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4 Chapter 1 - Introduction

1.1 The Need for “Media Management”?

This book is aimed at graduate courses and the professional
market. A shorter version is available for the college level.
The basics are shared because the subject matter and its
importance are the same.

Everybody understands the importance of the media
and information sector. It is a growing and dynamic field,
encompassing content creation, distribution platforms, and
technology devices. The information industry sector in
2017 accounted for about $1.7 trillion in the USA and $6
trillion worldwide, about 6% of the global gross domestic
product (GDP). As a share of “discretionary income” the
share of the sector is closer to 20%; and as a share of “discre-
tionary time” it is an extraordinary 30%. Per capita media
consumption in the USA is 2100 hours annually, which
translates to 5.7 hours a day. And it is not only quantity that
counts. Media industries are also a driver of change, leading
in technological innovation, testing new organizational
practices, and transforming societal institutions and cul-
ture. This has always been the case. Gutenberg’s movable
print not only upended religion, science, and politics, but it
was also the first machinery of any kind used for mass pro-
duction. The production and distribution system for film
has been the forerunner for an emerging production system
of virtual companies. And more recently, the internet is
changing everything again, far beyond the media and infor-
mation sector. There is therefore no dispute over the cen-
trality of the sector in advanced and developing economies
and societies.

What is more of a question is whether the actual manage-
ment activity in this sector is special. Is managing a media or
information sector company different from managing a car
manufacturer? An airline? A bank? After all, every business is
run by similar functions—strategic planning, financing,
human resources, production, marketing, distribution,
accounting, government relations, and so on.

There are two perspectives. The first holds that managing
media is quite distinct from management generally. Media—
at least their content segment—are not driven by numbers
and analytical models in the same way that other industries
are. Managing media is based on creativity, “feel,” and intu-
ition. The profit-motivation of business is also supplemented
by a strong orientation to public service and cultural contri-
bution. Media are thus seen as a special sector, with their own
incentives, policy sensitivities, traditions, and styles.

In addition, the status of management in media organiza-
tions is unique. Whereas in most industries management
need not justify its analytical approaches and motivation, in
the media sector the very legitimacy of management is in
question. Within companies, managers are often overshad-
owed by the “creatives,” who have prestige and public visibil-
ity. Managers are seen as “bean-counters” and “suits,” as
narrow-minded clerks focused on the bottom line. In no

other industry does management have to continuously apol-
ogize for doing what managers do: raise money, hire and fire,
control costs, and market the products.

But is that cultural difference enough to conclude that the
management of media is too different from other industries
that one cannot apply general management concepts and
practices? The second perspective disputes that. It had that
the distinctions do not make a difference. Economists and
business researchers are used to almost every industry con-
sidering itself special. Agriculture, energy, health care, law
firms, biotech, aviation, banking—they all see themselves to
be governed by different principles. Yet all businesses have
major commonalities: they must all raise funds, select proj-
ects, hire employees, arrange for inputs, create outputs, price
them, market them, account for the results. The production
technologies and distribution processes might be different,
but the principles of economics and management are not.! In
that perspective there is no “media management,” just as
there is no “kitchen appliance management.”

But this, too, is overly simplistic. Yes, basic management
principles apply to all industries, but media industries also
have special characteristics. There are several fundamental
factors at work, which, while individually not necessarily dis-
tinctive, are unique in their combination.

The differences are on two levels. There are “big picture”
and narrower factors. The central setting of information pro-
duction and distribution in the post-industrial economy and
society, together with a tradition of public service and cul-
tural contribution, are the “macro environment.” The funda-
mental business characteristics of information goods and
services constitute the “microenvironment.” For example, it
is a characteristic of media and information products to have
extremely high fixed costs and extremely low marginal costs.
Information is typically expensive to produce but very cheap
to reproduce. Distribution networks are expensive to create
but cheap to extend to additional users. Management impli-
cations are: large firm size, market concentration, incentives
to mergers, incentives to early entry, incentives to imitation
and piracy, intense price competition, prices that do not
cover costs and are thus not sustainable, imperatives to price
discriminate, and more. Twelve defining characteristics of
media and information production and distribution are out-
lined in this books second chapter, “The Information
Environment.” These and other characteristics impact just
about every media activity and media manager. Many of
these characteristics exist, of course, in other industries—but
not in the same combination. Together, they create unique
incentives, demands, and constraints as compared with those
of industrial productions or other services. An example is the
need for media strategies to “compete with free” Where else

1 Shapiro, Carl, and Hal R. Varian. Information Rules: A Strategic Guide to the Network
Economy. Boston: Harvard Business Review Press, 1998.
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must a company contend with zero-priced rivals giving away
their products? Such particularities create a need for media-
specific management approaches and analytical tools. In that
sense, media management is indeed different.

1.2 Approaches to the Study of Media
Management

For a long time, media management had a strong reliance on
experience and gut feeling rather than numbers and analytical
formulas. Book publishers used their experience to make
hypotheses about the number of copies to print, the price to set
for consumers, and the advance that should be paid to authors.
Film distributors made educated guesses about the marketing
budget of films and the numbers of home video copies to pro-
duce. Media tech entrepreneurs often forge ahead with more
optimism than disciplined business plans. But lifelong experi-
ence in one segment of this increasingly overlapping environ-
ment does not suffice, nor does business daring.

It is, however, relatively easy to talk about the need for a
holistic and convergent media management and much harder
to provide its elements. One reason is the lack of an orga-
nized set of analytical tools. Economists have long talked
about the three factors of production—capital, labor, and
land. Over time a theoretical analysis has been developed for
each of them. Finance theory has done it for capital assets;
labor economics has provided a body of analyses for the
people aspects of organizations; and regional and resource
economics have investigated land use. But a fourth factor,
information, has no integrated set of analytical tools that are
equivalent. Information—as an input and as an output with
its consumer manifestation of “media—has no integrated
body of analysis that can be used for management and
decision-making. There are, of course, several kinds of
“information theories” but they are useful for media manag-
ers only in a tangential way. One information theory is that of
technologists: how to squeeze more bits into a pipe. Another
kind of information theory is that of economists, dealing
with asymmetric knowledge. But these theories do not relate
directly to media where information is the output, not the
input.

To deal with this, media management economics, a new
sub-discipline, is emerging to provide analytical tools and
insight into activities in the media and communications
environment.> It combines several analytical management

2 Several survey articles appear in: Albarran, Alan B., Chan-Olmstead, Sylvia M. Chan-Olmstead,
and Michael O. Wirth. Eds. Handbook of Media Management and Economics Handbook of
Media Management & Economics. Mahwah, NJ: Lawrence Erlbaum Associates, 2006. They are:
Picard, Robert G. “Historical Trends and Patterns in Media Economics,” Albarran, Alan B.
“Historical Trends and Patterns in Media Management Research,’ Mierzjewska, Bozena . and
C. Ann Hollifield.“Theoretical Approaches in Media Management Research,’and Wildman,
Steven S.“Paradigms and Analytical Frameworks in Modern Economics and Media
Economics!”

disciplines such as microeconomics, financial economics,
statistics and operation research, the behavioral sciences of
sociology and psychology, managerial accounting, and mar-
keting. It deals with an industry sector—media; with a prod-
uct—media content; with an input—information; with a
creative process—content production; with complex distri-
bution systems—telecom TV and internet platforms; with
dynamic technology—information systems; and with wide-
ranging legal and regulatory challenges.

This is a major task. In time, it will bring the field—the
management of information resources and products—to a
more central role in economics and business analysis, just as
finance theory has achieved. But today it is still an unconven-
tional field for traditional departments, schools, and disci-
plines, whether in schools of management or communications.

1.3 Approaches to the Teaching of Media
Management

Media activities are being taught and practiced all over the
world. A large number of communications students end up
on the business side of media companies, although the cre-
ative side might have been their initial goal, and although the
curriculum they studied often does not reflect that career
path. At universities, a typical “media business” course, if it
exists at all, is usually a survey of the various media indus-
tries— film, print, music, internet, TV. A second type of
course focuses on political economy, reviewing the role of
media and with an element of media policy. A third approach,
often practiced in management programs, is to use existing
generic courses such as marketing or strategy and supple-
ment them by media-specific cases and examples. A fourth
approach is an umbrella course of guest speaker presenta-
tions by media professionals. This can be interesting and
informative but typically lacks analytical tools.

In addition to students, many young and rising profession-
als who are already active in information sector firms, whether
start-ups or established ones, find themselves in need of man-
agement concepts. They have often risen through the technical
or creative ranks and find themselves as mid-level managers,
yet without a business training. They require materials that
apply a business curriculum to their jobs and industry.

There is therefore a need for courses, textbooks, and
handbooks to help prospective and current managers in
the media and information sector. Some do exist, of course.
Basically, the subject matter can be thought of as a two-
dimensional matrix. The vertical dimension is that of the
various industries—music, film, internet, media tech, etc.
The horizontal dimension is that of business functions—
finance, marketing, human resource management, for
example. The verticals tend to be taught or written about
by sectoral experts on the particular industry “silo.” Books
that follow this approach are organized by media industry
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such as music or TV,? or by industry categories such as video
media.* Yet one of the defining characteristics of the overall
sector is its increasing convergence.

The second approach has been to take the horizontal
dimensions of the matrix: proceeding along disciplinary and
functional lines, such as distribution, pricing, or market
research. Such approach follows the disciplinary specialties
of their authors and is thus rarely interdisciplinary, or holistic
across business functions.’

3 Books: Greco, Albert N., Jim Milliot, and Robert Wharton. The Book Publishing Industry. New York:
Routledge, 2013; Compaine, Benjamin M. The Book Industry in Transition: An Economic Study of
Book Distribution and Marketing. White Plains, NY: Knowledge Industry Publications, 1978.

Music: Krasilovsky, M. William et al. This Business of Music, 10th ed. New York:
Billboard Books, 2007. Theater: Langley, Stephen. Theatre Management in America.

New York: Drama Book Publishers, 2006.

Magazines: Wharton, John. Managing Magazine Publishing. London: Blueprint, 1992;
Daly, Charles P, Patrick Henry, and Ellen Ryder. The Magazine Publishing Industry.
Needham Heights, MA: Allyn & Bacon, 1996; Heinrich, Jirgen. Medienékonomie: Band 1:
Mediensystem, Zeitung, Zeitschrift, Anzeigenblatt. Opladen: Westdeutscher Verlag, 1994.

Newspapers: Herrick, Dennis F. Media Management in the Age of Giants: Business
Dynamics of Journalism, 2nd ed. Albuquerque: UNM Press, 2012; Giles, Robert H. Newsroom
Management: A Guide to Theory and Practice. Indianapolis, IN: R.J. Berg, 1987; Rankin,

W. Parkman. The Practice of Newspaper Management. New York: Praeger, 1986; Mogel,
Leonard. The Newspaper: Everything You Need to Know to Make it in the Newspaper Business.
Pittsburgh, PA: GATF Press, 2000; Picard, Robert G. and Jeffrey H. Brody. The Newspaper
Publishing Industry. Boston: Allyn & Bacon, 1997; Willis, William J. Surviving in the Newspaper
Business: Newspaper Management in Turbulent Times. New York: Praeger, 1988.

Film: De Vany, Arthur. Hollywood Economics. New York: Routledge, 2004; Clevé, Bastian,
Film Production Management, Waltham, MA: Focal Press, 2000; Epstein, Edward J. The Hollywood
Economist 2.0: The Hidden Financial Reality Behind the Movies. New York: Melville House, 2012.

Radio: Reinsch, J. Leonard and Elmo Israel Lewis. Radio Station Management, 2nd ed.
New York: Harper, 1960.

TV and Cable: Marcus, Norman. Broadcast and Cable Management. Englewood Cliffs, NJ:
Prentice-Hall, 1986; Quall, Ward L. and Leo A. Martin. Broadcast Management: Radio +
Television. New York: Hastings House, 1969; Blumenthal, Howard J. and Oliver R. Goodenough.
This Business of Television, 3rd ed. New York: Billboard Books, 2006; Roe, Yale. Television Station
management: The Business of Broadcasting. New York: Hastings House, 1964; Owen, Bruce M.,
Jack H. Beebe, and Willard G. Manning. Television Economics. Lexington, MA: Heath, 1974.

Telecom: Sherman, Barry L. Telecommunications Management, 3rd ed. New York: McGraw-Hill,
1997; Gershon, Richard A. Telecommunications Management, New York, Routledge, 2001.

Advertising: Jugenheimer, Donald W. and Larry D. Kelley. Advertising Management.
Armonk, NY: M.E. Sharpe, 2009.

Web Sites: Elliott, Geoff. Website Management. Colchester, UK: Lexden Publishing
Limited, 2007. Layon, Kristofer. Digital Product Management. Indianapolis, IN: New Riders,
2014; Strauss, Roy and Patrick Hogan. Developing Effective Websites: A Project Manager's
Guide. Boston: Focal Press, 2013.

Video Games: Hotho, Sabine and Neil McGregor. Changing the Rules of the Game:
Economic, Management and Emerging Issues in the Computer Games Industry. New York:
Palgrave Macmillan, 2013. Wagner, Marcus, Jaume Valls-Pasola, and Thierry Burger-
Helmchen. The Global Management of Creativity. New York: Routledge, 2017.

4 Vogel, Harold. Entertainment Industry Economics: A Guide for Financial Analysis, 10th ed.
New York: Cambridge University Press, 2014; Van Tassel, Joan and Lisa Poe-Howfield.
Managing Electronic Media: Making, Marketing, and Moving Digital Content. Burlington,
MA: Focal Press, 2010; Albarran, Alan B. Management of Electronic and Digital Media.
Boston: Wadsworth, 2013; Chaturvedi, B.K. Media Management. New Delhi: Global Vision
Publishing House, 2009; Turow, Joseph. Media Today: Mass Communication in a
Converging World. New York, Routledge, 2013; Lavine, John M. and Daniel B. Wackman.
Managing Media Organizations. New York: Longman, 1988; Pringle, Peter K. and Michael
F. Starr. Electronic Media Management, 5th ed. Boston: Focal Press, 2006; Lépez, Juan
Torres. Economia de la Comunicacién. Madrid: Gruopo Zero, 1985; Hollifield, C. Ann, Jan
LeBlanc Wicks, George Sylvie, and Wilson Lowery. Media Management: A Casebook
Approach, 5th ed. New York: Routledge, 2015.

5 Marketing and Distribution: Eastman, Susan Tyler, Douglas Ferguson, and Robert Klein.
Eds. Media Promotion & Marketing for Broadcasting, Cable & the Internet. Burlington, MA:
Focal Press, 2006; Marich, Robert. Marketing to Moviegoers. Burlington, MA: Focal Press,
2013; Ulin, Jeffrey C. The Business of Media Distribution: Monetizing Film, TV, and Video
Content in an Online World. Burlington, MA: Focal Press, 2013.

Strategy: Kiing, Lucy. Strategic management in the media: theory and practice, 2nd ed. Los
Angeles: Sage, 2016; Aris, Annet and Bughin, Jacques. Managing media companies: Harnessing
creative value. Chichester: Wiley, 2012; Chan-Olmsted, Sylvia M. “Issues in Strategic
Management” In Handbook of Media Management and Economics. Eds. Alan B. Albarran, Sylvia
M. Chan-Olmsted, and Michael O. Wirth. New York: Lawrence Erlbaum Associates, 2006.

Economics: Shy, Oz. Economics of Network Industries. Cambridge, UK: Cambridge
University Press, 2001; Picard, Robert G. Media Economics: Concepts and Issues. Newbury
Park, CA: Sage, 1989; Owen, Bruce M. and Steven S. Wildman. Video Economics.
Cambridge, MA: Harvard University Press, 1992; Toussaint-Desmoulins, Nadine.
L'économie de Medias. Paris: Presses Universitaires de France, 1978; Doyle, Gillian,
Understanding Media Economics, London: Sage, 2013; Picard, Robert G. The Economics and
Financing of Media Companies. New York: Fordham University Press, 2011; Alexander,
Alison, James Owers, Rodney Carveth, and C. Ann Hollifield, Albert Greco et al. Eds. Media
Economics: Theory and Practice, 3rd ed. Mahwah, NJ: Lawrence Erlbaum Associates, 2004.

1.4 Outline of the Book

It is the goal of this book to overcome the limitations of this
matrix and apply the major dimensions of a Master of Business
Administration (MBA) curriculum to the entire media and
information sector.® In the process, communications students
and professionals will gain a sectoral-focused MBA summary,
while more generally oriented business students and manag-
ers will gain an introduction to the media and information
sector, and a “capstone” that integrates the various strands of
the MBA curriculum within one business sector.

The book could be subtitled Management Study in a
Nutshell. It takes most major components of an MBA pro-
gram, simplifies them, summarizes them, and applies them
to the media and information sector. The book covers these
tools and approaches in a non-technical way. There are few
equations and the style is non-jargony. There are no prerequi-
sites, though an introductory course in economics would
probably help in terms of mindset.

The book is organized in three main sections: Producing,
Harvesting, and Controlling media and information activities.

Part I. Producing

Overview: The Information Environment
Production management

Technology management

Human resource management in the creative sector
Financing media and information activities
Managing intellectual assets

Law and regulation as tools and constraints

NGO wD =

Part Il. Harvesting

Market and audience research
Marketing

Pricing of information products
Distribution

R =

Part lll. Controlling
Accounting in the information sector
Setting and implementing strategy

N =

Each of these chapters covers a major management function.
Each of these functions is run by a high-level executive with
staff (large company model) or by a multitasking team (start-
ups). These functions and their challenges are described and
analyzed. To make a media and information company effec-
tive, each of these functions must be made to work well, and
to work well together; or alternatively these functions must
be outsourced to specialist firms and professionals that must
be supervised.

The book includes, for each chapter, a case discussion that
follows a major media company (some US based, others inter-
national) throughout that chapter to illustrate the materials.

6 An academically oriented multiauthor survey of literature and analysis is Albarran, Alan
B. and Sylvia Chan-Olnsted, and Michael O. Wirth. Ed. Handbook of Media Management
and Economics. Mahwah NJ: Lawrence Erlbaum, 2006.



1.5 - Outlook

These case materials are set inside text boxes. To facilitate the
book’s use in a course setting, each chapter is followed by
“Questions for Discussion” and a multiple choice quiz.

1.5 Outlook

Information has evolved from a supplementary factor to a cen-
tral business input and output. Where information was once a
scarce resource, it is now becoming abundant throughout the
world. Partly as a result, we are going through one of the most
creative periods in business history. More wealth has been cre-
ated in a shorter time than ever before. At the same time, those
managing media companies must remember the fate of estab-
lished communications giants of the past. They must recognize
that they might be the next targets of extinction.

This leaves the question: why be a manager in the media
and information sector? It is a difficult business with an
uncertain career path. Yet it is also an endlessly interesting,
fascinating, enthusiasm-building field. Creativity meets man-
agement. Imagination meets technology. Arts meet invest-
ment. Left brain meets right brain. Youth meets wealth. Media
create the entertainment that forms our fantasies, shapes our
styles, and sets our role models. It provides our analysis of the
world around us. It is the trendsetter that affects our tastes. It
represents sweet imagination, seductive opportunity, rich
possibilities, style, opportunity, fortune, and fame.

The good news is that for those interested in the informa-
tion resource—how to produce it, how to distribute it, how to
use it—the present is the most exciting period ever. The bad
news is that it is also the period with the greatest ever uncer-
tainty and risk. What does it take for success in the media
business? Creativity, innovation, and performance, of course.
But that is not enough. It requires an understanding of tech-
nology, money, markets, audiences, pricing, global business,
economics, managerial accounting, government relations,
and the ability to nurture and lead talent. What we want to do
in this book is to help those in the media, information, and
media tech sector become creative managers and managerial
creatives. The aim of this book is to make managers in this
field more knowledgeable and less blinded by hype. It aims to
make readers more effective, more productive, and more
responsible participants.
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2.1 Introduction

2.1.1 Definitions

What is “information”? The dictionary definition is “Facts
provided or learned about something or someone.” But that
does not include fiction, entertainment, a musical score, soft-
ware programs, and so on.! A leading communications sci-
entist, Claude Shannon, often called the “father of information
theory,” described information as “what reduces uncertainty
... Information is news that makes a difference. If it doesn't
make a difference, it isn’t information” Taking these and
related strands together, a workable definition of information
is raw data subjected to organization that make it useful to
some people. Entertainment content is one form of such
information. Other examples are financial reports or topo-
graphic maps.

“Media firms” are organizations that produce or distrib-
ute information. “Communications” is the transmission of
information, using various distribution  platforms.
“Telecommunication” is its electronic version. “Media tech”
are the various technology devices enabling media and com-
munications, such as printing presses and cellphones.
“Media” consists of three segments—distribution platforms,
content production, and media devices (B Fig. 2.1).

Distribution platforms deliver content from producers to
users. They range from movie theaters to fiber optic net-
works, internet service providers, and infrastructure cloud
providers. Distribution systems stress technical reliability,
long-term planning, and frequent dealings with government
regulation.

In contrast, content production is often short term, project
based, and imbued by the culture of creatives and entertain-
ment entrepreneurs. In recent years, however, it has become
more tech oriented, with websites, software, and digital appli-
cations that enable transactions.

Devices are the technical components for distribution and
content. Media-tech devices include television sets, comput-
ers, cellphones, cameras, and components such as semicon-
ductors and microchips. The sector is dominated by
established high-tech firms on the one end of size, and start-
ups on the other. The sector is innovation driven, highly
competitive, cost oriented, and entrepreneurial.

The three segments are increasingly overlapping, and
companies often straddle them or function as integrators.

The US information industry sector in 2017 accounted
for about $1.7 trillion, of which content industries were $400
billion in size, distribution industries $1000 billion, and
device industries $300 billion. Worldwide revenues for 2017
were $6 trillion. This amounts to about 6% of the world gross
domestic product (GDP). This growth has been rapid for a
long time. Media activities have been around from the dawn

Content Production

Distribution

Platforms Devices

B Fig. 2.1 The three legs of media

of humankind, and its cave paintings, dancing, and singing
though the technologies and the players have changed.

2.1.2 History

What was the world’s largest private company in the nine-
teenth century? It was Western Union, the giant American
near-monopoly for telegraph service, which was started in
1851 and delivered almost all telegrams in the USA for a cen-
tury. But as its core business—telegraphy—became obsolete,
the company gradually declined. By the time the telegram
service formally ended in 2006, Western Union had become
a medium-sized funds-transfer provider, primarily servicing
low-income migrant workers who were sending money to
their families back home.

During most of the twentieth century, the largest private
company was AT&T. AT&T owned and built 80% of all tele-
phones and phone lines in the USA. In 1981, it employed
1,030,000 employees, of whom 7452 alone were named
Smith.? Eventually, AT&T was broken up by the US govern-
ment into eight parts for being too powerful. The residual
core AT&T shrank and declined and was eventually bought
out for a mere $16 billion in 2005.?

When it comes to content companies, the world’s largest
firm in the early twentieth century was the Hearst newspaper
firm, which owned many newspapers, magazines, radio sta-
tions, and a film production operation. By the 1930s, the
company was near bankruptcy and had to sell off many of its
properties. Its place at the top was taken by the champion of
the new electronic media, the Radio Corporation of America
(RCA), owner of the dominant radio network National
Broadcasting Company (NBC). But by 1986 that company,
too, had been swallowed up.

Other major media, media tech, and information firms
that were once market leaders and then declined to second-
ary status or less were MGM, Kodak, Lucent, Nokia,
Blockbuster, Myspace, Borders, Atari, IBM, Tribune, Nortel,
BlackBerry, Motorola, Sun, Compagq, Yahoo, Sony, and the
US Postal Service.

1 Computer-oriented information scientists take another tack and speak of a “DIKW"
hierarchy at whose bottom is “Data”—raw unprocessed facts. Organize and digest this
data, and one gets “Information.” Distill that information and one reaches “Knowledge”” Add
judgment and meaning and one finds “Wisdom.”

2 Kleinfield, Sonny. The Biggest Company on Earth (New York: Holt, Rinehart and Winston,
1981), 3.

3 The acquiring company, SBC, itself one of the breakup parts, renamed itself AT&T, but the
old “Ma Bell” was gone.
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Conversely, companies that have become giants were
unknown just a few years ago—Google, Facebook, Skype,
eBay, Netflix, Apple, Amazon, Twitter, Softbank, Free, and
others. In 2010, according to Fortune magazine, the fastest
growing company in the world was the Canadian wireless
device company RIM.* One year later, RIM was in deep
financial trouble.

Does this tell us something about media companies,
media markets, and media management? Are they even more
volatile and unpredictable than other industries? Are they
even more subject to technological transformation, to the
vagaries of public tastes, and to the politics of government
and regulation? And is it more difficult to manage them
successfully?

2.2 The Macro-Environment
of the Information Economy

The Industrial Revolution began in England during the 1770s.
Stripped to its basics, it was based on technologies that could
extend human physical strength. The enabling technologies
was the steam engine, which powered production machinery
such as mechanical looms, and transportation devices such as
trains, ships, and with gasoline motors, automobiles.

The Industrial Revolution was characterized by mass pro-
duction, rising living standards, and urbanization, but also
by social strife and environmental decline.

Today, we are in the midst of another economic transfor-
mation: the Information Revolution. This time, human men-
tal strength is being extended. New devices enhance our
capability of memory, logical processing, communication,
sensory cognition, story-telling, and interaction. Because
brainpower is a more basic characteristic of humans than
muscle power, this second revolution is even more funda-
mental than the first.

2.2.1 The Information Revolution

The beginnings of human information accumulation are not
new. In a fundamental way, it began with genetic information
accumulated in our DNA. A single strand of DNA contains
approximately the same quantity of information as 2000
books. This information increased over time through
Darwinian evolution. Random changes (mutations) occur in
the molecular structure followed by non-random selectivity
of the most effective structures.® The increase of information
in DNA has taken millions of years. A more rapid extra-
genetic system of information storage and processing
evolved, namely the brain. The brain also allows us to com-

4 Fortune.“100 Fastest-Growing Companies.” Accessed April 10, 2017. » http://archive.
fortune.com/magazines/fortune/fortunefastestgrowing/2009/snapshots/1.html.

5 Today we are starting to intervene into the DNA content in a process that will ignite the
next scientific revolution: the bio-information revolution.

municate the information it contains. Communication is a
tool to pool individual informational resources by sharing
and transmitting knowledge and experience.

Humans communicate through standardized protocols
called language. The evolution of language occurred 30,000-
50,000 years ago, through a combination of signs, gestures
(body language), and structured sounds. The use of spoken
language allowed for the emergence of early organized audi-
ble communication. This included songs, plays, and poetry
declamations, distributed in temples and theaters, and at
public spectacles.

Spoken language evolved into written language because
sounds could not be easily transmitted across space and time.
There are two basic ways to record language. The first is to
record meaning independent of a particular language by
using symbols. Egyptian hieroglyphs, Chinese ideograms,
and today’s emoticons are based on that concept. A second
way to record language is by using symbols for sounds. This
method is simpler, because the numbers of sounds is just a
few dozen while concepts number many thousands. Early
phonetic languages included Phoenician, Hebrew, Greek,
and Etruscan. In order to gain wide usage, writing became
standardized and was quite slow to change. Greek, Hebrew,
Chinese,® and Latin letters have changed minimally over
thousands of years. Julius Caesar could read today’s road
signs.

Workshops and industries developed to reproduce the
written media. In the Paris region alone, there were about
10,000 scribes at work in the fifteenth century both in mon-
asteries and in commercial workshops. The costly ineffi-
ciency of mass production of writing by hand led to the
development of printing machinery.

