, 2008). Yet the

importance of technology in management and the economywas sealed

when, in the 20th century, two business cycle economists (Schumpeter

and Swedberg, 1942; Kondratief, 1937) demonstrated the central role of

technology in creating disproportionate economic growth. The fastest

growing regions were those that led in technology commercialization.

When another economist (Solow, 1956) won the Nobel Prize for dem-

onstrating that the Gross Domestic Product (GDP) was modified by

technology as a multiplier of capital and labor, MoT became an impor-

tant policymatter formost governments and firms. No longerwas tech-

nology taken as a given. Technology management was now deemed

exceptionally important.

Research into the strategic role of technology became important

(Mansfield, 1968) and at this time authors generally stated that technol-

ogy needed to be directed by the strategic effort of the firm (Ansoff and

Stewart, 1967). Some years later, Friar and Horwitch (1985) suggested a

more dynamic interaction between technology and strategy in which

each had primal input of the other. Much later, articles on MoT educa-

tion began to appear (Yanez et al., 2010). Finally, education in general

has changed with the times, from traditional practice, to video learning,

to on-line processes, “edutainment,” and finally, to providing an educa-

tional process that “addicts” students to lifelong learning (Cooper et al.,

2015). We now introduce the field of MoT.
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We first discuss Prof. Mani's insights. Prof. Mani has managed

technology-based organizations since the 1960s. He epitomizes the

technologist's embrace of managerial roles that abound in industry, ac-

ademia and policy makers. He is both an academic scholar as well as a

reflective practitioner when it comes to the field of Management of

Technology (MoT). He has teamed with MoT researchers to advance

the field (Walsh et al., 2014). He noted thatmany exceptional engineers

are placed in leadership positionswithout anMoT education. This is one

of the reasonswhy, over the years,many of the Indian Institutes of Tech-

nology (IIT) developed MoT concentrations.

Prof. Mani noted that technologists, when thrust intomoremanage-

rial roles, could not rely on their technical educational background to as-

sist them (Kim, 2015). He stated

“Vision is the single most important characteristic for the successful

growth of a technical based organization. This was best illustrated tome

by the example of William Lawrence Bragg of Cavendish laboratory,

when he decided to pursue a new line of research in biophysics, instead

of continuing on the previously established path of Ernest Rutherford in

the area of radioactivity. This led to one of the most important work,

that of unraveling the structure of DNA by Francis Crick and JamesWat-

son.He also stated that several other characteristics are also essential for

healthy growth of an organization. They are, inmyview and experience,

(a) understanding the strength's, weakness and stamina, (b) external

visibility of the organization or group, (c) clarity of functions of every

team member at all levels, (d) accepting mistakes openly and taking

corrective actions (e) open door policy.”

These are all things that MoT programs teach today, with pedagogy

activities in scenarios (Wright et al., 2015), cases (Marinakis et al., 2014;

Walsh et al., in press), simulations (Linton, 2015) and entrepreneurial

action (Harms, 2015). Prof. Mani also stated that an academic organiza-

tion has to identify and choose areas of strength insteadof spreading too

thin or becoming too narrow. For instance at Harish-Chandra Research

Institute, Allahabad, India we chose string theory, high energy phenom-

enology, some areas of condensed matter Physics Astronomy and num-

ber theory to focus on. Later Quantum information theory was also

added. This strategic focus with a directed choice paid good dividends,

making it an internationally visible research center.

This insight resonates with a major contemporary strategic perspec-

tive on how to develop exceptional organizations (Walsh and Linton,

2011; Hamel and Prahalad, 1990). Yet the competency based organiza-

tion comes with a price—meritocracy. Dr. Mani further stated that peri-

odic meetings with the members were critical in ensuring transparency

in the roles of each member. They were beneficial to impress upon the

entire organization the importance of each person's contribution to cre-

ate a supportive and productive environment. Equally essential is to cre-

ate an atmospherewhere it is possible to acceptmistakes— this needs an

understanding and a collective effort to take corrective steps whenever

possible. Finally an open door policy is absolutely necessary in order to

keep accurate and effective information flow. Too often, rumor, misrep-

resentation cause considerable dissipative energy of the organization.

Prompt responsive feedback has proven to increase the faith and trust

of the entire staff toward the organization allowing the team to feel

ownership.

If a competency based organization is to thrive, financial rewards

and profits have to be equitable. This is one of the reasons why finance

was integrated into many MoT programs (Kassicieh et al., 2015). Prof.

Berg is a progenitor of theMoT field. He has been, as he stated “involved

in the system of technological innovation since my first position as a re-

searcher with Westinghouse Electric after my PhD in the physical sci-

ences. I was a practitioner for almost 2 decades as a researcher,

technical strategist, research director, etc. before I got involved to heavi-

ly focus on the theories of technological management. This came about

after Westinghouse sent me for a couple of months' extensive program

for executives at Carnegie Mellon University in Pittsburgh. The program

covered many of the basics for general management: strategy, finance,

marketing, human resources, etc. The ex-dean of the Graduate School

of Industrial Administration (GSIA), who ran the program, (became)

the new president of Carnegie Mellon University asked me to critique

his course in the program. The course (I worked on in particular) was

“Strategic Planning.” I thought and said the course was useful, new to

me but lacked involvement with a connection to the role of technology.