Type was pioneered in the eleventh century in China by
Pi Sheng and further developed in Korea. However, print
flourished after its European reinvention. In the 1450s,
Johannes Gutenberg, of the German city of Mainz, created
his own printing system in great secrecy.” His first real printed
book was the “Gutenberg Bible” of 1454, still one of the most
beautiful books ever produced. Print became the first mass
medium on an industrial scale. It spread rapidly across
Europe. Between 1481 and 1501 alone, 268 printers in Venice
produced 2 million volumes. Early media industries emerged,
in particular book publishing, newspapers, magazines, and
papermaking. Paper was far cheaper than parchment and
made books affordable. Literacy became more common
among the middle class.

The development of communication technology has been
linked with almost every major historical change, from the

6 Classical Chinese was standardized between ap 25 and 220. It remained until the 1920s,
when it was altered to resemble spoken Mandarin. Omniglot. “Chinese Script and
Language! Last accessed on July 12,2010. » http://www.omniglot.com/writing/chinese.
htmé#intro.

7 He developed typefonts, the casting of letters, the composition of lines and pages, the
right kind of ink and its application, the required paper, the pressing of the pages (hence
the term “the press”) and their binding. Harry Ransom Center: The University of Texas at
Austin.“The Printing of the Bible Accessed on July 12, 2010. » http://www.hrc.utexas.
edu/exhibitions/permanent/gutenberg/html/4.html.
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Protestant Reformation to the Enlightenment and the
American and French revolutions.® Today, we are transition-
ing into an even more fundamental period of transition as
the existing industrial system undergoes a “creative destruc-
tion” that threatens almost every established organization
and institution.

2.2.2 Drivers of Change

2.2.2.1 Technology

The technology driver of the Industrial Revolution was the
steam engine, invented for practical use by 1712. That is well
known. But what is the equivalent for the Information
Revolution? If we strip down the building blocks of informa-
tion technology to their basics, the major technological driver
is the increased ability to manipulate sub-atomic particles
(electrons and photons). We have progressively gained the
capability to harness these particles into useful applications.
The scientific foundation was that of physics research and
experimentation, which was paralleled by an engineering
ability to produce means that enabled us to control these par-
ticles, and then to efficiently string these devices together into
systems. The prime example of such a linkage is the internet.
To facilitate operations and applications, all information and
content was being transformed into a code that can be worked
by these tools: a process we call “digitalization.”

The rapid spread to the technology was made economi-
cally possible by the rapid drop in the production cost of
electronic microcomponents. In 2017, processing power and
computer memory (RAM) cost less than one-billionth of
what they had cost in 1971. These changes follow the pace of
“Moore’s Law”—the observation that the capability of com-
puter components is doubling every 18 months, that is an
increase at a rate of approximately 40%, per year.” With tech-
nology accelerating and prices dropping, the applications fol-
lowed suit. We have moved in three decades from the “kilobit”
stage of individualized communications—in which the sig-
nals of digital Os and 1s, that could reach us individually were
measured in thousands—to a “megabit” stage, a thousand-
fold increase, and we have now reached the “gigabit” stage,
another thousand-fold increase. It is a difference as dramatic
as moving from animal-powered transportation to jet planes.
And it will have similar fundamental impacts.

The futurist Ray Kurzweil has extrapolated the current
trends in computation power and prices and concluded that
the capability of a human brain will be available around 2023
for $1000 and for 1 cent in 2037. The capability of the entire
human race would be available in 2049 for $1000 and in 2059
for 1 cent. Even if one discounts this forecast by several orders
of magnitude, one can predict the emergence of a wide vari-
ety of tools with enormous long-range impacts. These include

8 Innis, Harold A. Empire and Communications (Toronto: University of Toronto Press, 1972),
164-198.

9 Even if this rate slows down, as every exponential process eventually does, we still have a
long way to go.

bio-electronic interaction of human and electronic processes
and machines that can interpret meaning. We are only at the
beginning of this process.

2.2.2.2 People

People are just as much a major driver of the Information
Revolution as technology. There has been a huge increase in
the number of information producers. In one decade, the
1960s, the share of the labor force employed in the “quater-
nary” (or information) sector of the economy, working with
paper and symbols rather than with muscles, went from a
quarter to a half. More information workers lead to more
information products. It has been observed that 90% of all
scientists who have ever lived are alive today.!* This is also
true for most or all information-based occupations, whether
screenwriters, architects, lawyers, engineers, or MBAs. Every
30 seconds, a new book is published. Every hour, three new
feature films are produced. In almost any scientific field,
more research articles were written in 2018 alone than in the
entire history of human beings before 1900. In the field of
chemistry, within a span of 32 years (1907-1938), a million
chemistry articles were written and abstracted. In contrast, it
took less than one year for a million such articles to be pro-
duced in 2010."

This is the macro-environment in which media compa-
nies operate. It is an environment with:

exponential change in technology;

exponential growth of the knowledge base;

and perhaps an exponential transformation of the

economy.

2.3 The Microeconomics of the New
Media Economy

Media and information activities are subject to 12 funda-
mental economic characteristics and properties. Many of
these factors exist in other industries, too, but not in the com-
bination seen in the media and information sector.

2.3.1 Characteristic #1 of Media and
Information: High Fixed Costs, Low
Marginal Costs—Very High Economies
of Scale

The first economic property is the fundamental cost struc-
ture of media product and services. They usually involve very
high “fixed costs,” that is, costs that remain constant indepen-
dent of the number of units produced. At the same time, the
“marginal costs” (the incremental costs required to produce
the next unit) are relatively low. Media content is typically

10  Price, Derek John de Solla. See Cloud, Wallace. “Science Newsfront.” Popular Science, 182,
no. 3 (Mar. 1963): 17.

11 Information production in the Western world has increased since about 1000 cg, with a
nadir during the Dark Ages when a significant part of the information accumulated in the
period of Antiquity was lost.
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expensive to produce but cheap to reproduce. Similarly,
media distribution networks are expensive to create but
cheap to extend to additional users. The sum of fixed cost and
variable cost (the sum of the marginal costs) is total cost.
Average cost per unit = total cost/number of units produced.

As the fixed costs are distributed over more and more units,
average costs decline.’? In formal terms, economies of scale
mean that a single producer has lower total production cost C
for the quantity A+B than two producers who together pro-
duce the same quantity but separately. C(A+B) < C(A) + C(B).

Thus, average costs per unit become smaller with the quan-
tity produced. The more units get produced, the lower the aver-
age cost per unit. Products that exhibit this property are said to
have high economies of scale. We can observe these character-
istics for films, TV programs, computer software, electronic
networks, videogames, newspapers, and semiconductors.

There are several business implications of the economic
property of high fixed costs and low marginal costs. They
include:

The economies of scale lead to the emergence and

predominance of large-sized companies in media,

telecom, and internet.

There are incentives to reach large size through mergers

and to be a first-mover in a product in order to gain

scale early.

In competition, prices are very low owing to the low

marginal costs that determine price.

In competition, there is a large consumer surplus

(buyers having to pay less than they would be willing to)

because of low prices.

There is an incentive for companies to price-discriminate
among customers in order to reduce consumer surplus.

2.3.2 Characteristic #2 of Media
and Information: Network Effects

The second of the frequent economic properties of media is a
“network effect” Individual benefits from media are often
interdependent with those of other users. Network effects
arise when users benefit by sharing a resource such as a net-
work or sharing the experience with each other. The value to
an individual of connecting to a network of users depends on
the number of other people already connected to that net-
work. The larger that network, the more value it provides to
its users and the more valuable it becomes. For internet and
telecom companies or social network providers such as
Facebook, the benefits to users rise with the number of other

12 Unless marginal costs rise significantly, which they rarely do in media industries.

users on the network. On the content side, too, a major ben-
efit of media consumption is to share the experience with
one’s peers. To most individuals, the value of a film, TV show,
music recording, or popular book, rises as the experience is
shared with many other people.

This changes the economics of demand. Demand rises with
the size of a network. The more people are on the network or
share an experience, the more people are willing to pay for the
product. Usually, economic theory says that price and demand
are inversely related—the lower the price, the higher the num-
ber of customers. But where network effects are strong, the
relationship is the opposite—the higher the number of cus-
tomers, the higher their willingness to pay a larger amount.

Network effects may also exist among producers, who
often benefit from each other’s presence by sharing expertise
and specialized factors of production. This often leads to
their clustering together geographically and thereby raising
each other’s productivity and innovation. Examples for such
clusters in the media sector are Hollywood and Bollywood in
film; Madison Avenue in advertising; or Silicon Valley and
Bangalore in high tech.

Robert M. Metcalfe, the co-inventor of Ethernet, pro-
posed a “law” according to which the value of a network
increases exponentially with the number of nodes:"

V=bn- (n—1)=b(n2—n)

where:
V = overall value of a network;
b = benefits to a user from the participation of another
user;
n = number of participants.

For example, if an individual user benefits $2 from each other
user’s presence on the network, then a network with ten users
has a total value of $180 ($2 x [102-10]), for an average value
to each of the ten users of $18. In contrast, a network with 100
users has a total value of $19,800. The average value for each
user rises from 18 to 198, more than tenfold. A tenfold increase
in the size of a network leads to a hundredfold increase in its
overall value, and a tenfold increase for each user.

Network effects have several business implications. As in
the economies of scale—which describe advantages to size
on the production side—size is important also on the con-
sumption side. For certain goods and services, the larger the
firm’s user base, the more value is being provided to users. A
song that gets attention on a large social network gains a
cumulative advantage because many more want to be

13 Metcalfe, Robert and Michael Vizard. “Ontology and Revenge of the System Analyst."
InfoWorld, no. 51 (December 17,2001): 8.




14 Chapter 2 - The Information Environment

included in the experience.!* A firm that captures a relatively
large share of an audience will often experience further
demand growth, and can charge users a higher price. First
movers have an advantage; it is usually easier for a firm to
capture market share if it is the first to launch a particular
product or service. Finally, the interconnectivity of a small
network with other networks is important, because it enables
the users of a small network to link into a larger network and
benefit from the latter’s network size and access to its user
base.

2.3.3 Characteristic #3 of Media
and Information: Radically Divergent
Cost Trends in the Value Chain

As mentioned, the production of most media activities is
subject to high economies of scale and network effects. But
their magnitudes and trends vary greatly. For network distri-
bution platforms, in particular, these economies are large
and rising, as fixed costs grow and marginal costs drop. This
leads to still larger firms and to market concentration. Media
technology devices show similar trends. Content produc-
tion, however, has a different trend. Parts of it are subject to
drops rather than growth in their economies of scale. Owing
to advancing digital technology and its declining prices, a
given (ceteris paribus) item of content—music, video, or text,
becomes cheaper to produce. This tends to enable the entry
of many small producers. Chris Anderson, editor-in-chief of
Wired magazine, termed this the “long tail” phenomenon as
content can be produced to millions of profitable niche mar-
kets and products, as opposed to a few blockbuster products.
For example, each month, thousands of consumers rent
movies from Netflix that no traditional bricks-and-mortar
movie rental store would carry. Anderson concluded that
“popularity [i.e. size] no longer has a monopoly on profit-
ability”!> But there is a counter-trend too. Since the audience
members’ attention time is limited, they gravitate to pre-
mium content products such as films and interactive video
experiences with a high production cost. And here the rising
expectations of audiences, together with newly available
bells and whistles of immersion, customization, and so on,
raise expense and fixed costs. Thus both premium and long-
tail products gain, at the expense of the middle—mid-budget
productions.

These opposing trends create new business and policy
pressures in the media sector. This leads to rising conflict ver-
tically across the value chain, leading often to some form of
regulation of access, interconnection, non-discriminatory
service, or ceiling on size. The business implications are

14 Salganik, Michael J., Peter Sheridan Dodds, and Duncan J. Watts. “Experimental Study of
Inequality and Unpredictability in an Artificial Cultural Market.” Science 31, no. 5762
(February 10, 2006): 854-856. “The gazillion-dollar question.” The Economist. April 20,
2006. Accessed on August 2,2012. > http://www.economist.com/node/6794282

15 Anderson, Chris.“The Long Tail”" Wired. October 2004. Last accessed on July 13, 2010.

» http://www.wired.com/wired/archive/12.10/tail.ntml.

incentives to vertical mergers; to a specialization on the con-
tent side; and to generic platforms that can serve anyone on
the distribution side.

2.3.4 Characteristic #4 of Media Information:
Information as a Cumulative Asset

The accumulation of information in the western world has
grown exponentially (except in the period of the Dark Ages
between Antiquity and Renaissance when human knowledge
was massively lost).!® One of the important characteristics of
information is that it is cumulative because, once created, it
becomes a permanent part of the human stock of knowledge.
It need not be recreated because it has not been used up.
Once the sea route from Europe to India was found, once
penicillin was discovered and understood, they need not be
rediscovered. With few exceptions, new knowledge, once
created, becomes the new base line. Even if individuals are
not getting smarter, a community, organization, and society
are getting more intelligent and hence more productive
because they benefit from the past accumulation of informa-
tion. One can wise up, but one cannot wise down. Business
innovation accelerates because methods from previous evo-
lution are used in the next stage. Thus the “returns” to new
information accelerate over time.!”

What are business implications? As technology progress
accelerates, firms must evolve faster. Knowledge assets last
shorter. Adaptation to new knowledge becomes essential.
And because knowledge depreciates faster, experience
becomes less important, and with it seniority in the organiza-
tion.

2.3.5 Characteristic #5 of Media
and Information: Excess Supply

We observed that media production has been increasing
exponentially. Media consumption, however, increases only
linearly and slowly. Excess supply is inevitable and is accel-
erated by the increased ease of spreading globally through
ever-cheaper electronic distribution and the proliferation of
start-up content providers. The CAGR of media production
is about 12.0%, whereas the CAGR of media time consump-
tion is only 1.2%. Even that rate will decline. As mentioned
above, 2100 hours of media are already consumed by an
average person in America per year. That is 5.75 hours per
day.!® Given time for sleep, eating, and work, this number
will increase only slowly. Thus the gap of demand is growing
at over 10% each year.

16 As exemplified in the loss of the Great Library of Alexandria.
17 Kurzweil, Ray. “The Law of Accelerating Returns.” KurzweilAl.net. March 7, 2001. Last
accessed July 13,2010. » http://www.kurzweilai.net/the-law-of-accelerating-returns.

18 Some of this consumption is while multitasking, e.g. while driving or working.
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This has consequences for both content style and
marketing.!” Attention is the scarce resource. As Nobelist
Herbert Simon observed, “a wealth of information creates a
poverty of attention”? New media consumption must be
mostly supported by substitution from existing media in terms
of time or full attention. Inevitably, this leads to competition for
“mindshare” and “attention” Compared with 1998, fewer than
half as many of the new products make it to the bestseller lists,
reach the top of audience rankings, or win a platinum disc.

The business consequence is more competition and
greater specialization in media content and technology. In
addition, greater product innovation and marketing effort
are necessary. Together, costs rise per product.

2.3.6 Characteristic #6 of Media
and Information: Price Deflation

A major economic property of media has been price defla-
tion. In general, when price competition occurs in any indus-
try, the price of a good or service is driven toward its marginal
cost.?! Marginal cost for many information products and
services is near zero. But at that low price, the revenues do
not cover total cost, which also includes the high fixed cost.
The result of price competition with low marginal cost has
been price deflation in information products and services.
This is a good deal for the consumer but a difficult problem
for the creators, producers, and distributors.?? Price deflation
toward marginal cost poses a threat to their long-term viabil-
ity since low prices make it difficult to cover costs and achieve
profitability.

And that is indeed what has been happening. Information
has become cheaper for many a decade, and it is becoming
increasingly difficult to charge anything for it. Music and
online content is increasingly free. Newspaper prices barely
cover the cost of paper and delivery; the content is thrown in
for nothing. As social media pioneer Steward Brand said,
“Information wants to be free” Free in terms of content, but
also free in terms of price.

Prices have been dropping for a long time for phone calls,
bandwidth, software, even hardware such as semiconductors
and information technology (IT) devices. For example, for
telecom prices in the USA, the price for a dedicated high-
capacity line between Los Angeles and New York City
decreased from $1,820,000 in 2000 to $8250 more recently.
Similarly, the average revenue per minute (i.e. average price)
for mobile telephone calls in the USA dropped from 1993 to
2016 by 80%, from $0.44 to $0.05 per minute in terms of
actual consumption of voice minutes.

19 School of Information Management & Systems, University of California, Berkeley. “How
Much Information.” 2000. Last accessed May 14, 2008. » http://www?2.sims.berkeley.edu/
research/projects/how-much-info/summary.html#consumption.

20  Simon, Herbert.“Designing Organizations for an Information-Rich World." In Martin
Greenberger. Computers, Communication, and the Public Interest (Baltimore: The Johns
Ho21pkins Press, 1971), 37-72.

21  Strictly speaking, toward its long-run marginal cost, where all inputs are variable.

22 Collis, D.J, P.W.Bane, and S. P. Bradley.“Winners and Losers—-Industry Structure in the
Converging World of Telecommunications, Computing, and Entertainment” In Competing in the
Age of Digital Convergence, edited by D. B. Yoffie. Boston: Harvard Business School Press, 1997.

Price deflation is one of the fundamental economic trends
of our time. The entire competitive part of the information
sector—from music to newspapers to telecoms to internet to
semiconductors and anything in between—has become sub-
ject to a gigantic price deflation in slow motion.

This price deflation leads to economic pressure, to price
wars which squeeze out weaker companies, followed by the
jacking up of prices, volatility of prices, and to instability in
the entire information sector. Therefore, one main strategy
for media managers is to avoid such price competition, and
to focus on product differentiation, price discrimination (dif-
ferentiation), consumer lock-in strategies, and industry
consolidation.

Thus it has been observed that the economics of informa-
tion do not just frequently encounter imperfectly competi-
tive markets but that they actually require it.?* Without
mechanisms that reduce competition such as patents or oli-
gopolistic market structures, the creation of information
such as media content and technological innovation becomes
unprofitable. This creates business incentives to reduce the
competitiveness of markets and to the creation of strong pat-
ent and copyright protections.

2.3.7 Characteristic #7 of Media
and Information: Convergence
of Technology

A major factor in the recent evolution of media and informa-
tion is the increasing convergence of such media. Historically,
media industries used to be separate from each other.
Newspapers, music, TV, telecom, and computers were realms
of their own, each with their own technologies, companies,
suppliers, distributors, and industry culture. Starting in the
1970s, integration between sectors in the technology indus-
try began to occur with increasing technical overlap of
devices, components, and software. Any content can be digi-
tized—encoded as a stream of bits, and then processed,
shared, distributed, and displayed in similar ways.?* In the
1980s, the increased integration of technology extended the
overlap to consumer electronics and office equipment. For
example, a smartphone combines the technologies of tele-
coms, computers, radio transceivers, consumer electronics,
information vendors, TV players, video game consoles, cal-
culators, cameras, music players, flashlights, dictaphones,
e-books, navigation devices, and more.

The implication is that industries and firms that used to
comfortably fill their separate niches are increasingly facing
competition from each other. It also means that companies
can expand more easily to adjoining markets, and that
media conglomerates will emerge. These “economies of
scope” and “synergies” of operating across multiple markets

23 Evans, Philip, and Thomas S. Wurster. Blown to Bits (Boston: Harvard Business School
Press, 2000), 15-21.

24 Shapiro, Carl. and Hal R. Varian. Information Rules (Boston: Harvard Business School Press,
1999), 1-18.
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and products are increasing, and technological synergies are
increasing, with production and distribution across several
lines of media business cheaper—all other things being
equal—than separate activities in each segment.

2.3.8 Characteristic #8 of Media
and Information: Non-Normal
Distribution of Success

A major economic characteristic of the media and information
sector is the high risk of its projects in the presence of competi-
tion. This is based on small odds owing to the excess supply, as
well as the high fixed costs which reduce the ability to start
small and grow gradually. A network, a device, or a software
program needs to be pretty fully created right from the start.
The low chance of success for any project results in several
responses: a portfolio diversification, which favors large firms,
and the need for a truly high “prize” to the winner in the high-
stakes contest for success in order to offset the low probability.

The statistical distribution of media performance is not
normally (Gaussian) distributed along the shape of a classic
bell curve. One of the properties of a normal (Gaussian) dis-
tribution is that the mean (average) outcome is also the most
likely (median) outcome. If one can identify the most likely
outcome, one can find the average outcome. But that kind of
distribution does not match at all the actual distribution in
the media industries where almost all projects are unprofit-
able. For many media products, the average (of revenues or of
profits) is therefore not the most probable outcome. The aver-
age is significantly skewed by the few and extreme positive
outcomes, and it is actually far above the most probable out-
come.? (For more detail, see » Chap. 9, Demand and Market
Research for Media and Information.)

The nature of media products is that most projects return
poor financial results, whether in content or technology. This
means that there must be very significant rewards on the
upside to compensate for that risk. For example, suppose the
expected outcomes are normally distributed, such that 10%:
$10 million; 20%: $5; 40%: $0; 20%: —$5; 10%: —$10. Then,
the most likely event is a breakeven ($0), and the average
return is a breakeven, too. The top “prize” must be at least
$10 for such a breakeven scenario. If it were lower, the
expected return would be negative and hence not interesting
to a rational participant. But suppose that the distribution is
more skewed, with 20%: —$100 million; 40%: —$50 million;

25  The more accurate distribution is instead, an “exponential” distribution as the best
statistical representation of media content revenue success. (And among several
distributions, the exponential one linked to Alfredo Pareto and his 80:20 rule is the most
useful, or the “Zipf distribution” For film. Specifically observed is the Stable Paretian distri-
bution.) De Vany, Arthur S. and W. David Walls. “Does Hollywood Make Too Many R-Rated
Movies? Risk, Stochastic Dominance, and the Illusion of Expectation.” Journal of Business
73, no. 3 (July 2002): 425-451. There are various explanations for such a non-normal
distribution. One reason is a “cumulative advantage” (“Cumulative advantage” occurs
when preferences are determined by the amplified choices of the first few consumers, i.e.
where there are strong network effects.)

20%: —$20 million; 10%: $0; and 10%: with a return that
needs to be set in order to attract people to join. The com-
bined losses would have to be offset by an expected profit
level of at least $44 million for the expected (average) profit
to become positive. Given the 10% probability for it to hap-
pen, the top prize would have to be at least $440. Even in that
scenario, the most likely outcome (the median case) would
be a loss of $50 million. In this high-risk scenario, the top
prize must be 20 times as high as in the “normal distribution”
case described before, to compensate for the risk. The more
frequent and the bigger flops are on the downside, the higher
the few blockbusters must soar on the upside.

This leads to a “winner-takes-all” system. One often
observe a “80-20” outcome in which 80% of all media prod-
ucts do not become profitable at all, while 90% of all profits
are generated by 10% of the products, and 50% of profits are
generated by 1-2% of the products.?

What are the business implications? Rewards must be set
very high to compensate for such losses. In consequence, risk
containment becomes a key management task.

2.3.9 Characteristic #9 of Media
and Information: Importance
of Intangible Assets

Many media and information activities are not based on
physical assets but on intangibles, in particular on intellectual
assets. There are multiple characteristics to this kind of capi-
tal. It is not inherently a scarce resource, it does not deplete
with use, it can be shared, and it is hard to prevent others
from using it. This is true for content as well as for technol-
ogy. Coupled with the low marginal cost of copying, this
invites an appropriation by others and makes it difficult for
the creator/producer/innovator to recoup their -effort.
Because this reduces the incentives to create and innovate,
governments have created special property rights, in particu-
lar patents and copyrights, and are engaged in the protection
of these rights. Similarly, the distributors of information cre-
ate protective technological fences around their intellectual
assets and engage in various pricing schemes.

2.3.10 Characteristic #10 of Media
and Information: The Presence
of Non-Maximizers of Profit

Many individuals in the media field derive utility from the
process of creating a product, not from profiting from its
sale. They like to perform, to see a play produced, to

26  Collis, D.J., P.W. Bane, and S. P. Bradley. “Winners and Losers--Industry Structure in the
Converging World of Telecommunications, Computing, and Entertainment” In Competing
in the Age of Digital Convergence, edited by D. B. Yoffie. Boston: Harvard Business School
Press, 1997.
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distribute poetry or a short story, to publish a scientific
paper, or to contribute code to a collective software devel-
opment. Producing the good is not a chore but a benefit.
When this occurs, it is hard to distinguish production from
consumption. In standard economic analysis, producers
follow the incentives of profits while consumers maximize
their utility. In media production, however, creators are
often incentivized to maximize recognition, not profit. This
means that they might give the product away, or that they
will aim to reach only a small segment of important arbiters
of quality, since such acceptance elevates their status. In
either case, profitability is secondary. Larger media firms
operate on more traditional incentives, but they are never-
theless affected, since they must compete against these
non-economic participants, or incorporate them into their
own production and distribution models.

2.3.11 Characteristic #11 of Media
and Information: Information
as a Public Good

Another economic property of information is that it is often
a public good, which means it is a product or service that is
consumed in common, examples being national defense, a
lighthouse, fireworks, a scientific discovery, or a TV broad-
cast.

The two classic economic characteristics of a public good
are: (1) it is difficult to control the access to the information
because it is non-physical (“non-excludability”) and (2) it is
easy to share the product (“joint consumption”). As described
by Paul Samuelson, Nobel Prizewinner in economics, a pub-
lic good is something that “all enjoy in common in the sense
that each individual’s consumption in such a good leads to no
subtractions from any other individual consumption of that
good”

The implication of information being a public good is
that it is difficult to charge for information, which leads to
underproduction or even non-production. This is known as
a market failure. To deal with that problem, there are arrange-
ments of property rights, and of frequently indirect transac-
tions (such as advertising) to create and ability to collect
income from information. Media products are often given
away rather then sold (e.g. in broadcasting, web portals,
email services, search engines), with their attention then sold
to advertisers.

The implications for the public good aspect of informa-
tion is that the media sector has been at the forefront of
creating legal arrangements of intellectual property rights,
in particular copyrights and patents. An intellectual asset
has several important characteristics. First, it is not inher-
ently a scarce resource but rather is abundant. One can
always create more. Second, an intellectual asset is not used
up when someone consumes it. Multiple people can use it
without it being depleted. This is known as non-rival
consumption.

2.3.12 Characteristic #12 of Media
and Information: High Government
Involvement

The underproduction of information owing to public
good characteristics is one reason for the frequent gov-
ernment involvement in the information sector.
Governments are involved in most aspects of the media
and communications sector. A private underinvestment
of certain categories of useful information leads to gov-
ernment taking a role in assuring its creation (intellectual
property rights) and in supporting a non-profit produc-
tion (e.g. basic research; funding of universities; funding
of the arts, etc.). But there are many other motivations for
government involvement. Information distribution is
considered essential, and hence the government aims to
make it widely available across geography and income
classes, and to protect it against dominance by a private
company. For instance, anti-trust and anti-monopoly
rules have been established to limit mergers and price fix-
ing. Regulatory policy also seeks to reduce distributor
power over content providers.

The high impact of media companies on politics and
culture is such that they are always controversial, highly
visible, regulated, and fought over. In consequence, there
exists strong participation and regulation of government
in broadcasting, cable, satellite, telecom, mobile, film, IT,
and more. Governments are involved in almost every
aspect of media: including the protection of children and
education, promotion of culture and national identity,
economic growth and innovation, establishment of infra-
structure, protection against market power and opinion
power, and the protection of intellectual property.
Considering the government’s strong regulatory presence
there is a need for media firms to be able to manage gov-
ernment relations.

2.3.13 Summary of Economic Properties

We have identified 12 factors of the media and informa-
tion industry which, in combination, make its manage-
ment different, in some ways, from management more
generally:
1. High fixed costs, low marginal costs
Network effects
Divergence in the cost trends in the value chain
Cumulative and accelerating returns
Excess supply
Price deflation
Convergence of technology
Non-normal distribution of risk
Non-maximizers of profit
Prevalence of intellectual assets
. Public good characteristics
. A strong governmental role

o N WD
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We can compress these factors into three broad categories:
very high advantages to size;
high uncertainty and market instability;
public good characteristics.

® -

These characteristics affect almost every media and informa- O o
tion activity.

2.4 Review Materials

Issues Covered
In this chapter we have covered the following issues:
== The factors that make the management of media and

information organizations is different.

== \What the technological and human drivers of the

Information Revolution are.

How fixed and marginal costs of media products and
services are distributed.

How the excess in media supply and attention as scarce
resource influence content style and marketing.

How network effects benefit the consumption and
production side.

== Why intangibles assets are protected and why they

are important.

How price deflation impacts the information sector.
How the convergence of technology and media chan-
nels creates synergy potential.

== Why many providers of media content do not follow the

2.4.1

traditional economic concept of profit maximization.

How the government is involved in the media and
information sector.
How information has been accumulating, and what

the implications are.

Questions for Discussion

How should we define the information sector?

With information becoming a central part of the
economy, should its production be left entirely to
market forces? What is the role for non-profit and
governmental sectors in the distribution of
information?

Extrapolating present trends for 20 years, what kind of
economies will advanced countries have? What kind
of industries and companies will succeed?

What were the success factors for business leaders in
the industrial revolution? For the information
revolution?
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Information technology progresses at the rate of
Moore’s Law, but business, personal, and societal
adjustments are much slower. What are the
implications?

How does managing in the economy of things differ
from managing in the economy of information?

For macro-economists. The following equation
expresses a relationship between progress in a
particular sector and the productivity growth of the
overall economy:

p =s(pL)+(l—s)(pR)

p = total productivity growth;

s = share of information sector in total expendi-
ture;

pL = rate of cost decrease in information sector;

PR = rate of cost decrease in rest of economy.

Two factors, the rate of cost decrease in the informa-
tion sector (pL) and the income elasticity of demand
for products of that sector, affect both real wealth and
the size of the share of the information sector (s). As
Moore’s Law predicts a steady decline in technological
costs and the income elasticity of demand for the
information sector is greater than 1, what does this
equation tell us about the economy as a whole?

How does the information revolution affect the
process of globalization?

How has the relationship between producers and
consumers of media changed in the past decade?

Why do media companies incur such high fixed costs
of production? Has this changed in recent years? Have
the marginal costs of distribution changed?

Given the vastly different models that have arisen in
media, is there a common thread that defines the

entire media industry? What is it?

What are the causes and effects of price deflation in
the media industry. How can media firms cope with it?

In what ways do the media industry’s economic
properties not apply to the airline or banking industry?

Quiz

(72 BB

To be profitable in the information business usually
requires imperfect markets.

A. False;

B. True.
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The economics of information production has a ten-

dency toward:

A. Diminishing returns for an initial period to be
followed by increasing returns;

B. Diminishing returns throughout;

Increasing returns throughout;

D. Increasing returns for an initial period to be fol-
lowed by diminishing returns.

N

The basic technology of the Industrial Revolution
can be seen as an extension of:

A. Information-processing capabilities;

B. Assembly lines;

C. The Renaissance;

D. Human physical strength.

In terms of basic technology, what is the main driver

of the Information Revolution?

A. Disaggregating systems by stringing segmented
devices;

B. Ability to manipulate sub-atomic particles;

C. Both of the above;

D. None of the above.

Perhaps the last major constraint on media con-
sumption is:

A. High price of media goods;

B. Ubiquity of media goods;

C. Bad programming;

D. Limited time for consumption.

Which is not a fundamental characteristic of knowl-
edge today?

A. Proliferation;

B. Innovation;

C. Specialization;

D. Scarcity.

Which is NOT an obstacle to the transition toward

new media?

A. Anti-peer-to peer (P2P) legislation;

B. Network effects;

C. Garnering the type of ad revenue that the cur-
rent mass media attracts;

D. All of them can be obstacles.

The shape of the new media establishment seems

to be:

A. A sphere, with equidistant unlimited nodes,
all with equal power: it signifies utter
decentralization;

B. A cube, with segments of equal reach: the sym-
metry signifies the balance between media pro-
ducer and media consumer;

C. A pyramid, with a few mass producers at the top
and numerous media venues supporting it at
the bottom;

(7 X2
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D. Asimple arrow, projected toward an unknown
and unpredictable future.

All these characteristics make media management

different except:

A. Difficult to predict consumer preferences;

B. High fixed costs and low marginal costs;

C. Price deflation and public good characteristics
of products;

D. Mostly scientific management methods.

Network effects lead to:

A. An elastic demand curve;
B. Decentralization;

C. Barriers to entry;

D. Falling prices.

What makes the media industry so risky?

A. 10% of products make most of the profit;
B. Price deflation;

C. Market instability;

D. All of the above.

What are the segments of the media industry?
A. Media devices;

B. Distribution platforms;

C. Content production;

D. All of the above.

What makes the information economy

Schumpeterian?

A. Rapid technological change and creative
destruction;

B. Increasing returns to scale;

Decentralized economic actors;

D. Ease of communication and symmetrical infor-
mation exchange.

N

What causes market failures in the information sector?
A. High fixed costs and low marginal costs in a com-
petitive environment causes firms to price at a

loss;

B. Asymmetric information leads to adverse
selection, so that only the consumers with the
least to pay will read newspapers;

C. Government intervention has disrupted the
market mechanism and is creating significant
dead weight loss;

D. Positive externalities are not recognized by
consumers of information products.

Which of the following is not a characteristic of an
intellectual asset?

A. Does not deplete with use;

B. Easy to price differentially;

C. Notinherently a scarce resource;

D. Can be shared.
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fixed cost, low marginal cost characteristics for a

media firm?

A. Large“consumer surplus”;

B. Incentives to piracy;

C. Noincentive to price discriminate among
customers;

D. Competitive prices are often unprofitable;

E. First-mover advantage.

Why do governments often take a role in support-

ing the creation of information?

A. Solely to have a stronger influence on the infor-
mation;

B. Information, as a public good, implies underin-
vestments by private parties;

C. Information wants to be free;

D. Information, as a public good, implies over-
investments by private parties.

Information assets often have a shorter economic

life than tangible ones. Why?

A. High employee turnovers;

B. Asasociety, we are getting smarter;

C. Exponential growth of information shortens
usefulness period;

D. Can be shared easily.

© 1.

© 0.
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What should be a main strategy for media manag-

ers in terms of pricing?

A. Typically keep price competition in favor of
competition on features and quality;

B. Typically avoid price competition in favor of
competition on features and quality;

C. Cost-based pricing;

D. Marginal-cost pricing.

Managerial implications of price deflation in the over-
all information sector include which of the following:
Strong process and product innovation
Outsourcing of production

Short-term sales contracts

1and 2;

1,2,and 3;

1and 3;

2and 3.

ON®>»wnhN ==

As the media sector is highly regulated by the govern-

ment, what are the implications for media managers?

A. Manage government relations as a business

function;

Industry is more volatile;

C. Changing of pricing in mass media requires
governmental approval;

D. Greater flexibility in decision making.

®
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3.1 - Media Production

3.1 Media Production

3.1.1 Introduction

The media sector has three legs: content, distribution, and
devices. In this chapter, we will address content and its pro-
duction, and specifically the following questions:
What are the ingredients of successful content production?
How is content production being organized on an indus-
trial scale?
What management tools can be applied to media pro-
duction?

When it comes to media content—movies, TV shows, music,
books, newspapers—it seems that everybody is an expert. It
has surrounded us since birth individually, and infused our
culture collectively. Media content is not merely art and enter-
tainment; it is also a worldwide role model, a trendsetter and
moodsetter. Media content exerts influence on our values, our
attitudes, our politics, and our lifestyles. It is the subject of
intense public fascination and scrutiny. It is also an industry,
and for the USA it is among the largest export businesses.

Creativity is thought of as an individual activity, but it has
become an organized business and social activity. Film, theater,
opera, and software development are all the result of highly
organized collaboration and teamwork. Creative content is
being created on an industrial scale—the “Dream Factory’” It is
a complex process. The writer F. Scott Fitzgerald, himself with
some Hollywood experience, wrote in his final novel, The Last
Tycoon, about the film business: “not a half dozen men have
been able to keep the whole equation of pictures in their heads”

Since Fitzgerald wrote this about the film industry, the
quantity of content produced has grown exponentially. Take,
as an example, the total video program hours per week pro-
vided to New York City television viewers: in 1969, it was
1016 hours, increasing tenfold to 9600 hours by 1997, and
to 200,000 by 2016, including repeat showings but excluding
the millions of hours of internet-based video. Such vast con-
tent provision requires a vast production system.

3.1.2 Content Production

Production management aims at a smooth and continuous
flow of production. It must allocate resources to different
activities. It aims to increase productivity, and it must have
a system in place to measure and evaluate performance.
Production activities in companies are often headed by the
Chief Operations Officer. The responsibilities of produc-
tion management include: purchasing, inventories, and
supply chain; process engineering; production scheduling
and capacity planning; sub-contracting; locational choices.
A sub-set is project management, which tends to be more
limited in scope and time. Production management aims at a
smooth and continuous flow of production. It must allocate
resources to different activities. It aims to increase productiv-
ity, and it must have a system in place to measure and evalu-
ate performance.
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Production is part of a value chain that runs from strat-
egy to product design to process design to production and
marketing. In real life, the process is not one-directional and
linear. Production follows strategy, but strategy, in turn, is
based on the firm’s ability to produce effectively. And this,
in turn, is affected by internal resources such as money and
people, by legal and regulatory constraints, and by market
conditions. Some of these issues are discussed in other chap-
ters of this book.

3.1.2.1 Special Characteristics in Content
Production

The basic stages of content production are similar to those
of production more generally. Typically, production requires
the following steps:

Market analysis;

Concept creation;

Selection;

Funding;

Product design;

Development;

Production planning;

Procurement and deployment of inputs;

Production and assembly;

Post-production improvements and quality control;

Preparation for distribution.

Each of these steps also exists for content production. Con-
tent industries are uncomfortable in being put into the same
basket as more mundane industries, as they believe that they
are different. And while just about every industry believes
that, there are indeed several differences, as we discussed in
» Chap. 2 The Information Environment These include:
An unusually high level of uncertainty about the com-
mercial success of content products.
Extremely high fixed production costs and low repro-
duction costs. They require significant upfront capital
to make the initial product. This means unusually high
economies of scale, which are further increased by net-
work effects: the users of a product partially increase the
value of that product to other users.
There often exist content producers who do not aim to
maximize profit, which affects the nature of competition.
Media content often has public good characteristics: its
value goes beyond the immediate benefits to the produc-
ers, and it is often impractical to exclude non-payers
from enjoying the content.

We will discuss, in particular, the film industry because
it has always been the most commercialized of content
media, with dynamics that have often foretold those of
other media. In order to understand the success factors for
content production, we will explore the following ques-
tion: why has one particular content production center—
Hollywood—been so successful, for so long, in so many
countries, and potentially now online? And this despite
the fact that Hollywood is a high-cost producer, that it has
usually lacked a long-term strategic vision (for example,
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it initially totally missed the significance of broadcast TV,
cable TV, home video, and the internet), and despite the
fact that many major international markets have been only
partly open, with many of them imposing import quotas
for almost a century.!

None of this seems to have made a difference. Hollywood
productions have remained predominant around the world
throughout that time, despite countless efforts to support
national production and to restrict Hollywood. In 1920, the
Hollywood studios accounted for over 70% of the world’s

3.1.2.2 Case Discussion

movie revenues. In 2016, they still maintain about the same
market share, 67.7%.2 During this time, pretty much the
same six firms (Universal, Paramount, Disney, Warner Bros.,
Columbia, 20th Century Fox) dominated and produced the
majority of films. (MGM and RKO dropped out, while Disney
joined.) Not even Houston’s oil companies, New York’s Wall
Street and Londonss city financial clusters, or Detroit’s auto-
motive industry maintained such a long-term global domi-
nance. What does this tell us about the elements for success
in content production?

Canal Plus and the Hollywood Advantage

France is the birthplace of film. It is also

a significant market for the medium: 209
million tickets were sold in 2016; 34.5%
of admissions were for French films, while
53.6% were for American films, a higher
number than in 2011 when it was 48%.3
In total, 211 French films were released in
2016,* which made France the largest film
producer in Europe.

3.2 Content Industries

3.2.1 Early Content

The production of what we now call “media content” goes
back to the dawn of humanity, when individuals and groups
performed for their community or overlords. Over time, this
became organized and institutionalized—theater in ancient
Greece, gladiatorial spectacles in Imperial Rome, playhouses
in Elizabethan London, opera stages in Italy. Some perform-
ers were individual content providers, such as bards, trouba-
dours, and minstrels. They provided entertainment and news.
Others were teams organized as content companies that pro-
duced and performed spectacles, plays, and music events.

In nineteenth-century America and Europe, popular
entertainment was provided by theater, opera, circus, and
various kinds of burlesque shows. But the economics were
unfavorable: they were relatively expensive to produce, and
the limited potential for automation and mass-production
meant it was difficult to expand performances to larger
audiences. This “craft”-style content production and dis-
tribution were ready to be replaced by a mass-production
model in the same way that print technology industrialized
the book medium after the sixteenth century. For music,

1 Forexample, import quotas and restrictions were set in Germany and France in 1921.

2 Tartaglione, Nancy.“2016 Intl Box Office Sees Projected 3.7% Drop Amid Currency Shifts &
China Dips - Studio Chart”” Deadline Hollywood. Last updated January 5, 2017.
» http://deadline.com/2017/01/highest-grossing-movie-studios-of-2016-international-

box-office-1201878861/.

Canal Plus is the major French film
company, a subsidiary of the multimedia
firm Vivendi. It has its own production arm
(StudioCanal) and distribution channels in
France, Europe, and Africa. It has a stake in
two-thirds of French film production, and
is the prime provider of original cable TV
content in France. Canal Plus is Europe’s larg-
est film distributor (over pay-TV) and film

producer, and it wants to export worldwide,
including to the USA.

There are some questions about how
this might be done. How can Canal Plus
become a global content producer? What
kind of content should it produce, and
how? These questions will be the subject
of the case discussion.

this technology emerged after 1877 with the Edison pho-
nograph. And for moving visual imagery, film technology
made a big splash after 1895.

3.2.2 Types of Production

Production is generally done in either of two basic ways—as a
“job shop” or as a “flow shop.” A job shop means a specialized
craft production. It creates special and highly varied products
and uses general tools. In the media field, examples for job
shop productions are plays, music events, and books. Job shop
productions typically require a relatively limited upfront capital
investment to cover the relatively small upfront overhead, but
they have relatively high variable costs of production for the
individual item.

In contrast, a “flow shop” is a process of mass-production
that requires specialized resources. Flow jobs tend to be
industrial productions, on a larger scale and repetitive. They
are characterized by high fixed costs but low marginal costs.
They are less flexible than job shop productions and require
larger capital investment. Examples of flow shop produc-
tions are newspapers and magazines in content creation and
telecommunications services in distribution. An intermedi-
ate category is a “batch flow” of production, which creates a
small set of similar products. A TV series is an example.

3 Centre National du Cinema et De L'lmage Animee. “Theater Admissions—Estimates for
February 2017 Last modified March 3,2017. » http://www.cnc.fr/web/en/theater-
admissions.

4 The Numbers.“Movies Produced by France and Released in 2016 Last accessed April 11,
2017.» http://www.the-numbers.com/France/movies/year/2016.
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@ Figure 3.1 illustrates the cost characteristics of craft
versus industrial production. Craft production requires a
relatively low initial fixed costs and its average costs (the
vertical axis) are therefore moderate during the earlier
stages of production (the horizontal axis). At a quantity of
production Bv average cost is intermediate. But increases
in craft production add substantial incremental costs, which
means that average costs do not drop much (and may even-
tually even increase). Industrial production, in contrast,
starts with a much higher average cost owing to the high
initial fixed cost. At low levels of production its average cost
is higher than craft production; but since it enjoys lower
marginal costs, average cost is eventually lower than for craft
production (B,).

A company must decide whether it wants to be in the
mass production (high total cost, low-price) business or in
the custom (low total cost, high-price) business. There might
be a period where a firm will be in an intermediate range
where cost is high but price is being pushed down by compet-
itive forces. In that situation, a firm must decide whether to
limit production, raise quality, and raise price to make people
choose its product as superior, or alternatively whether it
will set itself up for greater production runs and lower the
price. In the former case, it must prioritize the product and
its design. In the latter case, it must invest in the production
process, and may have to suffer initial losses until its scale is
large enough to support the low price.

In media and technology, there are typically two stages of
production. The first is the production of “first copy” which
has job shop/craft characteristics; the second is the making of
reproductions and their distribution, which have flow shop/
industrial characteristics.

Another dimension is whether production is proactive
to demand or following it. Production is organized either as
a supply “push” model, the amount produced being based
on managerial estimates of demand, or as a demand “pull”
model, based on actual orders.
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D Table 3.1 Cost characteristics of theater and film
Content production Distribution cost/
cost/second capita/second

Theater $25 0.56¢

Film $10,000 0.005¢

3.2.3 Cost Characteristics: Film Versus
Theater

The basic economic advantage of film over theater is that
its distribution cost per viewer is only 1% or less of the cost
to distribute a similar item of content via live theater. The
figures in the @ Table 3.1 (right column) show that it costs
a commercial big city theater in the US about 0.56 cents to
distribute a second of content per person, based on the re-
creation cost for every performance, plus the hall and its
associated costs, all divided by the audience size and the
length of the performance. In contrast, the marginal cost of
film distribution (through movie theaters) is one hundred
times smaller (0.005 cents/person), including the need for
copies of the film, actual physical distribution, and the cost
of the movie theater, divided by the audience.

This low cost facilitates distribution to audiences of many
millions. But to make millions of people want to see one film
rather than a rival one, one needs to create a highly attractive
product. This requires a much higher upfront cost of produc-
ing the film than is spent on a theatrical show.® That cost can
then be spread over the larger audience. Thus, content produc-
tion costs of Hollywood films (the fixed costs) have risen over
time to a remarkable figure of approximately $10,000/second,
500 times higher than for a typical commercial theater pro-
duction. The moviegoer pays, in the USA, about one-eighth of
a cent per second, of which the film theater gets to keep about
half. Therefore, the producer/distributer collects one-sixteenth
of a cent per viewer per second. To cover its production and
distribution expenses then requires about 16 million viewers.®

Film therefore shifts costs away from variable costs of dis-
tribution to fixed costs of content production. The cheaper
the distribution, the more elaborate the content production
can become since it is spread across more users. And it is one
of the economic characteristics of an industry with high fixed
costs and low marginal costs that it has high economies of
scale—large providers have cost advantages over small ones
(as long as they produce reasonably efficiently). The other
aspect of the same fundamental economics is that there is
a much higher downside of financial losses if the audience
does not materialize.

5  For theater, these upfront production costs include expenses up to the opening show,
after which the costs are those of reproduction.

6  This does not yet cover the marketing expenses, part of the overhead, and profit on the
expense side. It also does not include non-theatrical revenue streams on the income side.
In 2015, 29 films sold more than 12 million tickets in the USA. International film revenues
account for 70% of Hollywood theatrical revenues. This would mean that US audiences
need to cover, on average, only 3.6 million tickets. In 2015, 86 films met that number.
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3.2.4 Breakeven Point

A “breakeven point” of a production occurs when total costs
of the production equal total revenue. The equation below
shows how to determine this breakeven quantity. If a firm
can sell a product at a quantity that is higher than the break-
even point, it will make a profit; below this point, it will face
a loss. The breakeven point is found where total cost equals
total revenue.

TC = Total Cost; TR = Total Revenue; FC = Fixed Cost;
VC = Variable Cost; Q = Quantity of Production; P = Price

TC=FC+VC-Q
TR=P Q

After substitutions, we find that the breakeven point, where
FC

total revenue is equal to the cost, isat Q = .
P-VC

Example: Theater

A live theater has an average net ticket cost of $40, fixed cost
of $300,000 ($130,000 for content, $170,000 for marketing
and overhead). It performs five shows per week, each time
for 400 audience members. The cost of serving each audi-
ence member is $30. The breakeven will be at an audience of
30,000. We arrive at this number using the breakeven equa-
tion:

0= FC = Breakeven Point
P-VC

0= 300,000 30,000
40-30

This number is reached after 15 weeks. (30,000/(400 x 5)).

Compare this with the breakeven point for film. We
assume that the ticket price is $10. The producer/distributor
gets to keep 50% share of box office receipts, and marginal
revenue (P) for the producer is hence $5. Fixed costs are
$77 million (content $54 million, marketing and overhead
$23 million) and there is a variable cost of $.27 per ticket. The
film is screened in 1000 theaters with 20 weekly showings
and an average audience of 200 audiences per screening. The
breakeven point can be calculated as:

~ 77,000,000

=16,279,061
5-0.27

It would take over 16 million paying viewers to put the film
into the black. (For comparison, the numbers of box office
tickets sold in the USA (not including other countries and
other forms of distribution) (admissions) for a Harry Potter
film was 50-60 million, for Madagascar 3 25.1 million, and
for Spiderman 30.4 million. Earlier all-time hits were Gone
with the Wind (1939; 225.7 million tickets), Star Wars 1V (1997;
194.4 million), ET (1982; 161 million), The Sound of Music.
(1965; 156.4 million), and Titanic (1997; 128.4 million world-
wide).

In our example, the weekly audience for the film would be
4 million (1000 x 20 x 200), and the weekly revenue is $20
million. Breakeven at 16.3 million tickets is reached in week
five. The film, despite its high total production cost ($54 mil-
lion) and high marketing cost ($23 million) (vs. 130,000 and
$170,000 for theater), has a lower average cost per audience
after 1.5 million viewers, because it can be spread across a
wider audience. If it keeps running well after week four, it will
make a lot of money. But if its audience drops after week one,
it may lose many millions. For theater, in contrast, both the
upside and the downside are much lower.

The same cost dynamics apply to a comparison of printed
books with hand-written manuscripts. A printing press
reduces incremental cost, but increases upfront investment
in fixed costs. It is also the case for recorded music versus
live music, or for oft-the-shelf packaged software versus cus-
tomized programs. It is the economics of industrial mass-
production versus artisan production.

But it is also a double-edged sword. Production with a
higher fixed cost and lower marginal cost is more profitable
when the number of tickets or copies sold is large. Conversely,
it can also lead to a much higher loss when the number of tick-
ets sold is low. It is the higher risk strategy. To deal with this
downside, risk reduction therefore becomes a central manage-
ment task in the content production of mass-market media.

A second management consequence is that a high fixed
cost, low marginal cost industry with its high economies of
scale means a more concentrated industry structure, com-
posed of a few large firms. This will now be discussed with
the film industry as the main case.

3.2.5 History of the Film Production Industry

In the eighteenth century, the recognition of a “persistence
of vision” (i.e. the blurring of images into each other when
they pass the eye rapidly) led to novelty items such as the
Zoetrope, which created simple moving images by a spinning
wheel with pictures drawn on it.

In the 1820s and 1830s, Nicéphore Niépce and Louis
Daguerre in France and William Henry Fox Talbot in England
invented the process of photography, using glass plates. In
the 1880s, George Eastman of the USA created celluloid
film that could be rolled up, and he introduced cheap Kodak
cameras. In 1891, Thomas Edisons laboratory invented
the Kinetoscope, where the viewer stared into a box to see
moving images, photographed by a Kinetograph, a camera
system. This was augmented by the Kinetophone, a sound
system based on Edison’s cylinder phonograph. Edison’s first
film, The Squeeze, was copyrighted in 1893.

However, Edisons peep-style display could be viewed
only individually or by small groups using a bank of con-
soles. In contrast, the brothers Louis and Auguste Lumiére of
Lyon, France, projected their moving images onto a screen,
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O Table 3.2 The top Hollywood film studios, 1995-2016

Movies Average gross/

1995-2010 movie (million)
1. Disney 423 57
2. Warner Bros. (Time Warner) 467 51
3. Columbia/Sony 455 45
4. Paramount (Viacom) 315 62
5.20th Century Fox (News 332 57

Corp./21st Century Fox)

6. Universal (GE/Comcast) 311 56
7.New Line 203 41
8. Dreamworks SKG 77 74
9. Miramax (al Jazeera) 374 14
10. MGM 229 21
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Market share Global market Global market

1995-2010 (%) share 2013 share 20162
14.3 15.7% 17.2%
14.2 17.1% 11.3%
123 10.5% 4.7%
11.6 8.9% 3.2%
11.2 9.7% 10.9%
10.3 13.1% 7.1%

5.0 Warner Bros.

3.4 1.8% Universal
3.2 <1%

2.9b Sony

Table compiled using Noam, Eli Who Owns the World’s Media? Oxford 2015 and Tartaglione, Nancy. “2016 Intl Box Office Sees Projected
3.7% Drop Amid Currency Shifts & China Dips - Studio Chart” Deadline Hollywood. Last updated January 5, 2017
aTartaglione, Nancy.“2016 Intl Box Office Sees Projected 3.7% Drop Amid Currency Shifts & China Dips - Studio Chart.” Deadline Hollywood.

Last updated January 5, 2017

bThe Numbers. “Top-Grossing Distributors 1995 to 2010/ Last accessed November 3, 2010. » http://www.the-numbers.com/market/

Distributors/

facilitating mass-audiences. Their first film clip was LArrivée
dun train a la Ciotat (1895). Its first showing was in Paris in
1895 and can be counted as the beginning of the film medium
as popular entertainment.

Almost immediately, new types of content began to
emerge, and film moved beyond novelty to a medium of con-
siderable creativity. Already in 1902, A Trip to the Moon, a
science fiction film, was produced in France with new spe-
cial effects, with Georges Méliés the director. Physical com-
edy emerged, and the antics of comedians such as Charlie
Chaplin were distributed worldwide. The first Western film,
The Great Train Robbery, was created as well as the first sexu-
ally suggestive film, The Gay Shoe Clerk. These and other
productions could venture into content that theater could
not accomplish technically or financially—special effects and
genuine outdoor scenes.

The fundamental economics of the film medium led also
to imitation, piracy, and to attempts to monopolize markets.
The so-called “Edison Cartel” pooled in 1908 the patents of the
industry leaders Edison, Pathé, Vitagraph, Eastman Kodak,
and Biograph, as well as the financial resources of ].P. Morgan
in a bid to control the industry. The cartel possessed patents,
theaters, money, lawyers, and connections. Yet it was unable
to suppress independent film entrepreneurs. These emerged
from the popular entertainment industry (such as “vaude-
ville”) that catered to working-class audiences, or from retail
and merchandizing trades. These included such legendary

figures as Mack Sennett, Harry Cohn, Adolph Zukor, Marcus
Loew, William Fox, Carl Laemmle, Jesse Laski, the Warner
brothers, Louis B. Mayer, and Sam Goldwyn, and later, in the
1930s, Walt Disney. These pioneers established the film com-
panies which continue to exist into the twenty-first century.
They soon moved from New York to Southern California,
partly for its weather, which made outdoor shooting simpler.
Other factors were the lower costs of non-union labor and
the greater distance from J.P. Morgan’s and Thomas Edison’s
New York lawyers and friendly judges who were enforcing
intellectual property rights.

As the industry grew, the studios organized factory-like
production facilities and employed actors, directors, craftsmen,
crews, and equipment that could be used for many projects.
They moved into a flow-type production, creating hundreds of
films each year. The MGM studio in Culver City could shoot
six different films at the same time. Feature films could be shot
in less than a week.” The legendary Cecil B. DeMille at times
directed and produced two films simultaneously.