He askedme to teach (this) course. After talking to the academic leaders

in the field and preparing a course after reading extensively in the liter-

ature I did so to the graduate program. So my comments are based on

this history of teaching, being a researcher in the field with many PhD

students and colleagues world-wide.”

Prof. Berg further states that Management of Technology includes all

the segments ofmanagement: finance,marketing, economics, organiza-

tion, etc. But it also requires an understanding of the technological as-

pects including research and development and governmental policy.

So it is too broad for any simple minded approach. Indeed, in his peda-

gogy, Prof. Berg focuses on issues that he thinks are fundamental. He

discusses this subject with the following statement.

Dr. Berg states that “the focus I give is to combine theory andpractice

in what I cover in my course. Out of this, in recent years, a research and

pedagogical focus on the role of technology in the Service Sector of the

economy has also arisen which had been neglected by the academic

community even though over 80% of the US economy is in the service

sector. In more recent years my research concentration has been on

the issue of emerging technologies and whether the theories already

developed for MoT apply to this segment. My conclusion is they do!

The key issues that are vital are that analysis from theory or from empir-

ical evidence are the limits of any technology in a technological param-

eter versus time/or investment in R&D plot and themarket limitation in

market penetration plot versus time. The strategic understanding and

theory and analysis persist. So the topics that I use cover historical tech-

nological developments, theory, and practice and that I think are funda-

mental to understand and incorporate. They are:

1) ‘The Cobb–Douglas function illustrating the tradeoff of capital and

labor in production and why technological innovation creates prod-

ucts and processes that have never existed. Andmost fundamentally

the difference between ideas and patents and innovation and mar-

ket utilization (and that) ideas are not innovation. At this stage I

highlight the time interval between conception (Idea) and innova-

tion (market entry).

2) I cover many models of the process of innovation: Marquis Model

(Marquis, 1969), Funnel Model (Clark and Wheelwright, 1995),

Twiss Model (Twiss, 1980), Abernathy and Utterback Model

(Abernathy and Utterback, 1978), Tushman and Moore Model

(Tushman andMoore, 1988), and several Financial Models associat-

ed with the product–life cycle (Segerstrom et al., 1990).’”

Prof. Berg stated that his pedagogy has changed over the years to in-

clude: history, new issues, cases, and especially the systems approach

where I demonstrate all the managerial aspects and their involvement

in the process of technological innovation. So I try to focus on the funda-

mentals of understanding and the theory backing those fundamentals

with the utilization of real cases and anecdotes frommy personal expe-

rience to highlight the fundamentals. So the summary ofmy overall em-

phasis, which I think is applicable today, is on the “Global Strategic

Management of Technological Innovation from a ‘Systems’ point of

view.”

Dr. Tierney is the youngest of the professionals that we invited to

provide an introduction to the field of Management of Technology. He

stated that “for the past 30 years manymanagement of technology pro-

fessors have embraced a clinical approach or hands on realworld corpo-

rate and entrepreneurial experiential learning. I utilize simulations, case

studies and theory based teaching. Indeed, this Special Issue has simula-

tion based MoT educational tools (Linton, 2015), MoT manufacturing

and service product based cases on some of today's hottest subjects in-

cluding nanotechnology (Walsh et al., in press), and electric vehicle in-

frastructure (Mayboom, 2015). Today you must not only develop
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outstanding course but theymust be linkedwith others to develop great

MoT programs.”

He further stated that

“Today enveloped concepts like Lean startup built lead user research

(Von Hippel, 1986) and the science of muddling through (Lindblom,

1959) are a big hit in the students' educational experiences. Further the-

ory has gone from trying to find universal truths like the sequential

product versus process innovation theory proposed by Abernathy and

Utterback (Abernathy and Utterback, 1978) to a more democratized

thought where researchers have found that product versus product in-

novation is category dependent (Barras, 1986; Linton andWalsh, 2008).

There are a large number of new constructs like third generation road

mapping techniques (Tierney et al., 2013) where students experience

specific knowledge for differing innovation, technology and product

categories rather than universal theories. The subject is most effectively

taught with a more "Hands on" clinical approach.”

Similarly he stated that today's generation of lifelong learners de-

mand that we continue to be educated and pass that education on to

our students to enrich their classroom almost addicting experience

(Cooper et al., 2015). Finally he noted that the “21st century world” is

more complicated, more international, more technology driven and

more involved. Today teachers are expected to do more with less.

They often are bound by decreasing program requirements, students

that often feel that their futures are not as bright as the previous gener-

ation and we must not only teach our students more but get them

hooked on lifelong education (Cooper et al., 2015). Indeed we as

teachers are challenged to assist in the development of T professionals,

preparing our students for a life where they might embrace three or

more professional careers during their work life.