Today, the six major Hollywood film studios that domi-
nate the film business are fairly similar in size, with market
shares of about 10-15%, depending on the success of a par-
ticular season (B8 Table 3.2).

7  Epstein, Edward Jay. The Big Picture, The New Logic of Money and Power in Hollywood.
New York: E.J.E. Publication, Ltd., 2005. This highly informative book is a frequent source of
factual information for this book.
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3.2.6 Production in Other Media Industries

Before we continue discussing production in the film indus-
try, let us look briefly at the background of other content
production industries.

3.2.6.1 Books

After the emergence of print technology in the fifteenth
century, early printers at first also functioned as publish-
ers by selecting and commissioning content. Printing cen-
ters emerged, such as Venice and Amsterdam. In the early
eighteenth century, publishing separated from printing and
became professionalized. Publishers such as Weidmann
(Leipzig) and Longmans (London) have continued into the
twenty-first century. In the USA, the book industry structure,
after a period of fragmentation and easy entry, stabilized in
the 1920s and centered on a handful of major publishing
companies surrounded by thousands of small firms. The
large publishers were McGraw-Hill, Random House, Simon
& Schuster, Little Brown, HarperCollins, and Macmillan, and
were mostly located in New York.

The book industry has fairly high marginal costs and
moderate fixed costs; its economies of scale are therefore
moderate. This has contributed to an industry with numer-
ous (about 3000) small publishers and to a huge number of
individual products, most of them with a small production
run. Combined with the rising supply of authors, the number
of titles published has grown greatly.

The market share of the largest publishers in the USA, in
the period 2009-2016, is shown in B Table 3.3:

Worldwide, the largest owners of publishers are shown in
O Table 3.4:

B Table 3.3 US market share of book publishers, 2009-2016

Company Market share (%)

Penguin Random House (Bertelsmann, Mohn 17.6
family, Germany) & Pearson (UK) (Penguin,

Random House, Bantam, Dell, Doubleday,

Viking, Addison Wesley)

McGraw-Hill 8.2
News Corp (Rupert Murdoch) (HarperCollins, 7.3
Scott & Foresmann)

Viacom (Redstone; Simon & Schuster) 5.2
Reed Elsevier (Netherlands) 5.0
Hachette (Lagardere family, France) (Grolier, 2.9
Time Warner, Little Brown)

Holtzbrinck (Holtzbrinck family, Germany) 3.0
(Macmillan, St. Martin’s)

Scholastic 5.4
Others 57.3

In italics: publisher is part of a major diversified media firm

O Table 3.4 Largest worldwide publishers, 2009-2016

Company Market share (%)
Bantam Random House (Bertelsmann- 9.8
Pearson) (Mohn family, Germany; Pearson,

UK) Penguin, Random House, Bantam, Dell,
Doubleday, Viking, Addison Wesley)

Hachette (Lagardere family; Hachette; France) 7.3
NewsCorp (HarperCollins, Scott & Fores- 3.4
mann, US)

McGraw-Hill (US) 2.9
Fininvest (Silvo Berlusconi; Mondadori; Italy) 2.0
Planeta (Spain) 1.8
RCS (Italy) 1.7
Jiangsu Phoenix (China) 1.3
China South Media/Hunan Publishing (China) 0.8
Beijing Publishing (China) 0.8
Bonnier (Sweden) 0.7
Eksmo-AST (Russia) 0.4

In italics: publisher is part of a major diversified media firm

In Europe, the major book publishers have high market
shares in trade (general audience) and paperback books.
In France, Hachette/Lagardere, 29.4%; in Italy, Mondadori
30% and Fininvest 28.8%; in the UK as well as in Australia;
Bertelsmann-Pearson 24%, in Russia Eksmo-AST 57.7%; and
in Sweden Bonnier, 22.6%.

The annual number of new book titles for the USA was
338,990 in 2015.8 In Germany, about 89,510 book titles were
published in 2015.° The Harry Potter book series sold 500
million copies by 2016.1% 11

Publishers need to make numerous managerial decisions
beyond the editorial ones and are the central node in book
production. They select authors and manuscripts; improve the
product; oversee printing and manufacturing in house or out-
sourced and determine the quantity. They market the book,
set prices, secure copyrights and license subsidiary rights.

8 International Publishers Association.“Number of new titles published in selected coun-
tries worldwide in 2015 (in 1,000s).” Statista. Last accessed June 14, 2018. » https://
www.statista.com/statistics/248335/number-of-new-titles-and-re-editions-in-selected-
countries-worldwide/.

9 International Publishers Association.“Number of new titles published in selected coun-
tries worldwide in 2015 (in 1,000s)." Statista. Last accessed June 14, 2018. » https://
www.statista.com/statistics/248335/number-of-new-titles-and-re-editions-in-selected-
countries-worldwide/.

10 Time Staff.“Because it’s his Birthday: Harry Potter by the Numbers” Time. Last Updated
July 31,2013. » http://entertainment.time.com/2013/07/31/because-its-his-birthday-
harry-potter-by-the-numbers/.

11 Hypable Media. “Harry Potter-History of the Books." Last accessed April 12,2017. » http://
www.hypable.com/harry-potter/book-history/.
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They manage the distribution channels, collect sales proceeds,
and distribute it to claimants such as authors.!?
A book’s sales revenue goes to these categories of recipi-
ents, approximately:
Retailer (bookstore)!: 40%
Wholesaler: 12.5%
Producer publisher: 35%
Printing, storage, shipping: 12.5%
Design, typesetting, editing: 3%
Marketing: 3.9%
Admin./overheads: 7.8%
Profit: 7.8%
Creators/authors: 12.5%

Assuming that the publisher’s overhead is evenly attributable
to both production and distribution functions, this means
that production activities (authoring, editing, designing,
typesetting, and printing) receive 32.9% of a book’s revenue;
60.3% goes to marketing and the chain of distribution; 7.8%
is the publisher’s profit.

3.2.6.2 Newspapers

In richer countries newspaper penetration used to be very
high but it has been steadily declining. In the USA, 78% of
the adult population read a daily paper in 1970. That number
dropped to 51.6% by 2005, 33.7% by 2014,* %16 and 28% in
2016.'7 Some countries have a newspaper system based on
large, nationwide newspapers. Examples are Japan and the
UK. Other countries have a system of local/regional papers,
for example, the USA and Germany. The newspapers distrib-
uted in the USA nationally are the Wall Street Journal, USA
Today, and the New York Times. Aside from such presence,
in most US cities newspapers operate in a near-monopolistic
local market structure. In 2014, only 20 American cities were
served by two or more separately owned competing local dai-
lies. The city population generally needed to assure a single
local paper in the year 2000 was above 100,000, whereas in
1980 it had been only half that. To sustain more than one daily
local newspaper required on average a population of more
than one million, whereas it was half a million in 1980.18

12 Bailey, Herbert S. The Art and Science of Book Publishing. Athens, OH: Ohio University Press,
1990.

13 Rich, Motoko.“Math of Publishing Medts the E-Book.” New York Times. February 28, 2010. Last
accessed July 17,2017.

> http://www.nytimes.com/2010/03/01/business/media/01ebooks.htmI?partner=rss&emc=rss.

14 Newspaper Association of America. “Newspaper Readership & Audience by Age and Gen-
der” NAA.org. Last updated March 18, 2013. » http://www.naa.org/Trends-and-Numbers/
Readership/Age-and-Gender.aspx.

15 Newspaper Association of America. “Daily Readership Trend - Total Adults (1988-2005)"
Newspaper Association of America. (1988-2005). Last updated October 2005. » http://
www.naa.org/marketscope/pdfs/Daily_National_Top50_1998-2005.pdf.

16 Pew Research Journalism Project.“Newspaper Readership by Age.” Pew Research Center.
Last updated July 2014. » http://www.journalism.org/media-indicators/newspaper-
readership-by-age/.

17 Edmonds, Rick.“Newspaper declines accelerate, latest Pew Research finds, other sectors
healthier!” Poynter. Last updated June 15, 2016. » http://www.poynter.org/2016/newspa-
per-declines-accelerate-latest-pew-research-finds-other-sectors-healthier/416657/.

18 Noam, Eli. Media Ownership and Concentration in America. (New York: Oxford University
Press, 2009), 142.
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In many countries, the market share of the top news-
paper publishing company is quite high: in Mexico (OEM,
49.4%); Turkey (Dogan, 63%); Australia (News Corp., 58%);
Chile (Mercurio, 55%); Ireland (INM, 52%); South Africa
(Naspers, 36%); Argentina (Clarin, 45%); France (Amaury,
30%); and the UK (News Corp., 35%)."° In the USA, the larg-
est newspaper company is Gannett, with a market share of
12% in 2016.

Given the historically central role of newspapers in politi-
cal and commercial communications, there has been a great
deal of concern about the decline of the newspaper industry.
The continued trend toward local market monopoly, the merg-
ers of newspaper groups, the shrinking circulations, and the
emergence of the internet as an effective and delivery platform
of free news and targeted advertising have raised worldwide
alarms about the future viability of newspapers. Newspaper
firms have responded by further consolidation, using technol-
ogy to streamline production and distribution processes, and
cutting editorial costs (and often quality). But in particular,
newspapers “repurposed” their content in new electronic ways
to compete for consumer attention and advertiser support.

Magazines do not include up-to-the minute news and are
capable of relying on more leisurely delivery systems than
newspapers.? Magazines rapidly adapt to changing interests
and activities in society; as a result, the industry has faced a
less steep decline than daily newspapers. The major magazine
groups tend to publish dozens of different titles, with econo-
mies realized in the physical production and distribution
more than in content production. In the USA these groups are
Advance Publications, Meredith, and Hearst, each with about
7-9%. Internationally, the largest groups are, aside from the
Government of China and the three US groups mentioned, the
commercial publishers Abril and Globo (both Brazil), Bauer,
Axel Springer, Burda, and Bertelsmann (Germany), Lagardere
(France), Sanoma (Finland), and Bonnier (Sweden).

For newspapers, the share of the different stages of the
value chain in overall revenues is provided below. The share
of the publisher is by far the largest, because they get most
of the substantial advertising revenues, in contrast to the
news-stand revenues which they must share with retailers
and wholesalers.

= Revenue Shares of Print Newspapers

Retailer (vendors): 13%

Wholesaler: 9.5%

Producer/publisher: 62%
Materials: 15%
Production: 19.1%
Admin./overhead: 6.5%
Advertising and marketing: 10.7%
Profit: 10.7%

Creators/editorial: 15.5%

19 Noam, Eli. Who Owns the World’s Media? New York: Oxford University Press, 2016.
20 Compaine, Benjamin M. and Douglas Gomery. Who Owns The Media? 3rd edition (Mah-
wah: Lawrence Erlbaum Associates, Inc., 2000), 147-193.
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B Table 3.5 Global market shares of major music groups (2015)

Music group Market share
Universal (Vivendi) 335
Sony 22,6
WMG (Time Warner) 171

Music & Copyright. “WMG makes biggest recorded music market
share gains of 2015; indies cement publishing lead,” April 28,
2016. Last accessed April 11, 2017. » https://
musicandcopyright.wordpress.com/tag/market-share/

3.2.6.3 Music

The recorded music industry is internationally concentrated
and integrated with other media. The three major music groups
own large numbers of specialized and national labels world-
wide, each with its own character and specialties (B Table 3.5).
The music industry has low economies of scale and entry
barriers on the content production end, but high economies
of scale on the distribution end, where only a few companies
manage to exist. The retail revenues of a typical compact disc
(CD) go to the following categories of recipients:
Retailer: 20%*!
Distribution (wholesale): 17%
Physical distribution: 10%
Admin. copyrights: 7%
Label (production): 46%
Manufacturing: 10%
Production (recording): 5%
Marketing: 15%
Overhead: 10%
Profit: 6%
Creators/artists (incl. composer): 17%
Performer and composer: 11%
Composer and songwriter: 6%

For a traditional music CD, the producing activities (artist,
songwriter, composer, copyright, producer, recording, man-
ufacturing, and allocated overhead and profit) account for
about 53% of overall revenue. Overall Distribution accounts
for 37%. For online music, production gets about 38% of rev-
enues (not including advertising intermediaries). Much of
the revenue goes into the distribution chain (retailer, whole-
sale distributor, marketing) and to the copyright publisher.??

21 Sources: Donovan, Natalie.”If CDs cost £8 where does the money go?” BBC News. August
26,2013. Last accessed July 17,2017. » http://www.bbc.com/news/magazine-23840744;
Wizbang.“Does a CD have to cost $15.99?" October 14, 2004. Last accessed July 17,
2017.» http://wizbangblog.com/content/2004/10/14/does-a-cd-have.php; Knopper,
Steve.“The New Economics of the Music Industry.” Rolling Stone. October 25, 2011. Last
accessed July 17,2017. » http://www.rollingstone.com/music/news/the-new-econom-
ics-of-the-music-industry-20111025.

22 For online music, the retailer such as Apple iStore takes about 30%, the distributor (for
encoding, submission, etc.) 8%, the producer/ label 28%. (The latter includes marketing
11%, production 10%, admin./overhead 5%, and profit 2%); advertising intermediaries
16%; the artist 10%; songwriter and composer 6%).

The business model for the music industry has been
changing drastically. While the economies of scale of music
production have declined, those of distribution have risen.
The technology of the internet, file compression, and data
storage has shifted music from a physical product, such as
vinyl records or CDs, to electronically stored and distributed
files and formats. Apple’s iTunes store, in particular, has revo-
lutionized the music business by abandoning the physical
CD in favor of downloads.?

CD album sales in the USA dropped by 15% in 2007,
14% in 2008, 13% in 2009, 13% again in 2010 (314.9 mil-
lion units), 20% in 2012,%* and 13.6% in 2016.2° Online and
mobile downloads rose for a while strongly, to 660.8 million
units in 2011, but then dropped as listeners moved to stream-
ing and continued to download illegally. Audio streaming
rose in the USA in 2014 by 42%, with over 150 billion songs.
In 2016, audio streaming became the largest revenue stream
for music, accounting for 34.3% of all revenue, around $2.4
billion. Digital downloads (which includes methods such as
Apple iTunes) accounted for 34% of music revenues.

In terms of revenue, the income from an album CD sale
is the equivalent of about 1500 song streams. A CD song is
thus worth about 150 streamed songs. » Amazon.com’s MP3
store holds a 13% share in the digital music market. Apple
iTunes became the largest music retailer in the USA after
pulling ahead of Wal-Mart Stores in 2008. With its 64% of
digital downloads, Apple accounted for about 21% of all
music sold in 2015. What all this means for production is
that the physical aspects of that activity have declined signifi-
cantly in volume and importance, and recording and editing
has become greatly more affordable through cheap software
and hardware of digital audio workstations.

3.2.6.4 Television Content

Much of TV content has a short half-life, especially news and
sports events. “Disposable television” includes talk shows,
award galas, and so on. But a short economic life has advan-
tages, too, since it attracts less piracy. Other major parts of
TV entertainment content are serials and “made for TV”
films. These have increasingly become part of subsequent
distribution over the internet (8 Table 3.6).

The world’s largest producers of TV content are state-
owned broadcast entities (such as in China, Egypt, and
Russia), and national public service broadcasters such as
BBC (UK), RAI (Italy) NHK (Japan), and ARD and ZDF
(Germany). Large commercial TV producers, aside from the

23 Music streaming services do not “sell” the ownership of a song but rather a service that
provides it on demand. Their revenue streams are mostly advertising and subscriptions.
Providers include Pandora, Spotify, Rhapsody (RealNetworks), and Sony’s Music Unlimited.
Amobi, Tuna N.“Movies and Entertainment.” Standard and Poor’s Industry Surveys. March
2012. Last accessed August 2,2012. » http://www.netadvantage.standardandpoors.com/
NASApp/NetAdvantage/showlndustrySurvey.do?code=mhe.

24 Amobi, Tuna N.“Movies and Entertainment.” Standard and Poor’s Industry Surveys. March
2012. Last accessed August 2, 2012. » http://www.netadvantage.standardandpoors.com/
NASApp/NetAdvantage/showlndustrySurvey.do?code=mhe.

25 Christman, Ed.“U.S. Record Industry Sees Album Sales Sink to Historic Lows (Again) -

But People Are Listening More Than Ever”” Last updated July 6, 2016. » http://www.
billboard.com/articles/business/7430863/2016-soundscan-nielsen-music-mid-year-
album-sales-sink-streaming-growth.
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O Table 3.6 US market share of major TV production
companies for primetime TV shows (2017)

21st Century Fox 17.7%
Viacom/CBS 7.3%
Time Warner 21.4%
Disney 7.7%
NBCUniversal 8.6%
Other 37.3%

Turk, Sarah. IBIS World Industry Report 51211b: Television
Production in the US. (IBISWorld, March 2018), 23-28

ones listed above, are Globo (Brazil), Televisa (Mexico), NTV,
TV Asahi, Fuji, TBS (all Japan), SBS (Korea), Bertelsmann
(Germany), and Fininvest (Berlusconi, Italy).

Much of the TV content produced by these firms is
being retail-distributed by their own TV and cable channels
domestically and by additional companies internationally.
But others are not vertically integrated, and their programs
are produced and distributed to the public through indepen-
dent companies or in mixed arrangements.

3.2.6.5 Video Games

Video games, though distributed by game publishers, are actu-
ally written by different types of developers: in-house teams
of the publishers; by independents who may self-publish and
self-distribute; and by third-party contractors. When self-
developing, the distribution forms hire programmers, game
designers, artists, sound engineers, producers, and testers.

Major games easily cost $10 million and more to produce,
plus $10 million to market. Game platforms are subject to
a five-year hardware cycle of technology generations, and
game companies must redesign most of their game software
on the same schedule to conform to the enhanced techno-
logical capabilities of the new-generation platforms.

Video game titles have an 80% failure rate, but the upsides
can be substantial. In 2009, a single video game, Call of Duty:
Modern Warfare 2, developed by Infinity Ward and published
by Activision, sold over 4.7 million copies in its first 24 hours
in just the UK and the USA, earning roughly $310 million.?
In its first weekend, the game earned over $550 million
worldwide, surpassing the movie The Dark Knight's $155 mil-
lion opening weekend and Harry Potter and the Half-Blood
Prince’s $394 million five-day earning. By 2010, the game
had earned over $1 billion from over 25 million unique play-
ers. By 2014, the Call of Duty Modern Warfare franchise had
grossed $3.52 billion with about 58 million players.

The major video game software makers (market share by
units sold) in 2016 are listed in @ Table 3.7:
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O Table 3.7 Major video game makers in the USA (2016)

Publisher US market share
Electronic Arts 20.6%

Activision 13.1%

Nintendo 12.7%

Microsoft 10.1%

Take-Two Interactive 9.9%

Sony 9.5%

Ubisoft 8.1%

Others 16%

US total revenue ($ million) 14,9002

Based on video game units sold of the top 100 sold games in
the USA for the calendar year 2016. Data from “USA Yearly Chart”
VGChartz. Last accessed May 12, 2017. » http://www.vgchartz.
com/yearly/2016/USA/

aUS total revenue based on total video game software market of
$24.5 billion minus $6 billion for mobile phone games, minus
$3.6 billion in hardware sales

The video game industry has moved to economics simi-
lar to those of Hollywood. This includes high budgets and
a reliance on blockbusters.?”” In-game advertisements similar
to TV commercials were introduced, and the industry col-
laborated with the Nielsen research company to develop an
advertising audience measurement system.

3.2.7 The Global Success of the Hollywood
Production Industry

We now return to a discussion of the film industry. For
several centuries, the flow of culture—books, theater, and
music—flowed largely in one direction, out of Europe: to
the colonies and the rest of the world. But then the direc-
tion of the flow was reversed for the young medium of film.
Starting in 1910, American films accounted for over half of
the box office in Europe, exceeding domestic products even
in France, Germany, and the UK, and this percentage grew in
the 1920s. In response, protective import quotas and restric-
tions on the repatriation of box office earnings were speedily
established in the major European countries. In effect, this
was an early regulatory measure against cultural globaliza-
tion, which until then had been acceptable in music and
literature. Content protectionism serves three functions: to
shelter a country’s national culture and identity; to support
the influential cultural production sector and its workforce;
and to help project a country’s worldwide visibility. The mea-
sures employed were direct governmental subsidies, import

26 Gaylord, Chris."Modern Warfare 2 Sales Nuke All Previous Records.” The Christian Science
Monitor. November 12, 2009. Last accessed July 7,2010. » http://www.csmonitor.com/
Innovation/Horizons/2009/1112/modern-warfare-2-sales-nuke-all-previous-records.

27 Nussenbaum, Evelyn.”News and Analysis; Video Game Makers Go Hollywood. Uh-Oh!"
New York Times. August 22, 2004. Last accessed April 11,2017. » http://www.nytimes.
com/2004/08/22/business/news-and-analysis-video-game-makers-go-hollywood-uh-oh.html.
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quotas, screen and broadcast quotas, and tax breaks. Many
of these policies have persisted in one form or another for
almost a century. In Canada, the government subsidizes film
production directly. In addition, 60% of the Canadian TV
schedule must be Canadian content, subject to a complex
formula. In Australia, government money makes up around
37% of overall film investments, along with the lost tax reve-
nues from an immediate 100% tax deduction for investors. In
Europe, Brussels provided $850 million subsidies in one year
for films that generated box office revenues of only around
$400 million.?® On top of these European Union (EU) subsi-
dies, most European countries (and within countries differ-
ent regions) have their own subsidies, some of which cover
over 50% of a film’s budget. In 2013 European governments
spent approximately $2.8 billion (€2.1 billion) in various
forms of direct cash support for European productions.
Additionally, $1.3 billion (€1 billion) of support is given in
the form of targeted tax incentives in 2013.%° This alone adds

3.2.8 Case Discussion

up to $4.1 billion per year, and it does not include the major
support from public service TV, which is funded through
dedicated taxes (license fees) or the general state budget, and
the economic value of import restrictions. Even so, of the top
40 grossing films worldwide in almost every year almost all
were Hollywood productions.

In most countries, audiences prefer domestically produced
films, but imported Hollywood films follow behind as second
most popular, and they are more numerous and thus domi-
nate. The key problem is that films from third countries—
including films from neighboring countries—are much less
popular outside their own country. In 2004, only 8% of film
revenue in Europe was from European films shown outside
their own national market in other European countries.*

What then are the reasons for Hollywood’s success as a
content production center? The answers may help to iden-
tify the main success factors for content production more
generally.

Canal Plus

Canal Plus is a French premium pay televi-
sion channel and is one of the world’s
leading subscription-based TV providers.
It has nearly 14 million subscribers across
Europe and Africa. Canal Plus and its pro-
duction arm StudioCanal are the nearest
equivalent in Europe to a major Hollywood
studio.?’ In 2011, it led in European film
production, acquisition, and distribution.3?
The company is owned by the French
media and communications conglomerate
Vivendi. After establishing itself in France,
Canal Plus expanded internationally, in
Belgium, Spain, Germany, Netherlands,
Sweden, and Africa, and by broadcasting
by satellite. Its content included popular
American TV shows and movies, but it also
moved into film production and financing.
It launched StudioCanal Plus and financed
projects with Hollywood studios and oth-
ers. It also became Europe’s largest buyer
of American movie rights.3

In 2006, the company acquired the UK
film distributor Optimum Releasing and in

2008 the German film distributor Kinowelt
(both were renamed StudioCanal). In other
countries it uses other distributors. In the
USA, for example, StudioCanal distributes
its home videos through Criterion, Rialto
Pictures, Image Entertainment, MGM, and
Universal.3* On its part, it has internation-
ally distributed home video from Miramax
Films.3>

Cinema in France

To understand the present and future of
Canal Plus one must understand its past.
For several decades, French film had been

a relatively weak exporter. In other cultural
markets French cultural products have
been highly successful around the world.
Paris is the capital of fashion and cuisine.

Its books are read worldwide. In popular
French music, dance music group Daft Punk
has become highly successful. Its aloum
Random Access Memories, released in 2013,
sold half a million copies, and was number
one on the Billboard album chart. Daft Punk

helped popularize electronic dance music in
America. Another famous French musician
was the rock star Johnny Hallyday, who sold
more than 100 million albums worldwide.

In cinema, as mentioned, the world’s
first film was made by the Lumiére Broth-
ers in 1895. Pathé Brothers was founded
in 1896, and soon became a world leader
in movie production and distribution;
Gaumont was started in 1895 and also had
a global presence. The Hollywood “majors,”
however, quickly came to dominate the
French market. In the 1920s, French film
producers successfully lobbied the govern-
ment for import quotas, in co-ordination
with Germany, despite the bitter hostility
of their governments to each other in the
wake of World War I. These quotas were
not particularly successful. French film
maintained a decent market share at home
but not internationally, including in other
European countries.

For decades, many of the major
French films were elaborate productions

28 This includes, for example, €110 million a year from the Creative Europe MEDIA program.

29 Schwartz, Thomas. “Current Trends in International Film Co-Productions.” Lipscomb,
Eisenberg & Baker. Last accessed April 4, 2014. » http://lebfirm.com/news/current-trends-
in-international-film-co-productions/.

30 European Audiovisual Observatory. Focus 2004 - World Film Market Trends. Cannes: Marché
du Film, 2004. Last accessed August 7,2012. » http://www.obs.coe.int/online_publica-
tion/reports/focus2004.pdf.

31 Hopewell, John.“Variety’s Achievement in Int'l Film Award: Olivier Courson.” Variety. May
11,2012. Last accessed May 30, 2013. » http://variety.com/2012/film/news/creative-
punch-meets-biz-savvy-1118053319/.

32 Canada NewsWire. “Lionsgate, StudioCanal and Miramax Enter into Home Entertainment
Distribution Agreement.” February 11, 2011. Last accessed May 30, 2013. » http://search.
proquest.com/docview/851458253/13E5B602AB716C5660C/4?accountid=10226.

33 FundingUniverse.“Canal Plus History.” Last accessed June 6, 2013. » http://www.fundin-
guniverse.com/company-histories/canal-plus-history/.

34  Kirschbaum, Erik and John Hopewell. “StudioCanal buys Kinowelt” Variety. January 17,
2013. Last accessed May 30, 2013. » http://variety.com/2008/film/news/studiocanal-
buys-kinowelt-1117979210/.

35  Fritz, Ben.”New Miramax finds its home entertainment distributors: Lionsgate and Studio-
Canal.” Los Angeles Times. Last updated February 11,2011. » http://latimesblogs.latimes.
com/entertainmentnewsbuzz/2011/02/new-miramax-finds-its-home-entertainment-
distributors-lionsgate-and-studiocanal.html.
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of classic novels of French culture. This
“cinema of quality” was supported by
governmental funds. Critics covered it
gently. Outside France it left no mark. A
dissident group of gifted writers and crit-
ics centered around the journal Cahiers du
Cinema, including Francois Truffaut, Jean-
Luc Godard, Eric Rohmer, and Jacques
Rivette, attacked this tradition. Starting in
the late 1950s, they began to make their
own movies.

The result was a major renaissance in
French film-making. 120 first-time direc-
tors made full-length films in the years
1958-1964. Governmental or public service
TV usually supported these films. This era is
known as the French New Wave—Nouvelle
Vague. Other French filmmakers in those
years included Claude Chabrol, Jean Renoir,
and Alain Resnais.?®

The New Wave gave directors great
freedom as “authors” (auteurs) of a film.
Their films frequently rejected the narrative
structure of novels and were often politi-
cal. Endings were ambiguous, challenging
viewers to insert their own imagination.

In texture, editing, and visual quality they
were inspired by documentaries. New
Wave films with international success
included 400 Blows, Breathless, Hiroshima
Mon Amour, and Last Year in Marienbad.
Such films inspired film-makers in other
countries.>’

Soon, however, the New Wave was crested.
Financial success was less frequent, and
younger audiences did not follow the
1960s generation in enthusiasm. By the
late 1970s, French film had declined again.
Cahiers du Cinema itself became politicized
and controlled by a Maoist fringe. It lost
readership and influence.?® The “New Wave”
ceased to be new, or a wave.

To deal with this decline, the French
government created a financial support
mechanism. Its most notable element
was the new TV channel, Canal Plus, cre-
ated in the mid-1980s. Previously, under
conservative French Presidents de Gaulle
and Pompidou, French TV had been totally
owned and controlled by the government
for which it was the mouthpiece. De Gaulle’s

influence rested on his direct TV addresses
to the nation. Opposition politicians rarely
had access to the news and were covered
in unflattering ways. French presidents
directly appointed the top management of
the three national TV channels, with politi-
cal loyalty as the main factor. By 1980 this
system was widely derided. A new socialist
president, Frangois Mitterand, himself long
a victim of such state TV, opened up the
medium somewhat by privatizing one of
the three government channels. He also
created the first pay-TV channel, Canal Plus.
But staying within the paradigm of state
control, it was guided by Andre Rousselet,
the president’s closest advisor, chief of staff,
regular golfing partner, campaign finance
director, and executor of his last will. Rous-
selet became head of the largest French
advertising and media company, Havas,
which then received from the government
a monopoly license to transmit pay-TV in
France, as Canal Plus. Rousselet became its
director general. Being the state-licensed
monopolist of pay-TV, Canal Plus was able
to charge prices that would have failed

in more competitive markets. In 2014, it
charged almost $53 per month. In contrast,
HBO or Showtime in the USA charged
$11-17.

In return for its profitable exclusivity in
pay-TV,3 Canal Plus had to agree to allocate
10% of its revenues to the production of
French films. This revenue source became
the major funding for French cinema. In
2008, Canal Plus prebought or co-produced
64% of all French films, plus any that might
have been licensed or acquired later in
“negative pickup deals.”

Thus the system that was created was
a commercial monopoly, with non-com-
petitive prices borne by French consumers,
parts of the monopoly revenue channeled
into film production that soon became
dominated by its source, Canal Plus, and
all of it controlled and partly owned by the
President’s personal friend and political ally.

Vivendi—The Parent Company
Vivendi is the largest European media
company. Its origin is the French
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municipal water utility Compagnie
Generale Des Eau, created by edict of
Napoleon Il in 1853. Eventually, water
distribution led to waste management,
construction, energy, cable TV distribu-
tion, and mobile telecoms.

The water, utility, and construction
segments were spun off in 2000. The media
part was renamed Vivendi. Its president,
Jean-Marie Messier, was a highly entrepre-
neurial leader who admired the American
media chief executive officer (CEO) model.
He made the company a major vehicle of
growth.

Vivendi diversified by buying the
second French cellular telecoms operator,
the video game companies Activision and
Blizzard Games, and Canal Plus. It then
acquired the major Hollywood studio and
music companies Universal Pictures and
Universal Music in 2000, by buying the
Canadian firm Seagram’s, whose new-
generation leader, Edgar Bronfman Jr.,
had visions of media grandeur. Eventually,
however, Vivendi over-extended itself
and faced huge debt obligations and
insolvency. The 2001 losses were $11.2 bil-
lion. Messier was fired and Vivendi sold off
portions of the business, including most
of Universal Pictures. Messier was charged
with securities violations, and a decade
later was slapped on the wrist with a fine
of €150,000.

Vivendi, became a classic vertically
integrated multinational mass-media and
telecommunication company with activi-
ties in music, television, film, publishing,
telecoms, the internet, and video games.*°
Its market share in the film market in
France is 26.8%, far ahead of the other
players, including Hollywood firms whose
combined share was about 50% (see
B Table 3.8).In 2016 Canal Plus accounted
for 23% of Vivendi’s profits.4!

In film distribution, many of the major
companies in France are the Hollywood
majors. The two other major French
film companies are Gaumont and UGC/
Bouygues. Other firms include Europa Corp,
Metropolitan, and Bertelsmann/RTL of
Germany.
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Grant, Barry Keith. Schirmer Encyclopedia of Film. (Detroit: Schirmer Reference, 2007), 235.
The New German Cinema, Cinema Novo, New Hollywood, the LA Rebellion, Indian Parallel

Cinema, Japanese Nuberu Bagu, and more.

Macnab, Geoffrey. “Pretentious, Nous? Geoffrey Macnab Celebrates 50 Years of Cahiers
Du Cinéma, the World’s Most Influential Film Magazine.” The Guardian. April 6, 2001. Last 41
accessed August 27, 2015. » https://www.theguardian.com/film/2001/apr/07/books.

guardianreview.

39 Canal Plus briefly got competition for terrestrial pay-TV, 30 years later, when the French
government licensed SelecTV, which, however, went bankrupt after a short time.

40 Vivendi."Vivendi in Brief” Last accessed April 12,2017. » http://www.vivendi.com/en/

vivendi-en/.

Vivendi. Vivendi 2016 Annual Report. Last accessed April 12,2017. » http://www.vivendi.
com/wp-content/uploads/2017/02/20170223_Financial_Report_and_Consolidated_

Financial_Statements_FY_2016.pdf.
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O Table 3.8 Market shares in film production and distribution
(France, 2011)

Firm Market share (%)

Vivendi 26.8
Pathé

United International Pictures (UIP)—Universal & 10.9

Paramount Pictures (Viacom, USA and

Comcast/GE, USA)

Warner Bros. (Time Warner, USA)? 10.7

Gaumont 10.5

21st Century Fox (USA) 7.8

Sony (Japan) 6.5

Bouygues (TF1, France) 5.7

UGC

Mars 5.6

SND 4.5

Metropolitan 4.2

Europa Corp 2.9

Bac Films

Badillo, Patrick-Yves, Dominique Bourgeois, and Jean-Baptiste
Lesourde. “France!” In Who Owns the World’s Media? Ed. Eli Noam.
New York: Oxford University Press, 2016.

2Acquisition by AT & T approved in 2018

3.3 Conventional Arguments for
Hollywood’s Success in Production

3.3.1 Supposed Advantage: Market Size?
Language?

Many explanations have been offered for Hollywood’s endur-
ing success as a center for content production. The most
frequent ones are the large scale of the market, as well as
political and economic power, superior access to talent, and
vertical integration of production and distribution. These
factors will now be discussed because they are relevant to all
types of content industries.

The conventional argument for content success is that a
large domestic market must exist before exporting the con-
tent worldwide. The US population is about 318 million,
whereas the French one, for example, is only 66 million. A
2013 compilation finds that English as first and second lan-
guage was understood by 840 million people. For French, the
equivalent figure was 486 million, for Spanish 430 million,
for Portuguese 310, for Arabic 620 million. It was highest
for Mandarin at 1036 million and Hindi/Urdu at 850 mil-
lion.*? Thus, English by sheer numbers is not a radical outlier,

42 Simons, Gary F. and Charles D. Fennig. Eds. Ethnologue: Languages of the World, 20th edi-
tion. Dallas, TX: SIL International. Online version: » http://www.ethnologue.com.

though clearly it is by far the most influential and global lan-
guage, and is spoken by an economically affluent slice of the
world’s population.

But is market size, even when weighted by income,
determinative of production success? Because if it were,
this would relegate small countries into permanent roles
as importers. However, such “two-stage” thinking, in
which exports are only a subsequent second step after
domestic success, makes no sense for a business firm.
With such economic logic, there would be no major
industry of watchmaking in Switzerland, of chocolate in
Belgium, of software in Israel and Ireland, or of video
games or consumer electronics in Korea. All these coun-
tries are relatively small. None possesses unique natural
resources. But they are major exporters of their products
despite (or perhaps because of) their limited national
markets. In the modern economy, producers must plan
from the beginning to sell in a world market rather than
only domestically.

In concept, small or medium-sized countries can produce
content for the rest of the world. In music, there are many
successful artists from medium-sized or small countries. For
example, the Swedish pop group ABBA. Bob Marley from
Jamaica, or Bjork from tiny Iceland. In books, authors from
relatively small countries have often been global successes.
Examples are Georges Simenon (Belgium), Astrid Lindgren
(Sweden), and Gabriel Garcia Marquez (Colombia).

That it can be profitable for media companies from small
or medium-sized countries to become large in global terms
can be seen by the world’s largest commercial book pub-
lishers, which, in 2009, were #1 Bertelsmann (Germany);
#2 Lagardére/Hachette (France); #3 Fininvest/Mondadori
(Italy); #4 Planeta (Spain); followed by a US company (Harper
Collins) as #5, controlled by Australian Rupert Murdoch’s
NewsCorp. All of these companies made a substantial part of
their business outside their home base.

But an exports orientation also has an impact on con-
tent. If export revenues rise in importance, the incentives
for content in terms of themes and style will be to be
more global and less local. Therefore, content that aims
at export will most likely shed some its domestic distinc-
tions in favor of a wider global appeal. “Mid-Atlantic” or
“mid-Pacific” content emerges. An extreme example, in
the late 1960s, was the highly successful genre of films
from Italy known as “Spaghetti Westerns,” which emu-
lated American cowboy films. Given the worldwide
popularity of the genre at the time, these Italian-made
films were hits everywhere, but they were not particularly
Italian in content.

Similarly, television content, for worldwide success,
becomes export-oriented. Endemol, a Netherlands-based
firm, developed TV formats that were then widely fran-
chised, such as Big Brother and Fear Factor. They have few
elements that are distinctively Dutch or Western European.

The same dynamics affect American content. Not all
content is equally exportable. Films with action, adventure,
physical comedy, and special effects generally travel well to
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other countries. In contrast, comedies are more difficult to
translate in terms of language and sub-text. Social controver-
sies such as race themes do not export well either. In conse-
quence, the tastes of foreign audiences affect American film.
The choice of actors also becomes more global. In the casting
of films increasingly multinational performers are chosen for
their multinational marketing appeal.

The argument is often made that there is no symmetry in
the willingness to watch foreign content. US audiences are
supposedly opposed to dubbing and sub-titles; it is not clear
if this is a true or permanent state of affairs. After all, if the
rest of the world watches dubbed movies then why would
Americans not do so if a foreign-made film were compelling?
The foreign-language film with the largest ever audience in
the USA was The Passion of the Christ, which was in ancient
Aramaic (!) with English sub-titles, and it proved to be a huge
success.

3.3.1.1 Small Country Versus Large Country

We can show the dynamics of interaction in a simple analy-
sis. Suppose there are two countries, one of them, the USA,
with a population of 300 million, and a small country, S, with
a population of 30 million. Each country produces a film:
each costing $10 million to produce. Each films appeals to
the same proportion (0.33%) of their domestic markets. If
the production budget declines, so does the audience pro-
portionately. US audiences for the US film spend $10 million
on 1 million tickets. Country S audiences spend $1 million
on 100,000 tickets for the domestic film.

Programs produced in one country for its own audience
diminish in appeal in the second country owing to cultural
differences. This diminution is called the cultural discount.
We assume that there is a cultural discount of 40% for exports,
in both directions. Thus, whereas a film appeals domestically
to 0.33% of the population, for imports that percentage is
reduced by 40%; it is therefore about 20% overall. Taking into
account the cultural discount of 40% for imports we get, for
the US film, revenues of $10 million domestically + $(1-0.4)
x 1 million exports to country S = $10.6 million overall.

The offsetting production cost is $10 million, and the film
is thus profitable by $600,000.

Meanwhile, for the smaller country’s film domestic rev-
enue = $1 million.

And from the export of the film to the USA, taking into
account the cultural discount,

(1-0.4)x10million = $6million

The production cost is $10 million so the net loss is $10 mil-
lion —$7 million = $3 million.

Thus the small country’s film loses money. What then are
the options for a producer in that country?

The first option is that the film’s budget has to be reduced,
to $5 million, for example. This, however, will reduce the
film’s attractiveness domestically and internationally. It will
also reduce audience size domestically, by half, to 50,000,
and in the USA to 3000,000. The film will still be in deficit,
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by $3.5 million -$5 million = -$1.5 million. True, costs have
declined by half—but so has the audience. Reducing just the
film’s budget did not help.

The second option is to change the style of the film to
better suit the home audience. This option would raise the
domestic audience share of the film from 0.33% to 0.5%, but
it would also reduce the attractiveness of the film to audi-
ences in other countries by raising the cultural discount by
the same proportion. For example, domestic audiences would
rise to 1.5 million; the US audience, however, would decline
to 3 million. $1.5 million + $9 million — $10 million = —$5.5
million. Thus the film is still in deficit.

The third option is to make the film less domestic. Now,
the producer in country S produces content that highly
appeals to the larger market outside. This would reduce the
cultural discount to, say, 5%.

Reducing a cultural discount means less of a national ori-
entation. This would make domestic audiences in S drop by
5% to 950,000, but US audiences would increase to (1-0.05)
x 10 million = 9,500,000.

Thus, with a production cost of $10 million,

Profit = $0.95million + $9.5million — $10million
= $0.45million.

The film is now moderately profitable. It could be produced
and be self-supporting.

A variation on the “market size” argument is that large
domestic markets supposedly enable content to be produced
for domestic audiences which is then “dumped” at a low price
on foreign markets. The argument is often framed in economic
terms: that the low marginal cost of a film leads to low export
prices, which then overwhelm the production in small coun-
tries. The claim is that Hollywood exports flood world markets
because they have already been produced for the US domestic
market, and can therefore be exported at A low marginal cost,
whereas it is costly to produce a domestic film from scratch.*3

But this is a flawed economic argument: it compares
apples and oranges—the incremental cost of renting a pre-
made US production with the total cost of making a new
domestic film. An analogy would be to argue that it is cheaper
to rent a taxi for a ride than to buy a new car. The argument is
also asymmetric: films can also be imported from and to any
third countries at marginal cost, not only from Hollywood.
The same goes for TV content, music, and so on.

A large domestic market helps content production, but
it can be overcome by a firm that thinks globally not locally
in its content production strategy and on a scale that goes
beyond its domestic market. It must not think of exports as
an aftermarket but as the market. This, however, means a
reduction of the national character of the content in order to
appeal to a wider audience, through themes, styles, and costs.
(There will be, of course, a few exceptions in which the very
“foreignness” of content is its attraction.)

43 Richeri, Giuseppe. Global film market, regional problems. Switzerland: Universita della
Svizzera Italiana, 2016.
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A variant of the big market argument is that of cul-
tural imperialism, under which a large and strong country
can project its culture onto a smaller and weaker coun-
try. Ancient Rome and Babylon, or nineteenth-century
England and France, were able to project their cultures.
More recently, America’s global influence has made its
themes and values globally familiar.** Critics charge that
Americanization threatens national culture, and that a “free
flow of information is the channel through which lifestyles
and systems can be imposed on poor and vulnerable soci-
eties” (Herbert Schiller). Such arguments have often led
to national policies of restricting imports and subsidizing
domestic production. For example, France requires theaters
to reserve 20 weeks of screen time a year for French (and
now European) films.

The argument of power, is partly true but partly wrong.
Several Greek and Italian city-states were culturally highly
successful without being particularly powerful. Hollywood
was dominant already before World War I and America’s
ascent. The American superpower status did not generate
a similar US dominance in books, theater, or the visual
arts. The Soviet Union, as a superpower, never had a global
content-shaping role. Thus national power is just one factor
for content success.

3.3.2 Supposed Advantage: Stars?

Does a content producer require “star” performers, writers,
or other talent to succeed? Is access to such stars there-
fore a reason for the success of Hollywood, Broadway, or
Silicon Valley? Each content industry has its leading lights.
In the nineteenth century, for books, Charles Dickens,
Leo Tolstoy, and Emile Balzac had a hold over national
and international audiences. In theater and opera, famous
performers such as Eleonora Duse, Sarah Bernhardt, and
Enrico Caruso presented the works of luminary play-
wrights such as George Bernard Shaw or of composers
such as Giuseppe Verdi. The world’s first star movie actor
was Mary Pickford (1892-1979). Name brand creatives
have always enlivened the content industry. But are such
“stars” essential? Are they the secret of success in content
production? And does control over them give an advantage
to a content provider?

This seems a simple question to answer with a yes. A star
is indeed likely to increase the tickets or copies sold. But one
must take into account that these stars also command very
high payments which may well offset the higher revenues
attributable to their reputation. By definition, stars are rare.

44  Hagen, David M. and Susan Musser. America’s Global Influence. Detroit: Greenhaven Press,
2007.

(They may not be more talented than many others, but they
are more famous and audiences like that.) And being a scarce
input to a production, they can extract an economic rent well
above the going rate for less famous talent.

In addition to their direct compensation, plus profit
participation, stars also raise production costs by requiring
other top-grade and premium-pay artistic and support staff.
Stars thus tend to raise the salaries of all people in the proj-
ect.* Arnold Schwarzenegger, for example, had a contractual
“pre-approval” clause that gave him the choice of not only
the director and the principal cast, but also his hairdresser,
makeup person, driver, stand-in, stunt double, publicist, per-
sonal physician, and cook.

Stars help in marketing a media product. But are they
worth the money they cost? One view is that stars add value to
a project but then capture most of it in high compensation, so
itis all a wash or even a waste. An alternative view is that stars
add credibility to a project and thus help to make it happen.
Statistical studies show that stars (and big production bud-
gets) are associated with higher revenues but not with higher
profits. A study of 600 movie stars and 500 movies concluded
that the effect of a star on theatrical revenue was, on average,
$3 million and did not increase the market value of the firm
distributing or producing the film.*® Casting announcements
of a star did not affect the share price of media companies
that owned the studio. Several other studies have also not
found a relationship between revenues and stars.*” Some
have found that a movie’s revenues increase with star power
but usually not as much as the added costs.*® One study of
200 films shows that stars play no role in a movie’s financial

45 Stars have also created their own production companies to add further to their share. Film
actor Tom Cruise’s company, Cruise-Wagner Productions, co-produced several of Cruise’s
own movies, such as Vanilla Sky, Mission Impossible, and The Last Samurai, and films made
by his then wife, Nicole Kidman, such as The Others. Similarly, Oak Productions, owned by
Arnold Schwarzenegger, acted as the “lender” of the star’s services to the film production
of Terminator 3. Epstein, Edward Jay, The Big Picture, The New Logic of Money and Power in
Hollywood. New York: E.J.E. Publications, Ltd., Inc., 2005.

46 Porter, Eduardo, and Geraldine Fabrikant. “A Big Star May Not a Profitable Movie Make”
New York Times. August 28, 2006. Last accessed April 12,2017. » http://www.nytimes.
com/2006/08/28/business/media/28cast.html; Elbserse, Anita. “The Power of Stars:
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102-120.
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Directions.” Marketing Science 25 (November-December 2006), 698-661; Faulkner, Robert
R.and Any B. Anderson. “Short-Term Projects and Emergence Careers: Evidence from
Hollywood.” American Journal of Sociology 92 (January 1987), 879-909; Litman, Barry R.
and Linda S. Kohl.“Predicting Financial Success of Motion Pictures: The ‘80s Experience.”
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success. Instead, there are other variables associated with
profitable films, such as the number of reviews, and G and
PG ratings.” Another study shows that star participation
itself is not correlated with a film’s revenue but rather that
high production budgets are.>® Whether the money is spent
on stars or on other things such as expensive special effects,
the revenues increase, statistically speaking. But although
they increase revenue, these big production budgets do not
increase profitability; indeed, the opposite is true.

Furthermore, as stars increase the cost of production they
also increase risk. Films with the same star will often perform
very differently. The actor Leonardo DiCaprio appeared in the
films Titanic, The Man in the Iron Mask, and Celebrity—all in
the same year. Titanic became the highest-ever grossing film of
all time ($900 million in worldwide theatrical rentals). But The
Man in the Iron Mask earned just $80 million, and Celebrity
earned only $3 million. Thus, DiCaprio could not create a huge
audience by himself but was still paid considerable amounts.”!

Similarly, Julia Roberts—the highest-paid actress in
1997—could not consistently generate a large audience. Two
romantic comedies with her as the lead were released in that
year: My Best Friend’s Wedding earned $127.5 million, but
Everyone Says I Love You earned only $12 million.

Jackie Chan translated his massive success in Southeast
Asia into international stardom. The film Twin Dragons Mira
(1997), however, earned only $8 million, whereas Rush Hour
(1998) earned $141 million.? Tom Hanks appeared in two
consecutive movies, That Thing You Do!, with a box office of
$14 million, and in Saving Private Ryan, $200 million.

There are advantages to stars, of course. They attract atten-
tion to the work and help in promotion, reviews, and free
publicity. When stars champion a project, their own “bank-
ability” may get it approved and produced. Stars may be hired
because the industry faces uncertainty and executives wish to
be covered in case a project fails. Executives may care about
revenues instead of profits, and stars as well as big budgets
raise revenues. But statistically speaking, a star-filled movie
also raises the producer’s odds of suffering large losses and
lowers the chances of making large profits.>® The long-time
Paramount studio head Sherry Lansing summarized her per-
spective: “I'm not interested in box office and I never have

been. I'm interested in profitability.”>*

49 Epstein, Edward Jay. The Big Picture, The New Logic of Money and Power in Hollywood.
New York: E.J.E. Publications, Ltd., Inc., 2005.

50 Ravid, S. Abraham. “Information, Blockbusters, and Stars: A Study of the Film Industry.”
Journal of Cultural Economics 18 (September 1999), 217-235.

51 Epstein, Edward Jay. The Big Picture, The New Logic of Money and Power in Hollywood.
New York: E.J.E. Publications, Ltd., Inc., 2005.

52 Box Office Mojo. “Jackie Chan Movie Box Office Results!” Last accessed April 18,2017.
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The most profitable arrangement for a producer is to
recognize a “rising star,” who will work at relatively low pay
yet break out with the role and make the film a major finan-
cial success. Examples are Dustin Hoftfman in The Graduate,
Richard Dreyfus in American Graffiti, Clint Eastwood in A
Fistful of Dollars, or Kristin Wiig in Bridesmaids. But the
odds to identifying such a rising star are similar to selecting
Google as an investment when it was a start-up idea by two
Stanford graduate students.

The difficulty in an early discovery of a star is that is not
necessarily based on special talent or looks that differenti-
ate one person from hundreds of others. Much of stardom
is down to fads, fashion, and network effects (bandwagons).
Such a bandwagon might start in an entirely random way.
An artist might acquire some fans whose choices are copied
by other fans, who generate positive “network externalities”
from sharing an experience with others, and who provide
word of mouth to others in order to gain further positive
externalities, setting off a self-sustaining trend.>

This was the case with Justin Bieber, Lady Gaga, and
many other stars who come and go. One analysis showed that
in selecting albums in a music store, the probability of each
shopper selecting a given album is proportional to the share
of previous buyers who picked it. If one models a simula-
tion of such bandwagon effects that follow randomized early
choices, one finds a distribution of sales levels for hit records
that is very similar to the distribution of “gold” records over
three decades.*® There is therefore no reason to believe that
popular stars are unique—rare exceptions aside—and with-
out such scarcity no media company or industry cluster has
a special grip on talent. In summary, one can conclude that
while some actors become big in Hollywood, Hollywood is
not big because of its largely replaceable stars.

3.3.3 Supposed Advantage: Vertical
Integration of Content
with Distribution?

Many people believe that the success of content producers
requires that they control distribution channels, which gives
them advantages over competitors. There are two major
kinds of vertical integration for media. The first, backwards
integration, is when a distribution company such as a TV
network produces its own inputs such as TV shows. By doing
so, the company controls costs and quality of inputs. The
other, forward integration, is when production firms control
distribution channels. This ensures distribution, markets,

55 Caves, Richard E. Creative Industries: Contracts Between Art and Commerce. Cambridge:
Harvard University Press, 2000.

56 Caves, Richard E. Creative Industries: Contracts Between Art and Commerce. Cambridge:
Harvard University Press, 2000.
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and supply, while also helping to create product synergy.
Examples are when a music company or book publisher
operates its own distribution through retail stores or “media
clubs”

3.3.3.1 Distributors

The major distribution companies handle products created by
their own affiliated production companies, but they also dis-
tribute content produced by independent and foreign produc-
ers and even by competitors. This is true for film, TV, music, or
video games. It is the case, in some instances, for book, news-
papers, and magazine publishing. In the film business, it was
Adolph Zukor who consolidated before and after World War
I the ownership of theaters, wholesale distribution exchanges,
and production facilities into one company—Paramount
Pictures—that became the model for the other studios.

In addition to the major six Hollywood distributors,
there are about 75 other active independent film distribution
companies in the US. In Europe there are 830 distributors.>’
Most, however, are small.

In the case of film, for their varied services plus their
own profit, distributors usually charge about one-third of
all revenues collected from retailers, after first recovering
their direct marketing expenses and interest payments due to
them.*® Overhead charges are about 30% for the major dis-
tributors, 27.5% for smaller distributors, and up to 20% for
independent distributors and sales agents without national
branch-office networks, and for specialized films shown only
in selected locations after an overhead in the advertising bill-
ings.> The distributor’s compensation is typically recovered
from box office revenues before the other claimants such as
investors are get paid.

3.3.3.2 Reasons for Vertical Integration

What are the business reasons for the vertical integration of
production and distribution? Promoters of merger deals such
as investment bankers who stand to profit from such deals
tend to make the following arguments in favor of vertical
integration:
Vertical integration is advantageous to a content-
producing company in order to control the release of its
products and their prices through a “release sequence”
of different outlets, different timings, co-ordinated plan-
ning, and different prices.
The cross-marketing of multiple products, and a cross-
platform distribution are facilitated, thereby reducing
transaction costs.
To a distributor, it is advantageous to have assured access
to products it controls, and to favor those products over

57 Pardo, Alejandro. The Europe-Hollywood Cooperation (Pamplona, Spain: University of
Navarra, 2007), 25-39.

58 Epstein, Edward Jay. The Big Picture, The New Logic of Money and Power in Hollywood.
New York: E.J.E. Publications, Ltd., Inc., 2005.

59 Caves, Richard E. Creative Industries: Contracts Between Art and Commerce. Cambridge:
Harvard University Press, 2000.

those of others. Attractive content may be scarce, and
superior access to it provides a distributor with market
power.

Through vertical integration, market power can be
extended from one stage of the value chain to another,
for example, from distribution to production, and used
to foreclose markets to competitors.

Rivals can be subjected to a vertical “price squeeze” in
which the wholesale market price for their product is
kept low by their rival's domination of wholesale dis-
tribution. The vertically integrated rival then shifts its
profit to the wholesale sector from the production sec-
tor. The same can be done by a company that dominates
retail.

That said, economists are generally skeptical about these
alleged business advantages of vertical integration. The
exception exists when high market power in one stage is
extended into a competitive stage. An example of this would
be Microsoft using its market power in operating systems
- i.e.,, Windows - to gain market share in related applica-
tions programs such as word processing. Generally, favoring
one’s own product is sensible only if it is superior. It is not
economically rational for a distributor to reject another pro-
ducer’s blockbuster and push its own less popular product
into distribution. Similarly, it is not economically rational for
a distributor to be a captive buyer for an inferior product of
its own production company. Similarly, a production com-
pany should not be beholden to one distributor. Disney as a
TV show producer should sell any of its new programs to the
highest bidder, not only to its own TV network, ABC. And
the ABC network, similarly, should buy the most attractive
programs at the best price, not specifically those produced by
Disney companies.