Prof. Walsh and Dr. Marinakis honored the experience, time and ef-

fort that these professionals and our authors put into Management of

Technology (MoT) pedagogy. In this Special Issue we provide a number

of efforts that overview trends inMoT pedagogy, that suggest new areas

for program development, and that provide course development efforts

including an original case that will provide an exceptional segment for

your classes. The Special Issue has 8 efforts plus this Introduction.

After this Introduction, we start this Special Issue with a discussion

of the current trends fromProf. Kim in his effort, “The Current Transition

in Management of Technology Education: The Case of Korea” (Kim,

2015). Prof. Kim's emphasis is in MoT in Korea due to the country's in-

dustrialization process and its contribution to Korea's economic growth.

He highlights Korea's significant changes in MoT education since 2008.

He focuses on changing innovation characteristics from process to

product, from high-tech to high-touch, from productivity to creativity,

from manufacturing to service, and toward increased entrepreneurial

venture creation. He provides a dual focus on innovation and entrepre-

neurship, and also addresses multidisciplinary problem solving. He also

advocates a balance between theory and practice as dual principles that

MoT education programs will be based on.

Prof. Harms provides some new thoughts on MoT based entrepre-

neurship, along the lines of Professors Kim (Kim, 2015) and Mani

(Walsh et al., 2014). He also provides new thoughts on education as

Dr. Tierney had suggested, with self-regulated learning. Dr. Harms ana-

lyzes 194 students in 41 groups in his work entitled “Self-regulated

learning, team learning and project performance in Entrepreneurship

Education: Learning in a Lean Startup environment” (Harms, 2015).

Professors Walsh, Marinakis and Berg provide a course element that

addresses many of the issues mentioned by Prof. Mani (Vision), Prof.

Berg (fundamentals) and Dr. Tierney (progressive teaching). “Systems

EquipmentDivision at Ferrofluidics” (Walsh et al., in press) is a teaching

case focused on the first nanotechnology based firm in the world. It is a

case that speaks to entrepreneurial action based on entrepreneurial

team competency, and to entrepreneurial action based on the lack of ap-

plicable competency. It is grounded on the fundamentals of MoT peda-

gogy andmakes use ofmanyworks that the progenitors ofmanagement

of technology have developed over the past 50 years. It can be used in

technology entrepreneurship classes, strategy, commercial develop-

ment and technology project management classes.

MoT education has progressed, as all masters and Ph.D. education

have changed, in the 21st century. Today there is more participatory

learning. In the Special Issue we present an innovation simulation,

“Teaching Innovation to Technologists (non-business people) and

Non-Technologists (Business People): Scotch Whisky as an Exemplar

of Process Changing Product,” (Linton, 2015) as an alternative to tradi-

tional lectures. Many lifelong learners want more hands on, more par-

ticipatory, more game like learning experiences. This is just such an

element that many professors might be looking for in their courses.

Scenario Analysis is one of tools that MoT educators provide, yet it is

one of themost difficult concepts to teach. The effort “Teaching scenario

analysis: an action learning pedagogy” (Wright et al., 2015) provides an

outline of the pedagogical underpinning based on an action learning for

scenario analysis. The scenarios are portrayed not as narratives, but as

vehicles for exploration of the causes.

MoT pedagogy has become more focused on society and services.

Our sixth effort, “Infrastructure as a social catalyst: Electric Vehicle sta-

tion planning and Development” (Mayboom, 2015) focuses on both. It

also specifically looks at government policy, emerging technologies

and the service sector. The author describes the importance of infra-

structure and the service sector. Here, as in all services, the key to the

product (electric vehicles) becoming viable is infrastructure (Linton

and Walsh, 2003). The paper provides a professor with a technology

policy for their pedagogical efforts.

The next offering in the Special Issue focuses on the integration of Fi-

nance with MoT pedagogy. “Financial Analysis in Management of Tech-

nology Programs: Links in a Clinical Approach” (Kassicieh et al., 2015)

provides a view into the issue of integrating traditional field finance to

the needs of MoT pedagogy. These authors show how one program

has produced a tighter link between MoT and finance and how this

tighter link might help other MoT programs worldwide.

The final contribution is a critical analysis of a book that can be used

in an introductory course onMoT in order to increase interest in bache-

lors ormasters levelMoT pedagogy. Thework “A critical analysis “Abun-

dance: The Future is is better than you think” can be used as a MoT text

book (Cooper et al., 2015). This reviews the use of a bestselling business

book in order to entice interest in thefield for lifelong learners. The book

stresses 21st century problems and how technology based innovations

and policy and its management can create not a future as optimistic as

our past but one that suggests a brighter future. Many of our masters'

students are provided a picture of a world that is harsher than the

ones their parents were born into and this book provides at least one

scenario where there is a plethora of opportunity.

This Special Issue onMoTpedagogy traces the fundamentals that ini-

tiated the importance of MoT education. It provides an initial direction

for 21st century MoT pedagogy programmatic themes. It provides sup-

port in developing important courses in a MoT program and finally pro-

vides a number of case studies, simulations, scenarios and background

for important topics in MoT.
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