Vertical integration often makes economic sense for
a holder of market power when there is a scarce factor. In
the past the scarce factor was the distribution power of TV
networks, of which there were only a few. Therefore, these
networks wanted to expand into production and dominate
it, and had to be constrained, for example in the USA, by
regulation. In many countries, the TV networks became the
major producers of content. Later, with cable and satellite TV,
distribution became more plentiful and the scarce element
was now content. As a result, the major content producers,
now empowered, greatly expanded into distribution. In the
USA, the content companies Disney, Time Warner, Viacom,
Universal, and NewsCorp. came to own or control TV net-
works. More recently, with the broadband internet, distribu-
tion became again more concentrated, with a few distribution
websites dominating (such as Netflix in the USA).

Vertical integrations are thus often the expression of mar-
ket power, not its cause. They are not essential to an efficient
functioning. When it comes to advantages such as cross-mar-
keting, timing of release, and so on, a firm can achieve through
contracts most of the advantages of vertical integration.



3.3 - Conventional Arguments for Hollywood’s Success in Production

3.3.3.3 Control Over Release Sequence

Control over distribution is useful for marketing and pricing.
While this does not require vertical integration and can be
accomplished by contractual arrangements, vertical integra-
tion reduces transaction costs even as it reduces flexibility.
The primary advantage is the greater ease in the sequencing
of time between releases over different distribution platforms.

There are periods in which film theatrical releases are
most desirable, such as during major holidays and the sum-
mer. In other cases, it could make sense to release a film dur-
ing uncrowded periods when competition is lower. There are
also different national markets with their own peculiarities
and holiday seasons. Beyond these seasonal and competitive
timing issues there is also the sequencing among different
distribution platforms, a practice known as “windowing”
A graph provided in » Chap. 12, Distribution of Media and
Information, B Fig. 12.18 shows schematically a film’s release
“windows” over its lifecycle. According to that graph, theatri-
cal distribution takes place in the first six months. (There is
also a partial overlap for non-theatrical release such as air-
lines.) This is followed by home video rentals and sales, video
on demand (VOD), and pay-TV channels. Eventually, most
films end up on small independent TV stations for late-night
viewing. They have reached the tail end of their economic life.

The basic principle for a release sequence strategy is to
first distribute to the platform or market that generates the
highest extra revenue per unit of time, and then to cascade
down in the order of marginal-revenue contribution. This
leads, typically, to a sequencing of distribution. Release
sequences exist also for books and music.

To maintain this windowing, it is essential to keep the
release stages apart from each other. Therefore, one impact
of unlicensed releases (“piracy”) is to affect the release tim-
ing. Foreign releases, for example, come much sooner now
because otherwise key audience segments have already
viewed the film online or on unlicensed DVDs. This has prac-
tical implications on marketing campaigns. In the past, direc-
tors and stars used to visit each major country as their film
was about to be released, in order to generate publicity, but
this becomes harder to do logistically when all releases are in
the same tight time window.*

How does one analyze the optimal release sequencing? If
one waits too long, the subsequent channels will enjoy less
of a promotional buzz from the initial publicity to help gain
visibility. But if the follow-up release comes too soon it will
cut into higher-value sales. One model uses knowledge of the
sales parameters in the first channel (film theaters) to predict
sales in the second channel (video rentals).®! This helps strat-
egy in the second distribution channel, in both pricing and

60 Granados, Nelson.“Changes To Hollywood Release Windows Are Coming Fast And Furi-
ous!” Forbes Media & Entertainment. April 8, 2015. Last accessed April 18,2017, » https://
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18-33.
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timing. At a certain point in time the firm releases the film
on home video. This leads to a sharp drop in theatrical rev-
enues, but also to a second and substantial revenue stream.
The optimal time to release a movie as a video is a function of
the “opening strength” and the “decay rate” of a movie. Those
parameters can be determined early enough in a movie’s run
to affect the video release timing decision. One can define
an equation that expresses the optimal time for secondary
release.®* Obviously, this kind of an equation is not easy to
apply in the real world, but it suggests a way to think about
this type of question.

3.3.3.4 Vertical Integration in Other Media
Industries

In book publishing, vertical integration has been low. Book
publishers rarely own distributors or retailers. But there are
exceptions. On the retail level, both Bertelsmann and Time
Books used to have large book clubs for distribution. On
the wholesale level, in 2001, the largest book retail chain in
the USA, Barnes & Noble, tried to buy Ingram, the largest
book wholesaler/distributor. Predictably, it encountered
significant opposition by publishers and other retailers who
feared the potential vertical discrimination, price squeeze,
and foreclosure. Under pressure by the US Government,
Barnes & Noble dropped this plan but moved to seeking ver-
tical integration in the other direction, that of production,
by buying Sterling, a specialist in of out-of-copyright clas-
sics. » Amazon.com, the online book retailer that became the
world’s largest book seller, expanded vertically by providing
self-publishing services to aspiring authors. It also launched
14 publishing imprints (labels or brands) that include out-of-
copyright classics, new fiction, translations, children’s books,
and self-help books. It also bought the romance publisher
Avalon with its 3000 backlist titles, opened a German subsid-
iary operation, and bid for publishing rights of star authors’
books, paying advances of up to $1 million. Nevertheless, for
all its efforts Amazon made little headway. Part of the rea-
son was that bookstores, with the same logic as when they
opposed Barnes & Noble’s vertical expansion, boycotted
Amazon books, not wishing to help their retail rival. Another
reason was that Amazon spent too much money.*®

B
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The head of one New York publisher was quoted, “hardly
concealing his schadenfreude,” that “there are certain things
it takes to be a publisher. You have to have luck, but you
also have to have judgment, discernment. Bezos [Amazon
founder and CEO] has moved on to diapers and jewelry—
we're still doing books.”

John Sargent, head of Macmillan Publishing, described
Amazon’s weakness: “Book publishing is a very human busi-
ness, and Amazon is driven by algorithms and scale. When a
house gets behind a new book, well over two hundred people are
pushing your book all over the place. That’s the magic potion of
publishing ... That’s pretty hard to replicate in Amazon’s publish-
ing world, where they have hundreds of thousands of titles.”*

Alternative sales channels by traditional retailers are
another matter. Barnes & Noble has been selling directly to
consumers for decades, starting with mail-order catalogs in the
1970s and proceeding to sell books online starting in the 1980s.
The company’s retail website, » www.barnesandnoble.com,
was launched in 1997, but could not match » Amazon.com.

In contrast to book publishing, in television vertical
integration is high. Of the six major Hollywood film produc-
ers, all but one are vertically integrated in the USA into TV
broadcasting stations, TV networks, or cable networks. The
one large Hollywood company missing from the list is Sony,
but that company is vertically extended into consumer media
devices and even electronic components. Sony also provides
six satellite TV channels in Asia.

Vertical integration in cable TV is moderate. In the
USA, the role of cable television operators (multiple system
operators, MSOs) in content production waxed and waned.
In 2008, Time Warner Cable, the second-largest American
MSO was split off from Time Warner. On the other hand,
Comcast substantially increased its role by buying NBC
Universal in 2010/2011.

In music, production and wholesale distribution are sub-
stantially integrated. This was not always the case. There was
a time when the music-creating and music-producing labels
were distinct from the distribution firms that moved music
to retail stores and often physically stocked the racks. But in
the 1970s, the label groups moved into distribution and sup-
planted most independent distributors.

The role of the music groups in retailing has always been
modest, however, and the exception—Virgin Music and its
megastores—has all but disappeared. There are Virgin stores
left in the Middle East, franchised to the French media com-
pany Lagardere.

Attempts to generate vertical synergies of film with books
or music have similarly been unsuccessful. In the 1970s and
1980s, several film production studios acquired book publish-
ers. The idea was to extend the success of a book into a film or
TV series, and vice versa.%> Examples were CBS with Simon &

64 Packer, George.“Cheap Words.” New Yorker. February 17 and 24, 2014. Last accessed April
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Schuster, Warner Bros. with Time Warner Books, News Corp./
Paramount with HarperCollins Publishing, Bertelsmann
RTL with Random House, and Fininvest (Berlusconi) with
Mondadori. For an integration of music and books, examples
were Bertelsmann (BMG-Random House) and Time Warner.
Few of those combinations exhibited synergies. Bertelsmann
made a valiant effort, by appointing a “chief creative officer”
whose job it was to promote cross-fertilization. But these efforts
did not produce business results. Soon, the same investment
banks and advisors that had promoted mergers and profited
handsomely from the transaction fees, commissions, and suc-
cess fees (adding up to about 0.3-0.5% of a $10 billion dollar
deal, i.e. $30-50 million) were now seeking fees from new deals
in reverse, and advocating the breakup of the same vertical
integrations. They now spoke of “unlocking value;” “enabling
investors to benefit from separate strategic opportunities,’
“pure plays,” and the benefits of “more focused management.”

3.3.3.5 Conclusions on Vertical Integration

As mentioned, economists are generally skeptical about the
advantages of vertical integration. It works where market
power lies in one segment and is expanded to a competitive
segment, thus foreclosing markets to competitors. But the
source of the advantage is the market power in a segment,
not the vertical integration itself. When it comes to advan-
tages such as cross-marketing, timing of release, and so on, a
media firm can achieve most of the same results through con-
tracts. The existence and magnitude of “synergies” have been
exaggerated by empire-builders and deal brokers. The actual
performance of the vertically merged entities has often been
disappointing.

To conclude the wider point of the analysis so far: the
conventional explanations for success as a content produc-
ers—as exemplified by Hollywood—have been: domestic
market size, stars, and the vertical integration of production
and distribution. These factors are helpful, to some extent,
but are not the core reasons for success. Instead, the major
factor for a content company’s sustained economic achieve-
ments is the effectiveness of its production system and
product development. These are key elements that are not
exclusive to Hollywood. They will now be discussed.

3.4 Success Factors for Content Production

There are three factors for a superior production process for
content:

1. Organizational structure;

2. Risk reduction;

3. Product development.

3.4.1 Organizational Structure

3.4.1.1 Networked Production

When people discuss film production they tend to talk about
the “studios” that they are producing all “Hollywood” movies.
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This is not so. True, in the 1940s the production and distri-
bution, and even retailing, of films were closely integrated.
For example, the Hollywood studios owned the most lucrative
theaters in the major cities. Paramount owned 1236 theaters in
49 cities, and Fox owned 423 theaters in 177 cities. However,
in the 1948 Paramount decision, the US Supreme Court out-
lawed the vertical integration of distribution and exhibition
and the studios had to sell their theaters. The other death blow
to the traditional vertical integration was the emergence of
television, which undercut studio audiences and revenues. As
a result, their organizational model had to change rapidly.

A production process can be one in which all activities
are conducted in-house or alternatively by outsourcing many
activities, with the firm being more in the nature of assembling
the pieces and functioning as a marketing brand. This is true
for consumer electronics just as it is for content production. In
the 1920s, “formula” films were commoditized entertainment,
with the studios cranking out film products like cars on an
assembly line, and selling them literally by the foot. One studio,
the Universal Film Manufacturing Company (a telling name),
produced more than 250 films in a year, one per business day.®®

Actors were employees of the studio company and had to
play every part assigned to them, just like other staff mem-
bers who were electricians or carpenters. They could also be
rented out to other studios. The average cost of producing a
Hollywood film in 1947, including all studio overheads, was
only $7.8 million in 2017 dollars. The average net receipts
for a studio feature were $17 million. The average profit per
firm therefore was $9 million, plus profit on overhead.®”” With
50 films produced per year by a studio, profits were about
half a billion dollars in todays money. And the industry
was recession-proof. When the economy was down, people
needed an inexpensive escape more than ever. It is therefore
not surprising that in the Great Depression, Louis Mayer, the
head of MGM, was the world’s highest-paid manager. Of the
world’s next 25 highest-paid executives, 19 were Hollywood
studio officials.®® On top of straight compensation, these stu-
dio managers also had numerous perks.

The studio had elaborate production “sound stages,’
“back lots,” and large warehouses for costume and props.
They employed numerous full-time electricians, set makers,
sound engineers, camera operators, costume makers, acting
and singing coaches, and animal trainers.

Up to the 1950s, the Hollywood film studios were inte-
grated mass-producers, like automobile makers or oil com-
panies. In consequence, they operated with a high overhead
cost. The invasion of television forced the Hollywood studios
to re-engineer themselves in the 1960s. The main strategy was,
first, to position themselves at the high end of the product
spectrum and leave cheaper mass-production (“B-movies”)
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to TV. Second—and this has been much more important in
management terms, even if it is less noticed by film fans—
was to lower overhead costs by shifting to a project-based
organization. The studios moved from mass-producing com-
modity content along the “flow-shop” model of production
to a customized production—a “job shop”—based on ad hoc
specialists and a networked production system.

Contributors to a project, such as actors, writers, musi-
cians, cinematographers, editors, and financiers became free-
lancers. Over 100,000 of the film industry’s workers are now
independents, or work for tiny companies with fewer than ten
people.®” What the major Hollywood studios do is provide
back-office support for production teams, some financing,
and distribution/marketing. It was an early version of a “gig
economy” based on freelancers and independent contrac-
tors. This structure has several benefits: it is relatively low on
bureaucracy, low in capital overhead, and low on employee
fringe benefits such as pensions and health plans.

These trends restructure an industry from vertically inte-
grated producing companies with in-house employee talent
and skills, to a system of horizontal specialists for hire. These
specialists are brought in for in-house projects or by special-
ist outsourced companies. This decentralized organizational
model was also adopted by other leading industries. High-
tech companies in Silicon Valley are a good example. The
former chairman of Intel, Andy Grove (former CEO of Intel),
compared the software industry to the theater, where pro-
ducers, directors, actors, technicians, and others are brought
together briefly to create a new production.”

A networked structure for production thus emerges, and
this is shown in B Fig. 3.2.

@ Figure 3.2 shows that there are three levels of hierarchy
in content production: aggregators, integrators, and special-
ists. The aggregator (I) is a distributor, TV network, or online
platform that put together packages of content. The integra-
tors (A-C) are the film and TV producers and entrepreneurs
who create specific content products by bringing together
specialized talent (1-12) and management. There may be a
fourth level, when the specialists are themselves firms that
put together individual talent. A fifth level may exist where
multiple aggregators (networks) are combined in a larger
platform such as cable TV or an online film website.

Such network structures exist or are emerging in many
content media:

Film production;

Software development;

Video game development;

Recorded music;

Book publishing;

Many magazines.
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O Fig.3.2 Networked

production
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An example for the specialist level company is computer-
generated animation. In 1977, computer processing was
too expensive for long sequences of film animation, and the
director, George Lucas, could only afford to use computer
graphics for a simple 90-second sequence of his celebrated
film Star Wars. The sequence took several computers three
months to complete. Lucas went on and started a special-
ized computer graphics company, Industrial Light & Magic,
which became a leader in developing computer graphic
technologies, followed by other companies such as Pixar
and Digital Domain. Whereas in 1977 the credits for the
original Star Wars listed 143 technicians, the fifth film to
be released, Attack of the Clones, listed 572 technicians in
2003.7" Godzilla (2014) required 762 computer-graphics
imagery artists. The team for Toy Story (1995) included
seven PhDs in computer science, 22 technical directors, and
25 puppet, clay, and stop-motion animators.

3.4.1.2 Clustering
Specialization both encourages and feeds on geographic
clustering. Clustering enables specialization. It also leads to a
disaggregation of the production process into multiple firms
and providers that get assembled for each project into an ad
hoc organization. Clustering is prevalent in the media and
information sectors.
The major reasons for the formation of economic clusters
are:
Positive network effects. The various specialists encour-
age each other, and this attracts yet more specialists, in a
virtuous cycle.

Integrator A

Specialist 2

el Specialist 4

Specialist 5
Specialist 6
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Specialist 9
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Clusters encourage investment in reputation for high-
quality and co-operative behavior. This is because there
are repeated interactions among the parties in a cluster.

Some examples of media clusters are as follows:
Hollywood, Bollywood, and Nollywood (film industries
in Los Angeles, Bombay (Mumbai), and Lagos, Nigeria);
Madison Avenue (advertising);
Sixth Avenue (the four US TV networks);
Silicon Valley, Route 128, and the Research Triangle
(technology);
Publishers’ Row (New York publishing);
Fleet Street (UK newspapers);
Printers’ Row (Chicago);
Soho (New York art galleries);
West End and Broadway (London and New York theater);
Nashville and its Music Row (country music);
“Tin-Pan Alley” (popular music, New York, early twen-
tieth century).

Film clusters exist in other countries, but the Hollywood
cluster is the largest. Companies outside this cluster there-
fore have to make more of an effort to link up with it and
benefit from its scale and network effects. Electronic commu-
nications make this easier and in the process are broadening
the geographic footprint to a virtual one. Nevertheless, the
person-to-person aspect remains important for creativity,
deals, and the informal bonds that reduce transaction costs.”
Thus, beyond the personal there are solid business reasons
for physical proximity in a fragmented industry.
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3.4.1.3 Management in Networked Production

The specialization and decentralization of skills require co-
ordinators of these specialized skills. In media industries, the
key co-ordinators are the distributors (film studios, music
groups, publishers,) independent producers, and talent agents.

Talent Agencies

Many small talent agencies exist, but several giant ones—
William Morris, Creative Artists Agency, and International
Creative Management—playamajor role in the USA. Producers
negotiate with artists’ agents for terms and dates.”® Talent
agencies may package one client’s script with other clients such
as a director and actors, in a “ready-to-shoot” package.”* The
talent agency’s job is to provide the artist with work, in return
for 10-20% of the artist’s income.

Normally, creators or agents must sell their projects to the
publishers or producers. But in other cases, their positions
are so strong that they can let the media companies compete
for them. Agents will sometimes conduct a formal auction
for the rights to the project, or do so informally.

Independent Producers

It is difficult to define or describe the role of a “producer”
because of the profusion of titles that incorporate the term.
“A producer can be anyone who calls him or herself such””®
Basically, it describes a manager or entrepreneur in a media
project. Theatrical production created the model for indepen-
dent producers. In film, producers were originally employees
of a large production company. But in the late 1930s, ambi-
tious employee-producers left the major studios to operate
on their own. Gone With the Wind was produced by David
Selznick as an independent production and distributed by
MGM for half the profits. MGM contributed Clark Gable as
a star. Since then, Hollywood has been giving entrepreneurs
(“independent producers”) a stronger role than in most
countries, where producers are often salaried staff members
of media firms or public TV institutions. Now, in an age that
emphasizes entrepreneurship, this model is spreading across
countries and media.

In music a music producer can be a full-time and salaried
employee of a record company with the main responsibility
to see through the production of a particular album. Such
a model was prevalent when music companies had a strong
control over music, artists, and the recording process. This
changed with the emergence of rock artists in the 1960s who
often created their own songs and used their own produc-
ers. Independent producers typically receive 2-4% points of
retail revenues; a star producer might get 5 or 6% points and
a bonus.”® Another model is a “speculation deal,” where pro-
ducers are the risk-taking entrepreneurs, funding the entire
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project and then pitching the finished recording to a label.
Producers have also started their own labels.

There are also producers for live musical events. They are
often called concert promoters, and they take the risks, pay
the acts, market the shows, and sell the tickets. They usually
rent the concert venue for a flat fee or for a flat fee plus a
percentage of gross ticket sales. Performers will also often be
paid a guaranteed fee plus a percentage of ticket sales. If the
event is free, or if tickets are subsidized by a charity or student
activities fund, performers will typically receive a flat fee.

In film, there are several producer categories. Line or
assistant producers manage the physical production, admin-
istration, and troubleshooting. They are typically younger
people hoping to move up in their media career. Associate
producers manage specialty tasks such as sound or post-
production. Executive producers manage the financing of
a film and often of the selection of key talent, including of
the director. They have the most prestigious positions, like
an entrepreneur in a start-up. They typically have a financial
stake in the project, often guarantee the payment of salaries
and expenses, and make the major management decisions
from script selection to budgets. They are risk-takers who are
highly knowledgeable about industry trends. They are also
skilled at risk-shifting, as we shall see.

= Directors
In many countries, the primary co-ordinators for film are the
directors. They are the controlling force shaping a film. In
contrast, in the studio-system era, most Hollywood direc-
tors, even celebrated ones, were mostly staff employees. Later,
independent producers became the key people in a project,
and they were the ones to select stars and director.”

Directors often had an artistic role, often from initial
authorship of the script to its subsequent modifications, and
all the way down to a final editing. In 2003, over one-third of
Hollywood studio movies credited the director as the writer or
co-writer. Directors also sought the right to approve the casting.

In the USA, film directors tend to be members of the
Directors Guild of America (5,000 members, about 1,000
of them actually working directors). By union contract, a
director is guaranteed per film at least eight weeks of work
on the lowest-budget films and ten weeks on larger films.
While in the studio system directors were rarely paid more
than $80,000 for a film (about $1 million in 2017 dollars) in
1945 money, or by 2017 salaries of more than $8 million were
common for high budget films.

To conclude, this then is the organizational structure of
Hollywood:

Entrepreneurial specialization and fierce competition in

production;

Oligopoly in distribution.

There are also similar structures—though less developed—
for music labels, book imprints, and video games.
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3.4.2 Funding and the Reduction of Risk

The second major economic factor in content production
is money. This is often described as “access to capital,” and
Hollywood, is said to possess such access. But “access” is a
meaningful concept only in association with a price. The
price of money is the interest rate (explicit or implicit), and it
is determined by the perceived risk to the investor that must
be compensated. That risk can be reduced by managerial
actions. Thus, the access to capital is ultimately a matter of
risk management.

Risk reduction is a major factor for superior production.
Media industries such as music, film, or even books face high
failure rates, around 80%. According to a 2013 study by the
British Film Institute, of 613 UK films between 2003 and 2010,
only 7% made a profit, and of low budget films only 3.1%. For
big budget films it was still low at 20%. There have been cases
where a film flop entirely ruined an entire movie studio, such
as the tradition-rich studio United Artists (through Heaven’s
Gate) and of the upstart studio Carolco (through the disas-
trous Cutthroat Island). 20th Century Fox was nearly sunk
by Cleopatra. More recently, major movie “bombs” were, in
millions of dollar losses, Mars Needs Moms (2011, —$111),
The 13th Warrior (1999, —$98), The Adventures of Pluto Nash
(2002, —$92, and The Alamo (2004, —$81).7

Historically, the flop rate for Broadway musical comedies
has been 76% and for stage plays 80%. A sample study of 948
Broadway shows between 1972 and 1983 finds an aggregate
loss of $66.6 million on a total investment of $267.5 million;
that is, a negative return of 25%.

The probabilities of success have become still lower. As
platforms and productions expanded, the probability of
reaching the top of a week’s audience rankings (for mov-
ies), to platinum status (for music), or the bestseller’s list (for
books) declined by half. Of new US primetime TV series,
only a quarter survive beyond the first season, whereas in the
1980s it was a third.”

At the same time, content production has become more
expensive. Factors that have increased the production cost
of media include rising wages. Audio and video media copy-
right licensing fees increased by 8.32% per year from 2010 to
2014.%° In Germany;, licensing costs in book publishing grew
by 9% per year for some years, and TV sports rights grew at
a rate of 914%.

What is the nature of financial success and failure
in media projects? As we discussed in » Chap. 2, The
Information Environment normal distribution does not
describe the media business well. The average is not the most
probable outcome. Instead, it is dominated by rare, extreme
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outcomes which are much larger than the most probable
outcome, the median.®! As mentioned, one often observes a
“80-20” outcome in which 80% of all media products do not
become profitable, 90% of all profits are generated by 10% of
the products, and 50% of profits are generated by 1-2% of
products.®? This is not simply a matter of small odds but also
of the statistical properties of media performance, which is
not normally (“Gaussian”) distributed.

With costs rising, rivals abounding, and attention frag-
menting, risk-reduction is a crucial management task in the
media production process.

There are various ways to risk reduction:

Market forecasting;

Selection of lower risk projects;

Insurance;

Shift of risk to others;

Diversification;

Hedging.

3.4.2.1 Market Forecasting

Forecasts are basic to many physical production decisions,
for the planning of:

Scheduling of production activities;

Ordering of materials and components;

Hiring and scheduling of labor;

Setting of inventory levels;

Planning of shipments.

Forecasting tries to predict the future based on historical data,
market studies, subjective predictions, surveys, or mathemat-
ical models. There are different types of forecasting:
Economic forecasts: macro-conditions of inflation, inter-
est rates, currency, economic growth, etc.
Technological forecasts: trends of technology. This
includes distribution technologies and consumer
devices.
Demand forecasts: for a product or service. These will
help in pricing, in planning, capacity requirements, or
deciding whether to enter a market.

Can the success rate of media products be improved by mar-
ket research? Some of this is discussed in » Chap. 9 Demand
and Market Research for Media and Information Products.

3.4.2.2 Selection of Lower-Risk Projects

Selecting projects such as a sequel to a blockbuster reduces
risk because it is easier for producers or publishers to pre-
dict success. Similarly, products involving a best-selling
author or a famous actor and singer, as well as imitations of
branded products, have already proved to be successful and
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are therefore less chancy.3’ Noteworthy among great sequel
series (“franchise” films) is the James Bond series (25 films),
with a worldwide box office of $7.1 billion. Star Wars (seven
films) generated $6.7 billion. True, there is also a sub-market
of people who prefer the newness and nonconformity of an
entirely novel product, but that is a much smaller audience.
Most consumers (and financiers) seek to reduce the risk of a
bad experience or waste of time by picking a familiar prod-
uct. To the producer, however, a sure thing in audience terms
is not necessarily an economic success. Those who control
its essential features—from story, to brand, to star partici-
pation—will extract its value and require major compensa-
tion. Sequels are therefore more expensive to make. And this
pushes the project back into financially risky territory.

In order to reduce such financial risk, it is important for
a producer to lock-in sequel costs in advance by contracting
and securing sequel rights in the intellectual property, and, if
possible, by reducing dependency on a particular star.

3.4.2.3 Insurance

Typically, about 1.5% of a film’s budget is spent on general
insurance that covers the production if something goes
wrong. General Production Insurance is of the type used
by any business to cover general liability, workers’ com-
pensation, equipment failures, fires, and so on. Errors and
Omissions Insurance protects production companies against
lawsuits for libel, slander and copyright infringement.

For movies with outside funding, banks or investors
require a completion bond to ensure that investors do not
lose everything if the film runs out of money. Completion
bonds are similar to insurance. They are purchased from a
guarantor. Major bonding companies are owned or backed
by large insurance companies. The guaranty fee is typically
3-6% of the production budget.

Insuring helps producers absorb costs when things go
wrong. A typical Hollywood film production costs half a
million dollars or more per day to shoot, and involves hun-
dreds of people on the payroll. In film and live performances,
a small injury by a star can become a big deal. The tragic
extreme occurred when Natalie Wood drowned during the
filming of Brainstorm, canceling the entire production and
costing $15 million. In 2000, actress Nicole Kidman injured
her knee while shooting Moulin Rouge.®* Two claims were
made to compensate for the delays, resulting in $3 million
of insurance losses. The same injury caused Kidman to drop
out of shooting Panic Room a year later and exposed insurers
to a claim of $54 million. The producers then went with a
different actress but still had an insurance claim for $7 mil-
lion for delays and expenses. Similar things can happen for
music performances. In 2010, the rock band U2 had to cancel
a series of concerts owing to lead singer Bono’s back injury,
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which cost the insurance company an estimated $17.5 mil-
lion.®> To mitigate its own exposure, the insurer can require
risk reduction during shooting. For the film The People vs.
Larry Flint, the insurer worried about actress Courtney
Love’s alcohol and drug problems, and required the constant
presence of a chaperone.

In finance terms, a completion bond provides an enhance-
ment to the producer of its subordinated debt (low-priority,
high-risk) to an investment-grade (low-risk) level.*¢ The guar-
antor’s existence also keeps a producer and director on their
toes to avoid losing control. While bonding companies rarely
assume control of a film, in those cases where they do they can
decide how the movie will be completed and delivered. For
example, the 1998 film The Adventures of Baron Munchausen
had originally been budgeted by British director Terry Gilliam
and German producer Thomas Schuehly for $23 million. When
the film went over budget and reached $31 million, the films
guarantors took over. The film required an infusion of another
$15 million and its US box office total was a dismal $8 million.
In another example, the 1992 film Malcolm X was taken over
when its expenses reached $33 million by the end of principal
photography. It had been planned at $28 million.®”

In the 1990s the French insurance giant AXA insured
about 150 films for a total of about $500 million. AXA went
into the insurance of “gap financing” for the many films
that could raise only 70-80% of their budgets. This enabled
American independent producers to secure loans from
banks. Of the approximately 150 films which AXA insured,
only about 30 could repay their loans. AXA faced at least
$250 million in losses plus huge legal bills.

3.4.2.4 Step-Wise Investment

(Option Contacts)
One major way to lower risk is to decompose a project into
several phases, each with a different risk level, with the option
to proceed or not to proceed to the next phase. Such arrange-
ments are common in venture financing as well as for film
and music investments.

In selecting a project for development, financial analysis
typically uses a Return on Investment (ROI) approach or
its variations, Discounted Cash Flow and Net Present Value
(NPV). The NGV approach is discussed further below. Such
a financial analysis has problems, because the estimates of
future returns and expenses are often quite weak and never
more so when it comes to the success of content. But even
in economic terms, the analysis is weak, because it does not
factor in a step-wise process, and hence discriminates against
longer term and riskier projects.3® Yet the methodology
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86 Caves, Richard E. Creative Industries: Contracts Between Art and Commerce. Cambridge:
Harvard University Press, 2000.

87 Goodell, Gregory. Independent feature film production: A Complete Guide from Concept
Through Distribution. New York: St Martin’s Press, 1998.

88 Mitchell, Graham R. and William F. Hamilton. “Managing R&D as a Strategic Option.”
Research-Technology Management (May-June, 1988): 153.
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O Table 3.9 Example for the distribution of revenues

Movie  Cost Probabilities and revenues

A 10M 30% 10M 40% 5M 20%
B 50 M 20% 70 M 20% 60 M 30%
C 100 M 35% 200 M 15% 100 M 20%
D 200M 50% 300 M 25% 250 M 15%

Expected value  Net profit
4M 10% -1M 57M —-43 M
40 M 30% 10M 41 M —-9M
90M 30% 2M 1024 M I9M
190 M 10% -150M 226 M 26 M

assumes a one-time investment decision—go or no-go.
There is no possibility built into the analysis to stop, abort,
and cut on€’s losses. To remedy this deficiency, an alterna-
tive methodology decomposes the investment decision into
several stages, with each investment seen as an “option” to
proceed to the next stage.®” This “real options” approach is
discussed, with numeric examples, in » Chap. 4 Technology
Management in Media and Information Firms, and will not
be repeated here. It analyzes an investment as a multistep
process in which a company can take a first step in a proj-
ect and can then determine whether to proceed to a second
investment. The option approach may therefore justify in
some cases a riskier strategy when there is an opportunity to
abort a project.”

And indeed, the approach of step-wise investment com-
mitment—an option contract—is prevalent in film and
theater. For example, a producer might acquire rights to a
book under an option contract for $10,000, and commission
a screenplay from a writer for another $40,000 to $100,000.
The producer and distributor, at each step, can proceed under
pre-negotiated terms that give them an exit strategy in case
they choose to get out of the project, and cut their loss.

3.4.2.5 Risk-Shifting

Content producers and distributors will reduce their risk by

shifting it to others (beyond insurers), in particular to:
Outside investors, by sharing potential losses with them
when they are sequenced into a late position on the lad-
der of those receiving payments. Being last to be paid,
they bear a disproportionate share of losses.
Talent and performers, by profit-sharing-based compen-
sation, which makes them a part of the downside risk.
Here, too, they might be last in line for their payout for
the upside, whereas the producer receives “first dollar”
which is less risky. Risk can be shifted through control
over the accounting of profits, in which direct costs and
overhead are inflated, while revenues are understated.
Fewer than 5% of released films show a profit for “net
profit participation” purposes.
Suppliers, by pushing inventory-holding requirements to
them.

89 Morris, Peter A, Elizabeth Olmstead Teisberg, and A. Lawrence Kolbe.“When Choosing R&D
Projects, Go with Long Shots." Research-Technology Management 34, no. 1 (1991): 35-40.

90 Boer, F. Peter. “Risk-Adjusted Valuation of R&D Projects.” Research-Technology Management
46, no. 5 (2003): 50-58.

Buyers, by requiring foreign distributors and other
distribution platforms to “pre-buy” as-yet-unproduced
projects.

Together, these techniques may make a content project
profitable to the producer even if it is a loss to others
involved.

3.4.2.6 Content Portfolios and Diversification

If risk reduction is the key for the lowering of capital cost,
diversification is the central element of such reduction.
Financial theory shows that an investment can achieve a
lower risk by being part of a portfolio. This is called diver-
sification.

The first type of diversification is a “product extension,”
where a company uses its expertise in one area to extend
into a related area. For example, the publisher of a business
newspaper may also create a real estate magazine. The British
firm Pearson has been successful in expanding in such a way
into business information publishing, broadly defined. The
company diversified its range beyond newspapers (Financial
Times, until its sale to Nikkei) into other print and broadcast-
ing products, for example FT business magazines, FT online
services, and FT newscasts.

The second type of diversification is that of portfolio cre-
ation. If there is a slate of four movies, A-D, each with a dif-
ferent probability of success, the expected value of the overall
outcomes is the sum of the products of the probability times
the result.

Suppose Movie A costs $10 million to make (see
@ Table 3.9), and may return in revenues, based on past expe-
rience and depending on the occurrence of certain events,
either $10, 5, 4, or -10 million with the probabilities of 30%,
40%, 20%, and 10%. The sum of the probabilities of all pos-
sible events for a film must equal 100%, because one of them
will occur. After determining the probability of all possible
outcomes, one can multiply the probability of each outcome
by the dollar value.

The expected revenue for Movie B, for example, is:

(0.2x70)+(0.2x60) +(0.3x40)+(0.3x10) = 41

Together, the expected revenue for the portfolio is:

5.7+41+109+226 =381.7
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The expected returns on investment are as follows:
Movie A: (5.7-10)/10 = —43%.
Movie B: (41-50)/50 = —18%.
Movie C: (109-100)/100 = 9%.
Movie D: (226-200)/200 = 13%.
Overall Portfolio: (381.7-360)/360 = 6%.

One can see that the expected return on the investment is
a moderate return of each separate project, ranging from a
positive 13% to a negative —43%. The overall return of the
portfolio is 6%. Thus a variety of titles attracts a range of
audiences and reduces a media firm’s vulnerability to a flop.?!
Of course, the upside is also reduced.

Should film project D be selected? Film D has the highest
expected profit ($26 million), and the highest expected rate
of return (13%). It has a small but non-negligible probability
of losing $150 million, and this could potentially bankrupt
the company. Thus one also needs to take into account the
tolerance of the firm to high risk. This risk is measured by the
variance of the asset’s returns from the expected value. That
expected value could be the same for two projects, but one of
them might have a much greater variance than the other in
terms of potential outcomes.

In the media world, portfolio diversification is created,
for example, by a music group owning dozens of labels (each
of which in turn might have dozens of artists), or by a pub-
lishing company with numerous magazine titles, or by a book
publisher with many imprints (sub-brands) and titles.

There is a third dimension of risk reduction by diver-
sification. It is based on the possibility that the separate
items are not independent of each other but are correlated.
People tend to plan to see a movie during the weekend. If
they decide against film A, the likelihood that they will see
film B increases, and vice versa. A and B are negatively cor-
related.

The incremental risk of an asset depends on whether its
returns tend to vary with or against the returns of the other
assets held. If it varies against, then it reduces the overall vari-
ability of a portfolio’s returns. As long as returns on assets are
negatively correlated (when one does poorly, the other does
well), even with extremely volatile individual assets a portfo-
lio as a whole may have a low overall volatility.

Finance theorists have used the concept of beta to describe
stock portfolios. Beta describes its sensitivity to broad mar-
ket movements. The overall stock market (represented by an
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index such as the S&P 500 or FT-100) is assigned a beta of
1.0. By comparison, a portfolio which has a beta of 0.5 will
tend to participate in broad market moves—but only half as
much as the market overall. In contrast, a portfolio with a
beta of 2.0 will tend to benefit or suffer from broad market
moves twice as much as the overall market.”> The formula
for beta is:

B cov(Zp,Zm)

2

Om

cov(Z,Z ) is the co-variance between the portfolio return
and the overall markets return. o2 is the variance of the
market’s return. The square root of a variance is called the
standard deviation. The standard deviation is a good measure
of risk of an asset: the more an asset’s returns vary from that
asset’s average return, the more volatile is the asset said to be.
A co-variance describes the volatility of an asset relative to
another asset. In our example, the co-variance describes the
volatility of the likelihood that a person who watched film
A will also watch film B. The larger that number is, in posi-
tive terms, the more of a complement the films are to each
other. An example would be a film and its sequel. The larger
a negative co-variance is, the more substitutes they are for
each other.

In finance theory and practice, beta is generally calcu-
lated from historical price time series. For example, 60 trad-
ing days of stock prices might be used to estimate covariance
and variance of a stock. The same approach can be used for
film assets. One would measure the co-variance of different
film categories against each other.

To calculate the variance of a portfolio, one takes the
asset’s deviation from the average rate of return for its asset
class and squares each of them. The resulting number is the
variance for the asset. The higher the number, the higher the
potential risk of the asset.”® The standard deviation for the
asset (0,), is the square root of the variance. The closer o, is
to zero, the closer the expected outcome is to complete cer-
tainty.

The goal of diversification is to reduce the variances of the
portfolio as a whole. In order to estimate the rate at which
two asset categories co-vary, one multiplies the deviation of
category A by the deviation of category B in each of N week-
ends and then average the products:

Co-variance(A,B) = ((Deviation A, x Deviation B, ) +(Deviation A, x Deviation B, ) +... (Deviation A y x Deviation B ))/ N

91 Picard, Robert. The Economics and Financing of Media Companies. New York: Fordham
University Press, 2002.

92 RiskGlossary.com.“Beta.” July 9, 2009. Last accessed August 2, 2012. » http://www.risk-
glossary.com/link/beta.htm.

93 Brealey, Richard A., Stewart C. Myers, and Alan J. Marcus. Principles of Corporate Finance.
New York: McGraw Hill, 2004.
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O Fig. 3.3 The efficient frontier
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These correlations can be used with statistical packages of
financial analysis to determine the most efficient combina-
tions of risk and return. The asset categories are correlated
with each other. These correlations can be used to find a set of
efficient portfolios—eflicient in the sense that for a given level
of risk no other portfolio exists that has a higher expected
return. This is known as the Markowitz Frontier. B Figure 3.3%
shows such a Markowitz Frontier where for each level of risk
the highest return is found. Or, put differently, for each level
of return the lowest risk level is determined.

One can think of a film (or any other item of content)
as an asset. That asset has certain attributes and is part of a

94 If the returns on the two assets in a portfolio vary in perfect lockstep, the standard devia-
tion of the portfolio would be the weighted average of the standard deviations of both
assets:

The standard deviation of Portfolio (A, B) = (X, X 6,) + (X, X 6,))

X, = the fraction of genre A in the portfolio

X, = the fraction of genre B
Graph based off of image from Smart401K. “Modern Portfolio Theory and The Efficient
Frontier.” Last accessed April 17, 2017. http://www.smart401k.com/Content/retail/
resource-center/advanced-investing/modern-portfolio-theory-and-the-efficient-frontier.
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(Standard Deviation)

category of assets with the same attributes. Consider a slate
of films. The different films for the season can be categorized
along several dimensions; for example, according to their
genre, their production budget, and their audience maturity
rating. The statistical variance and mean returns (profit) of
every combination of these attributes can then be found. The
mean return shows the expected profitability while the vari-
ance shows the risk. The statistical correlations between all
asset categories can then be calculated. It becomes possible
to identify the efficient portfolios: combinations of assets
where, given a level of risk, one cannot find higher expected
returns; or, put differently, where for a particular level of
expected returns one cannot find a portfolio with lower risk
characteristics. Among the efficient portfolios on such a
Markowitz Frontier the distributor or investor can pick the
desired portfolio based on its attitude toward risk.

As mentioned, for this illustration, film projects are clas-
sified by three attributes: genre, production budget, and the
audience maturity rating. Genres are comedy (C), drama
(D), and romance (R). Budgets are at two levels: moderate
(M) or high (H). Maturity ratings are based on the classi-
fications of the motion picture industry’s film rating board.
Ratings of G, PG, and PG-13 are combined as “unrestricted”
(U), while ratings of R and NC-17 are combined as “mature
audience” (M).

The number of asset classes is thus 3 x 2 x 2 = 12. Each
film can then be categorized along the three dimensions. An
asset of category “HDU” means high budget, drama, unre-
stricted. An example for a film of this class is Disney’s Pirates
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of the Caribbean: Curse of the Black Pearl. The movie had a
$140 million budget (high, i.e. H), it was a “drama” genre
(D), and had a film rating of PG-13 (i.e. unrestricted, U).
The box office receipts of the film were $654 million. From
the data for hundreds of these films, three variables can be
calculated.

Mean return per asset class;

Mean standard deviation per asset class;

Correlations between all asset classes

For each risk level, one can calculate the share of the 12
asset classes that should be included in the portfolio.?® In
the case of the 300 films for 2009-2011, such a portfolio, for
risk category 5 (intermediate) would include 27.1% of asset
class HRU (high budget, romance, unrestricted rating),
14.2% of asset class HDM (high budget, drama, mature
audience).

As part of a portfolio, the expected profit of a given movie
in a genre may be high enough to justify its production
within a desired risk level. But such risk may be too high for
producers who cannot afford to diversify, and can produce
only a single film.

The arrangement in which studios distribute numerous
films, or music groups own multiple music labels, or print
publishers own multiple magazine titles, reduces risk by
pooling many risky projects into a much less risky portfolio.
This makes their aggregate cash flow much safer for the lend-
ers. By reducing risk, portfolios reduce the cost of capital for
media companies and increase their access to financing. This
is one of the major factors for a content company’s success: to
deal with high-risk projects at a medium-risk financing cost.

3.4.2.7 Funding Levels

Partly as a result of the various techniques of risk reduc-
tion, some companies and industry clusters have access to
higher levels of project funding at a typically lower cost. In
the period 1996-2006, US annual investment in film produc-
tion grew from $8.7 billion to $14.7 billion, which was 59.6%
of world total investment. Europe’s growth in production
investments has been proportionally larger but from a much
lower base, from $2.3 billion to $5.8 billion, which is 23.7% of
worldwide film production investment.®”

To counter-act this Hollywood resource advantage, many
countries have assisted their film companies. The major
approaches are direct subsidies, tax advantages, and import
and exhibition quotas.®®

Why are countries providing such support? Beyond the
cultural and political, the creative sector is believed to have

96 Bai, Lihui, Paul Newsom, and Jiang Zhang. “Teaching Utility Theory with an Application in
Modern Portfolio Optimization.” Decision Sciences Journal of Innovative Education 9, no. 1
(2011):107-112.

97 In absolute terms, US film investments increased the gap with Europe: 68.6% of European
film theater (tickets) sold for American movies, while European films’ share in America, in
contrast, was 5.6%. Americans also attend more films than Europeans (4.88 in 2006, vs.
2.21 in Europe). Parrdo, Alejandro. “Europe-Hollywood: Face to Face Comparative Discus-
sion by Sector!” The Europe-Hollywood Cooperation, no. 8 (2007): 25-39.

98 Lee, Hyangsun.“An economic analysis of protective film policies: A case study of the
Korean screen quota system,” (paper presented at the annual meeting of the International
Communication Association, Sheraton New York, New York City, NY, May, 25, 2009).
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a multiplier for economic development. In the USA, states
and local governments have increased their efforts to attract
film and television production through tax-based subsidies.
The effectiveness of these tax subsidies has been challenged
by economists.?® Film production locates itself less due to tax
advantages but more through the presence of supportive film-
oriented services and expertise—specialized lawyers, invest-
ment bankers, location scouts, agents, production crafts, tech
support, creatives, and so on. These need enough steady vol-
ume to be economically viable.

3.4.3 Product Development

As presented above, organizational structure and risk reduc-
tion are two major factors for advantages in production.
Product development is the third key factor and will be dis-
cussed now.

3.4.3.1 Concept (Style)

A product needs to be designed based on an understanding
of users and the market. For innovative products the design
may be ahead of market demand. A product will often fail
if it is too far ahead. This is true for media technology as
well as for media content. Originality is important for suc-
cess but radical originality will often miss the mass audi-
ence. To be one step ahead of mass taste is innovative; to be
three steps ahead is risky in business (and artistic) terms.
A media manager can analyze the impact of audience
preferences using the distribution shown schematically in
O Fig. 3.4.

The content producer’s business decision (as opposed
to the artistic one) is to choose the “pitch” (the quality
level) for its product, along some relevant dimension: for
example, “high-brow” versus “low-brow” or “middle-brow.”
O Figure 3.4 shows schematically the relation between audi-
ence size and content pitch quality. It orders content pitch
quality along the horizontal axis, ranging from low quality

99 Christopherson, Susan and Ned Rightor.“The Creative Economy as “Big Business”: Evaluat-
ing State Strategies to Lure Filmmakers.” Journal of Planning Education and Research 29, no.
3(2010): 366-352.
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level to high. Shakespeare may be on the right, mud-wrestling

on the left. Audiences are willing to watch content in a gen-

eral range of their first preference, though at a declining rate
as one moves away from the first preference. This is depicted
by an audience triangle, which shows the overall audience for

a program quality.

The maximum area of a triangle (audience) is reached
where the content pitch is at the peak of the distribution
curve. Popular content, by definition, operates on a broad
appeal and aims at the peak of distribution of tastes. A single
content provider such as TV network X will position its
content pitch quality at the center of the distribution. The
second and third content producers such as TV networks Y
and Z will position themselves relative to X so as to maxi-
mize their audience triangles—not quite identical in quality,
because they would then share the overlapping audience, but
close to X. As more content providers are added, the spread
of offerings moves (rightward) toward higher quality. But it
also moves leftward toward the lower-quality offerings. If one
seeks a high-quality option (such as triangle C on the right)
there are several options:

1. A state-supported public institution with quality man-
dates, such as public service TV, a municipal theater or
symphony, or a university press book publisher.

2. An increase in the companies that supply content. As
their number grows, they will expand their offerings both
to the left (low quality) and to the right (high quality).

3. Direct payments by audiences where such was free
before: on demand, pay-TV, and so on.

It is a misperception that intellectually more demanding media
products are harder to create than popular ones. Actually, cre-
ating a success in either is similarly difficult, as the numerous
failures in gaining critical or audience success at every level
attest. It is not easier to create strong episodes of popular shows
such as, say, Friends, The Good Wife, or Gilmore Girls on a
weekly basis than it is to film a new version of Romeo and Juliet.
Media products typically either aim at a mass market or
a niche market.!®° Mass-market media products will be near
the center of the taste distribution. They are typically short-
term oriented and marketing-driven.!’! Niche products will
be more at the edges of the distribution, seemingly with low
demand. However, the center is likely to be crowded with
other products while niches may well be less contested and
their audiences may therefore be just as high, while higher
prices may be achievable and shelf-life is longer.
Niche-driven content is often less well-known but has a
considerable aggregate volume. An example of niche-driven
content is the genre Christian Contemporary Music, which
has a solid base of millions of listeners in the USA but rarely
gets covered in the news or culture pages. Niche books with
sales below 40,000 account for almost half of Amazon’s

100 A third category are “true talent” products which are driven by exceptional artists whose
performance cannot be readily replaced. See Aris and Bughin.

101 Aris, Annet and Jaques Bughin. Managing Media Companies: Harnessing Creative Value,
2nd Edition. West Sussex: Wiley, 2009.

revenues. Each niche-driven content is constrained by a lim-
ited target audience but the niches add up. As storage and
distribution become cheaper, niche products become eco-
nomically more viable. The opportunities to mass-market
niche media products increase as potential users can be iden-
tified and targeted, as global distribution becomes easier and
cheaper, and as cultures open up to the outside world. This
permits a worldwide aggregation of such niche audiences.

Book publishing has always combined a niche orientation
with a mass-market orientation (“best-sellers”). An orienta-
tion toward specialization is obvious for professional books,
but even in fiction publishers have ventured far to attract
niche audiences through finely tuned sub-genres.'%?

The divergence of the popular culture approach from the
niche approach is one of the differences between Hollywood
film and “artsy” films. In film, there are two major perspec-
tives on style. The Hollywood orientation toward popular
style is that of the business culture: “Film is show business.
No business, no show.” In several other film centers, greater
reverence is given to the creator than to the audience. The
film-maker’s orientation is to critical success (succes destime),
and even disdain for the general public. The famous French-
Swiss film-maker Jean-Luc Godard put it provocatively:
“Who is the enemy? The audience!”®* This dichotomy is
not new. Alexis de Tocqueville, the French political thinker,
wrote in 1830, after visiting America: “In aristocracies a few
great pictures [paintings] are produced; in democratic coun-
tries a vast number of insignificant ones”1%

The business problem with the “auteur” approach that
is centered on the creator/director is known to economists
as the “moral hazard” issue. Creators tend to strive more for
artistic recognition by their peer group than for creating a
business success for the media firm that pays for their ser-
vices. A media company needs to be able to control such a
situation and to balance its economic interests, in order to
enable long-term support of production with the need to
maintain the commitment of its creative workforce.

Elements of popular culture in film (as well as popular
novels, where applicable) include:

Brisk pacing;

Sexual tension;

Episodes of action, violence, and suspense;

Special effects;

Intrigue;

Mood music

A novel approach to an old fable;

Happy ending or “wow finish’10

102 For example, Atria, an imprint of Simon & Schuster, publishes erotic African American
romance novels. Another romance novel sub-genre is the Hispanic historical genre. Dan-
ford, Natalie et al. “Toujours LAmour.” Publishers Weekly. December 1, 2003. Last accessed
April 17,2017. » http://www.publishersweekly.com/pw/print/20031201/29546-toujours-
l-amour.html.

103 Glazebrook, Philip.“Movies versus films." The Spectator. May 31, 1997, 39.

104 De Tocqueville, Alexis. “In What Spirit the Americans Cultivate the Arts.” In Democracy in
America Volume Il. Charlottesville, VA: University of Virginia. Last accessed April 18,2017.
» http://xroads.virginia.edu/~HYPER/DETOC/ch1_11.htm.

105 Wasko, Janet.“The Magical-Market World of Disney.” Monthly Review 52, no.11 (April 2001):
56-71.
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The top-grossing films of the period 1999-2004, all with total
revenues over $1 billion, were Harry Potter 1 and 2, Spider-
man, The Lord of the Rings films, Star Wars—Episodes I and
II, Finding Nemo, and Pirates of the Caribbean.
As Edward Epstein observed, all of these successful mov-
ies had these characteristics!%:
Based on children’s stories, comic books, serials, car-
toons, or a theme-park ride.
Featured a child or adolescent protagonist.
Had a fairy-tale-like plot in which a weak or ineffectual
youth is transformed into a powerful and purposeful
hero.
Contained only chaste relationships between the sexes.
Featured bizarre-looking and eccentric supporting char-
acters that were appropriate for toy and game licensing.
Depicted conflict in spectacular but non-realistic ways,
and were bloodless for a rating PG or PG-13.
Ended happily, with the hero prevailing over powerful
villains and supernatural forces (most of which remain
alive for potential sequels).
Used animation to artificially create action sequences,
supernatural forces, and elaborate settings.
Cast actors who were not ranking stars and thus did not
command high compensation.
Were costly to make: just production costs averaged
$105 million.

There is no inherent reason why other countries’ studios can-
not produce similar popular content. Most European, Japa-
nese, Indian, Korean, Australian, and Egyptian films are not
“artsy” but aim at popular taste too. In other words, they also
often try to be commercially successful but succeed less, at
least when it comes to exports. (Usually only the “high culture”
films get exported, thus creating a skewed image of quality.)
The Indian film industry, known as Bollywood, aims squarely
at popular taste, where (chaste) love conquers all. Bollywood
films rarely mention politics, poverty, or the grim social reali-
ties of India.!”” They were produced mostly for audiences in
South Asia, yet have been moving toward globalization, par-
alleling the broader shifts in the Indian economy. Both Hol-
lywood and Bollywood succeed with audiences because their
orientation is demand-driven and popular.

Media firms must determine the right mix between pop-
ular and niche content. This means deciding on the optimal
portfolio mix, as described earlier in the analysis of portfo-
lios. Within mass products media companies seek the “com-
fortable novelty” The content must not repeat past audience
experiences, but still be familiar and accessible. Even lead-
ing-edge creators who try to be different and unconventional
follow many conventions, such as length, pacing, genre,
and so on. Based on audience and advertisers’ feedback and
research, media companies may create “engineered” content.

106 Epstein, Edward Jay. The Big Picture, The New Logic of Money and Power in Hollywood.
New York: E.J.E. Publications, Ltd., Inc., 2005.
107 Mehta, Suketu. “Welcome to Bollywood.” National Geographic. February 2005, 52-69.
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Examples are putting together bands with members who are
attractive to various audience demographics, the selection of
reality show heroes; the endings of films, and the composi-
tion of a film’s cast to appeal to multiple nationalities.

Similarly, some books are first conceived as a popular
rather than artistic concept, and the publisher then hires
writers to create the book. This often happens for non-fiction
titles such as travel guides or “how to” manuals. But in fiction,
too, editors initiate and encourage projects and even design
them. An example is the “Gossip Girl” books series. An edi-
tor at Alloy Entertainment, Cecily von Ziegesar, created the
concept, story, plots, and the characters, and wrote the first
eight books in the series. She also recruited writers who fol-
lowed the basic format. In April 2006, Alloy Books ranked at
Nos. 1, 5, and 9 on the New York Times’s children’s paperback
bestseller list.!%® “In the distant past, the film studios them-
selves had a recognizable differentiation, not just the individ-
ual films.!® MGM was known for musical fantasies, Warner
Bros. for crime dramas, Universal for horror films, Twentieth
Century-Fox for social realism, and Paramount for biblical
epics. More recently, no brand differentiation exists, with the
exception of Disney with its wholesome family-entertain-
ment image. Instead they cover the same broad spectrum
and create fairly similar content portfolios”

Innovation, however, is important for long-term survival.
Large media companies often try to encourage content inno-
vation by allowing “boutiques” to exist within larger organiza-
tions. Film distributors create semi-independent production
companies and artistic studios. Book publishers, too, acquire
small publishers or create small sub-publishers (“imprints”)
run by especially valued editors. The music industry uses this
model of small creative entities within the large organization.
Small independent labels, which are better at spotting new
artists, are often bought by the big firms.!!? A similar model
applies to the technology sector where small innovative start-
ups, if successful, are often bought out by established firms.

3.4.3.2 Product Selection

Selection among content ideas is a key media industry func-
tion. The typical investment per content production is sig-
nificant at the level of major media companies.

Hollywood film: $70 million;

Network TV series/pilot: $8 million;

Video game: $10 million;

CD: hit potential: $1million;

Book with bestseller potential: $0.5 million.

Any project competes for access to funding and to other
scarce resources such as management attention, marketing

108 Rich, Motoko and Dinitia Smith. “First, Plot and Character. Then, a Book Needs an Author.”
New York Times. April 27, 2006. » http://www.nytimes.com/2006/04/27/books/first-plot-
and-characterthen-find-an-author.html.

109 Epstein, Edward Jay. The Big Picture, The New Logic of Money and Power in Hollywood.

New York: E.J.E. Publications, Ltd., Inc., 2005.

110 Halbfinger, David M. “California Considers Tax Breaks for Filming.” New York Times, August
18,2005. » http://www.nytimes.com/2005/08/18/movies/california-considers-tax-
breaks-for-filming.html.
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and promotion priority, production facilities, and release
timing.
The main phases of such a process are:
Understanding the market and identifying needs;
Attracting, receiving, or generating ideas;
Selecting the project;
Monitoring, testing, and modifying the product;
Feedback.

It is claimed that of 10,000 theater scripts, one play is being
produced; of 5000 proposals for TV shows, one is chosen; of
film scripts, one in 5000 is made; and of novel manuscripts,
one in 15,000 is published. The president of the Doubleday
book publishing house reported that of 10,000 submissions
he received “over the transom” (i.e. unsolicited) each year,
only three or four were accepted. Fox claims to receive 10,000
film screenplays, treatments, books, and oral pitches yearly.'!!
Of these, 70-100 projects move into development. Of these,
only 12 films are created.!!? And, if only 20% of films break
even, that would mean that about two are ultimately success-
ful, out of 10,000 that enter the pipeline.

For TV program selection, out of thousands of proposed
ideas for series, in the USA about 600 are chosen each year
for further development. Of these only several dozen make
it to the pilot stage test production. About 15 shows are then
picked for regular programming by each major network,
with a funding commitment for about 13 episodes, and an
option contract for additional episodes. Most of these shows
are not renewed owing to insuflicient audience success.

Proposals for content production are received through
three major channels:

Media company managers, independent producers, and

established writers, all create concepts (story ideas) and

make a pitch for a production decision (“green-light”).

An agent presents a content idea such as a script or

manuscript to the media company.'?

The work is sent directly by the writers/performers, but

without the filtering role of an established agent, their

chances are low.

Business factors for selection are as follows:
Artistic quality;
If based on a play, concert, or a book, the sales history in
that medium;
Associated talent: directors, producers, authors, and
stars, and their track record;
The track record of past sales of work associated with
this talent;
The potential for sequels, merchandise, and movie-
related books and video games;
Competitive offerings;

111 One must be somewhat skeptical about all these numbers.

112 Caves, Richard E. Creative Industries: Contracts Between Art and Commerce. Cambridge:
Harvard University Press, 2000.

113 Levison, Louise. Filmmaking and Financing: Business Plans for Independents. (New York:
Focal Press, 2013), 64.

Fit with the company’s brand;

Fit with the company’s portfolio;

Whether the product will enhance the reputation of the
firm;

Pre-existing financing deals'%;

Anticipated marketing effort (hard sell? likely word of
mouth?);

Sales forecasts;

How promising the author/artist is for future creations.

Screeners read/listen to submitted proposals, demos, and
manuscripts and write internal evaluations. At music labels,
content is selected by artists and repertoire (A&R) managers.
The initial selection of new artists is usually done by small
or independent labels. The selection by a major label is then
often based on the success of the artist’s previous work or
that of the genre more generally.!'> A&R managers also assist
with the selection of songs, producer, and recording studio.
Some scan the music industry to find underserved market
niches and then seek out artists who will fit. Others follow
leads by trusted sources or visit live music venues to find new
talent.!1¢

In any selection process there will inevitably be wrong
calls followed by finger-pointing. Universal Pictures, after
spending more than three years developing the script of
Shakespeare in Love, decided in the end to pass on it. Disney’s
subsidiary Miramax then bought the rights and produced it,
and the film went on to win seven Oscars including for Best
Picture. To avoid taking blame there may be a built-in incen-
tive to play it safe by accepting projects associated with well-
known producers, directors, and stars.!!”

Of course, designing an effective selection system is
important. But any selection system, whatever it might be,
will be denigrated by many of those left out as biased, preju-
diced, and ignorant. And since-inevitably-most projects will
be rejected, any selection mechanism will be unpopular with
the artistic community.

In practice, the screening is a logistical challenge. Initially
it requires so many hours of professional attention that firms
are trying to cut the effort (and cost) required. Book publish-
ers may use unpaid interns to go through the “slush pile” of
manuscripts. They may also ask potential employees to read
an unsolicited manuscript and talk about it as part of their
interview process. As a major screening mechanism, many
publishers, film producers, or music labels do not accept sub-
missions unless they come pre-screened through a trusted
intermediary such as an agent or a person whose judgment
is valued. These agents endorse the scripts, in effect. They
are filters for quality as well as legal firewalls. They have to

114 Levison, Louise. Filmmaking and Financing: Business Plans for Independents. (New York:
Focal Press, 2013), 47-49.

115 Caves, Richard E. Creative Industries: Contracts Between Art and Commerce. Cambridge:
Harvard University Press, 2000.

116 Klein, Allison. “How Record Labels Work.” How Stuff Works. May 25, 2003. Last accessed
June 13,2014. » http://entertainment.howstuffworks.com/record-label1.htm.

117 Epstein, Edward Jay. The Big Picture, The New Logic of Money and Power in Hollywood.
New York: E.J.E. Publications, Ltd., Inc., 2005.
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do repeat business with a media company and hence must
protect their own reputation by maintaining a balanced and
objective perspective about their client’s work, while at the
same time promoting it.

Given the large number of submissions and the need to
keep track, a database must be created, including relevant
pieces of information. A book manuscript/proposal is then
reviewed by an acquisitions editor or similar professional.
The screener writes an internal report on recommended
projects, and possibly also on those that require significant
revision or rejection.!’® The report may include an estimate
of market potential and production cost. An author’s future
potential is factored in.!*

To make evaluations and selections more objective, trans-
parent, and less prone to personal favoritism there need to be
standards and criteria. These must also reflect the company’s
values and strategies.!?* 12! Being part of a large organization
exacerbates the problem. Peter Chernin, when President of
News Corp., observed that the business benefits of size—
leverage, synergy, and scope—are also fundamentally the
enemies of creativity.

At a university press, a professional editor, after an initial
screening, sends the manuscript to independent expert “peer
reviewers” for evaluation.!?? The manuscript’s author may be
anonymized to reduce personal bias, as are the identities of
the referees, in a “double-blind” system of evaluation.

In film and TV, some companies try to use computer
tools to do the initial screening on the script. Scripts that pass
are then reviewed by a studio reader who creates a “cover-
age” report, which very succinctly summarizes concept, plot,
principals, commercial prospects, and evaluation. This is
reviewed by managers in charge of creative affairs, and goes
up the chain for approval. The script may go through a dozen
executives. Input must also include that of marketers and
financial managers (a sensitive issue for creators).

Economic Tools for Product Selection

Project selection is done in every industry; it is not unique to
content industries. How is it normally done?

118 Curwen, Peter. The World Book Industry. New York: Facts on File, 1986.

119 Authonomy. “How book publishers decide which books to publish.” Last accessed June
13,2014. » http://authonomy.com/writing-tips/how-book-publishers-decide-which-
books-to-publish/; Legat, Michael. “What Do Publishers Want?” Writer Services. 2001.

Last accessed April 18,2017. » http://www.writersservices.com/resources/what-do-
publishers-want; Zacharius, Steven. “To Publish or Pass: The Editorial Meeting &Selecting
Books for Publication.” The Huffington Post. Last updated March 8, 2014. » http://www.
huffingtonpost.com/steven-zacharius/to-publish-or-to-pass-the_b_4542548.html;
Bennett, Jeffrey. "How Publishers Choose Manuscripts.” Ezine Articles. February 10, 2007.
Last accessed June 13,2014, » http://ezinearticles.com/?How-Publishers_Choose-

Manuscripts&id=449959.
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O Table 3.10 NPV of a film project

Year Cash flow, discounted Present value
t=0 -$7,000,000
=1 5,000,000 $4,464,286
1.12
t=2 2,500,000 $1,992,985
1.12?
=3 1,250,000 $889,725
1.12°
t=4 625,000 $397,199
1.12*
= 312,500 $177,321
1.12°

Financial tools for project selection are:
Payback period

Discounted payback period

NPV

ROI

Internal Rate of Return

Real Options (RO)

All of these are related and look at profitability over time.
Most common is the technique that considers net “present
value” (NPV) of a stream of income.

S

(1 + r)

C, is the net cash flow in year t, r is the discount rate (the
lower value of future cash over present cash), and ¢ is the time
of the cash flow.

Consider a film in which the total production cost comes
to $7 million. The revenue, after the theater’s share of half of
the box office receipts, decreases each year by half, from $5
million in the first year to $2.5 million in the second year, and
so on. We assume a discount rate of 12%. @ Table 3.10 shows
revenues and their discounted value.

Total NPV is

n

C
Z L =$7,921,516—-$7,000,000 = $921,516

.
=10

The film is profitable, with a ROI that is about 13%.
(($0.921 M)/$7 M].

The problem with this tool is that the future-oriented
revenue numbers are highly uncertain. Statistical tools for
project selection were therefore developed to improve the
odds on prediction. For film, an example is MOVIEMOD, a
decision support system for pre-market evaluation of motion
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pictures that was proposed by several marketing profes-
sors.!?® This model produces forecasts of box office perfor-
mance and offers diagnostic insights into the drivers of box
office performance, including marketing strategies. Another
example is that of Worldwide Motion Picture Group, which
was founded by a former statistics professor. It charges up
to $20,000 to compare the story structure and genre of a
draft script with past movies and their success rate.!* The
software looks for elements that attract (or repel) target audi-
ences. For example, in horror movies there could be demons
who either “target” people or “are summoned” by them. A
“targeting demon” is much scarier and has a higher audi-
ence appeal than one that is summoned. A second example is
bowling scenes, which statistically do not do well. Therefore,
from a commercial perspective, they should be avoided. The
problem is that this modeling basically mimic whatever has
worked before. Generally, it does not work well in the selec-
tion process (though might help later in designing market-
ing campaigns).'* If it did work, the success rate of films (or
books) would improve, and production companies not using
such models would suffer; and there is no evidence for this.

3.4.3.3 Product Development

“Development” is the process by which a story idea or edito-
rial concept is written, revised, and improved. For technology
projects, it is the “D” in “R&D.” According to one estimate, in
2002 the six Hollywood studios and their subsidiaries had
more than 2500 ideas in some stage of development with pro-
ducers. Most do not get produced in the end. For example,
90% of projects under development by Paramount were not
green-lighted. Projects that fail to get green-lighted are either
put in “turnaround,” which gives the producers the right to
sell them to another studio, or are simply abandoned. The
basic idea for a piece of content must be developed into a full
outline of a work. The process is divided into defined stages,
with an option at each step to continue for another round.

A film screenplay goes through dozens of drafts, and
is rewritten as late as during the shooting or in the editing
process.'?® The original writer often has no role or say in the
changes. For Broadway theaters, labor union contracts give
playwrights veto rights.'” High end “script doctors” may be
paid substantial fees for last-minute emergency revisions.

Feedback to content designers is constant. Films get
tested through “sneak previews” to help make changes. In
theater, plays and production are tested through public per-
formances, cascading from:

123 Eliashberg, Jehoshua et al. “Moviemod: An Implementable Decision Support System for
Pre-Release Market Evaluation of Motion Pictures.” Marketing Science 19 (2000): 226-243.

124 Barnes, Brooks. “Solving Equation of a Hit Film Script” New York Times. May 5, 2013.
> http://www.nytimes.com/2013/05/06/business/media/solving-equation-of-a-hit-film-
script-with-data.html.

125 Eliashberg, Jehoshua et al. “Moviemod: An Implementable Decision Support System for
Pre-Release Market Evaluation of Motion Pictures.” Marketing Science 19 (2000): 226-243.

126 Vascieck, Donald L.”How to Choose a Good Script Consultant.” DonVascieck.com. October
13,2010. Last accessed June 13, 2014. » http://donvascieck.com/screenwriting/how-to-
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127 Caves, Richard E. Creative Industries: Contracts Between Art and Commerce. Cambridge:
Harvard University Press, 2000.

Informal workshops, sometimes by non-profit organi-
zations, to small non-profit, to commercial theater, to
maybe TV and film;

To off-oft-Broadway;

To off-Broadway;

To commercial Broadway;

Maybe to TV pilot episode (for series);

To a regular TV show.

The development process is even more structured for tech-
nology-based content such as video games. Here, the process
starts with a lead designer/visionary, who is responsible for
the concept. The game is then broken down into a series of
levels and missions for a player to complete.!?® The special-
ized tasks are managed by level designers, software planners,
lead architects, and managers responsible for art, sound, and
quality. A game design plan also includes an overall budget,
a schedule,'? then sub-schedules for engineering, art, vari-
ous features, testing, and so on."** Most video game console
development teams require 20-50 people, and some over
100.

Market Research

Especially for expensive products, the development process
will often be dominated by marketability rather than art. This
will include a search for appealing endings and special effects
with a “wow-factor” The studios will also use test screenings
and focus groups to fine tune the film before the “final cut”
That said, audience research often misses successes or fail-
ures. For example opinion surveys predicted that the film
Fight Club would be a flop, yet it grossed more than $100
million.!3!

One type of market research is to recruit a focus group
and preview audiences for in-depth interviews or more gen-
eral survey responses. The demographic makeup is either
random or selected. Test audiences are often used for film
in advance of release. There are two types of such film “pre-
views”: for production and for marketing. Production pre-
views help film-makers fine-tune the movie while it is being
made, whereas marketing previews study an audience’s reac-
tions to complete films and assess marketing strategy.'*>

Many popular movies have been altered after being
shown to test audiences. Originally, Glenn Close’s character
in Fatal Attraction as the vindictive, spurned woman sur-
vived but audiences hated her, and the ending was therefore
changed to see her die.!*® Conversely, in the movie ET, the
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lovable alien space traveler character originally perished
before test audiences rescued him and sent him back to his
galaxy. In Pretty Woman, Julia Roberts initially rejected her
suitor Richard Gere, but audiences sought a happy end-
ing and it was tacked on. Thankfully, test audiences do not
always prevail. Wizard of Oz test audiences complained that
“Somewhere Over the Rainbow” slowed down the movie,
but the song stayed and became a classic.!** The actual test-
ing usually done by specialists with no particular axe to
grind, National Research Group is a film testing company
for Hollywood, specializing in test screening. Concept test-
ing is unpopular among screenwriters and other creative
Hollywood types, who suspect it to be responsible for reject-
ing their exciting, movie ideas.!?

Test marketing is the next step, with a limited launching of
the media product with full marketing and advertising efforts
in several test cities. The consumer response is then tracked,
for example from exit interviews. There are many problems
in test marketing. It is slow, expensive, highly aggregate, and
exposes the product to competitors.

In controlled studies, researchers manipulate the impor-
tant variables to observe their effect; it can be fairly accurate
but also costly and time consuming.!*® In contrast, in an
uncontrolled study, researchers are the only observers.

The statistical approaches include factor analysis, which
detects and locates current and potential preferences, and
which narrows the many variables into a smaller number of
factors. Some media firms have also used “psychographic”
studies to categorize readers by psychological rather than
demographic characteristics.'*”

These audience analysis tools are not used only by elec-
tronic media with audience maximization on their mind.
Newspaper editors, too, use various types of audience ana-
lytics to help shape their selection and placement of stories.
On the internet, it becomes much easier to track the popu-
larity of individual stories, the time spent reading them, and
potential sharing with others. This can be correlated with
other data about the reader herself. Experiments become
much easier on the internet. If Amazon.com wants to find
out whether a new design of a webpage increases sales,
it can run a controlled experiment. It will show the page
design to, say, every hundredth visitor. Determination of
whether the new design increases sales can be made within
a few days.!38

134 Bay, Willow. “Test Audiences Have Profound Effect On Movies.” CNN. September 28, 1998.
Last accessed April 18,2017. » http://www.cnn.com/SHOWBIZ/Movies/9809/28/screen.
test/.

135 Marich, Robert. Marketing to Moviegoers: A Handbook of Strategies Used by Major Studios
and Independents. Burlington, MA: Elsevier Focal, 2005.

136 Holden, Reed and Thomas T. Nagle. The Strategy and Tactics of Pricing: A Guide to Profitable
Decision Making. 3rd edition. New Jersey: Prentice Hall, 2001.

137 Meyer, Philip. The Newspaper Survival Book: An Editor’s Guide to Marketing Research. Bloom-
ington: Indiana University Press, 1985.

138 Varian, Hal R.“Kaizen, That Continuous Improvement Strategy, Finds its Ideal Environ-
ment.” New York Times. February 8, 2007. » http://www.nytimes.com/2007/02/08/
business/08scene.html.

59

3.5 Production Planning

3.5.1 Operational Challenges
for Content Production

3.5.1.1 “Scientific Management”

“Scientific management” was a concept conceived in the early
twentieth century by Frederick Taylor. He envisioned the
firm as a well-oiled machine, with defined process rules, clear
hierarchy, and each component being replaceable. Taylor
introduced the stopwatch measurement of the time required
for various tasks and indeed for each body movement. Taylor
was lionized in his time, but his examples and stories were
later revealed to be factually and analytically weak. Yet the
basic concept of a management company operations based
on models and numbers has survived.

Tools of operations management are:

Budgeting;

Capacity planning;

Scheduling;

Priority assignment;

Inventory control.

DA S

Software programs aim to guide managers, by using internal
and external data and various analytical modules. Manu-
facturing Resource Planning systems are used to organize
production.'* They use models of operations research busi-
ness process management and economic/finance analytical
business models. But to reach a proper judgment, a manager
needs to understand the elements of such programs. This will
be the subject of the next sections.

3.5.1.2 Budgeting

For a successful development process, a firm must bal-
ance three essential variables: budget, time, and quality
(B Fig. 3.5).140

In the real world, projects tend to achieve only two of
these goals!4!:
1. On budget and on time while sacrificing quality;
2. High quality and on budget, but requiring more time;
3. High quality and on time, but requiring extra spending.

The challenge to production planners is how to reduce over-
spending, while maintaining the schedule and the required
quality.

To create a budget, one needs to know comparative data
for similar projects and activities. Some are available to the
producer or publisher from their own past activities, others

139 Investopedia. “Manufacturing Resource Planning - MRP 11 Last accessed April 19, 2017.
» http://www.investopedia.com/terms/m/manufacturing-resource-planning.asp.

140 Based on Bethke, Erik. Game Development and Production. (Plano: Woodware Publishing,
Inc., 2003), 19-95.

141 Bethke, Erik. Game Development and Production. (Plano: Woodware Publishing, Inc., 2003),
19-95.
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High Quality

On Budget OnTime

O Fig. 3.5 Tradeoffs in the development process

must be found in databases, trade papers, and industry mag-
azines.!*? The rest need to be calculated based on specific cost
items, hours, pay levels, rental fees, and so on.

An example is the budget of several types of theater in
New York City. Theater productions and their budgets vary
greatly according to the nature of the production itself,
whether it is a Broadway show (premium commercial),
an off-Broadway (commercial or non-profit), or off-oft
Broadway (low-budget and non-profit). The figures were
compiled for the year 2001 and no updates have been pub-
lished. (B8 Table 3.11).

For the high-budget theater categories, advertising/
marketing and physical production account for about 40%.
Within physical production, scenery is the largest expense,
12.5% of the entire budget.'*?

One particular thorny issue in budgeting is how to allo-
cate costs among several different activities. Most media
organizations pursue, at any given moment, more than one
project. How then does one separate their revenues, costs,
and investments? This is discussed in » Chap. 13 Accounting
in Media and Information Firms, Here, we introduce one ele-
ment, that of activity-based costing or budgeting (ABC or
ABB).

ABC enables budget accounts for various activities based
on cost allocation for those activities. The full cost of each
activity is calculated, and “cost drivers” are established that
link cost elements to the various activities of the firm. ABC
breaks down overall costs according to how many resources
a particular activity consumes. ABC differs from traditional
cost accounting, which assumes that the volume of the end
product is the only driver of costs. ABC thus helps an orga-
nization to analyze which activities create what cost, and
enables firms to control their costs based on tangible activi-
ties rather than general accounting reports. Steps are:

142 Levison, Louise. Filmmakers and Financing. 4th edition. (Oxford: Elsevier, 2004), 153-168.
143 Brown et al. Wonderful Town: The Future of Theater in New York. New York: National Arts
Journalism Program, 2001.

1. Identify all activities that are performed within the
operation;

2. Categorize the activities as value-added or non-value-
added;

3. Select cost drivers;

Allocate total budget to the activities;

5. Identify the relationships between cost drivers and
activity centers.!**

L

An activity-based budget, by enabling managers to create a
clear relation between project costs and profits, permits man-
agers: to uncover waste and hidden costs; view the cost struc-
ture, efficiency, and probability of projects; identify places to
cut spending, or introduce technology changes that reduce
effort requirements for the activity; and enable informed
company budgets.!*®

Here is an example for ABC (with data provided in
B Table 3.12).

Suppose a company makes music CDs as well as video
DVDs. CDs are sold for $10 wholesale and DVDs for $16.
Of each type of disc, 20,000 are sold each week. Both use the
same factory, same workers, and same materials. One would
therefore think that DVDs are the more profitable product
line, with a sales price of $16 versus $10 for CDs. But before
reaching such a conclusion, one would have to allocate the
various costs associated with production.

The two products have the same cost for a jewel case
and the underlying disc. But the DVD manufacturing also
requires a patent license fee per unit, whereas the CD patents
have expired. Furthermore, the space requirements for DVD
stamping are four times as high as for CDs, and rent should
be allocated accordingly. The overall wage bill ($160,000)
should also be allocated between the two product lines.
Suppose it takes longer to make a DVD because 50 steps
are required, whereas CDs require 20 steps. To calculate the
share in wages, one first determines the number of total steps
for making the CDs (20,000 CDs = 20 steps) = 400,000 and
the number of steps for making a DVD = 20,000 DVDs x 50
steps = 1 million. The share of work steps in overall is, for
CDs, 400,000/1.4 million = 28.57% of the total labor steps,
and correspondingly 71.43% for DVDs. The total labor cost
of $160,000 is then allocated accordingly.

Energy cost is allocated in a simpler fashion. Suppose
that DVD machinery uses four times as much electricity. The
percentage allocation then would be 80% for DVDs and 20%
for CDs.

The results, after the ABC allocation are done based on
our assumptions, show that the simpler and cheaper product,
the CD, is more profitable in total ($92,280 vs. $57,720) and
on a per unit basis ($4.61 vs. $2.89).

144 Blackmon, Kate, Steve Brown, Paul Cousins, and Harvey Maylor. “Performance Measure-
ment and Improvement.” Operations Management: Policy, Practice and Performance
Improvement (St. Louis: Butterworth-Heinemann, 2001), 313-314.

145 Shane, John M. “Activity-Based Budgeting: Creating a Nexus between Workload and
Costs!” FBI Law Enforcement Bulletin 74, no. 6 (June 2005): 11-23.
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O Table 3.11 Theater budgets?®

Production type

Capacity
Length of run

Ticket price

Physical Production
Scenery
Costumes
Lighting

Fees
Director
Author
Designers

Salaries
Actors

Understudies

Stage Management

Rehearsal Expenses

Stagehands, load-in

Rehearsal space rent

Workshop expense
Front of House
Box office

Programs

Advertising/marketing

Publicist
Opening Night
General admin.
Payroll taxes
Insurance
Legal
Contingency
Union bonds

Actors Equity

ATPAM (Association of Theatrical
Press Agents and Managers)

Total (pre-opening)

Per-week expenses

Brown et al. Wonderful Town: The Future of Theater in New York. (New York: National Arts Journalism Program, 2001), 49

Broadway

1350 seats
Open-ended
$25-$70
Cost $/%
$418,250 (20.9%)
$250,000
$50,000
$50,750
$179,300 (9%)
$50,000
n/a
$100,300
$161,288 (8.1%)
$75,120
$30,048
$36,670
$187,000 (9.4%)
$130,000
$13,000
$0
$40,000 (2%)
$40,000
$0
$469,000 (23.5%)
$8000
$60,000
$211,162 (10.5%)
$28,778
$25,000
$20,000
$166,500 (8.3%)
$167,500 (8.4%)
$150,000
$10,000

$2000,000
$223,281

aBudget sub-categories of “other” are omitted.

bCompany pays annual rent

Off-Broadway (commercial)

287 seats
Open-ended
$47.50-$50

$66,500 (11.1%)
$37,500
$7500
$11,000

$42,789 (7.1%)
$9138
$7000
$14,388

$40,050 (6.7%)
$24,000
$2108
$5958

$55,100 (9.2%)
$15,250
$5000
$28,500

n/a“

n/a
n/a

$165,500 (27.6%)
$5500
$7500

$75,459 (12.6%)
$10,727
$5000
$16,000

$100,000 (16.6%)

$54,602 (9.1%)
$27,882
$2740

$600,000
$50,000

Front of house expenses accounted for under other categories
dincluded in annual company budget

Off-Broadway (non-profit)

165 seats
56 performances

$40

$34,050 (15.5%)
$18,000
$2000
$3000

$22,500 (10%)
$3800
$3600
$10,000

$51,180 (23.3%)
$23,760
$0
$9770

$12,900 (5.9%)
$11,500
$oP
$0

$12,730 (5.8%)
$9460
$750

$57,300 (26.1%)
$2400
$2500

$15,423 (7.2%)
$9323
n/ad
$0

$0 (0%)

$13,678 (6.2%)
$11,014
$0

$219,761
$5000-$11,000

61

Off-Off-Broadway

60 seats
15 performances

$15

$1250 (16.7%)
$900
$250
$100
$3150 (42.1%)
$1000
$0
$1300
$0 (0%)
$0
$0
$0
$1000 (13.4%)
$0
$1000
$0
$120 (1.6%)
$0
$120
$1955 (26.1%)
$1000
$0
$0 (0%)
n/a
n/a
$0
$0 (0%)
$0 (0%)
$0
$0

$7475
$937.50
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B Table 3.12 Activities-based cost allocation

Sales revenue $10/CD  $16/DVD  Total
(20,000 sold in each 200,000 320,000 520,000
product line)

Costs of goods sold

$0.60 jewel case 12,000 12,000 24,000
$1.60 disc 32,000 32,000 64,000
$1.60 special license for DVD 0 32,000 32,000
Total cost of goods sold 44,000 76,000 120,000
Gross margin 156,000 244,000 400,000
Operating expenses

Rent 20,000 40,000 50,000
Wages 45,720 114,280 160,000
Energy 8000 32,000 40,000
Total operating expenses 63,720 186,280 250,000
Net profit 92,280 57,720 150,000

3.5.2 Production Design

Production planning requires a time horizon. Some products
such as a hit song are short-term oriented, for maybe a single
year. Others aim at an intermediate duration for a handful of
years such as a smartphone app. And still others are strategic
and long range, such as the entry of Apple into the music
distribution business.

To configure the production process, a firm needs to
design a layout for equipment, people, and materials that
must interact. The product moves through that process. This
design may be expensive and require a commitment to a par-
ticular hardware, and it must therefore be planned carefully.

The configuration of the process can be designed either
according to product or by function. In a functional layout,
the job moves among specialized functions that process
many products. A film is a good example. One unit dubs
films, another adds music, a third produces the opening and
closing credits, and so on. Once done, the same people and
equipment then process other projects or products. By con-
trast, in a product layout, equipment, technology, and people
and equipment are allocated and dedicated to a particular
product. The production crew and post-production of a TV
talk show are likely to be dedicated exclusively to the show. In
planning its process layout, a firm needs to synchronize the
speed at which various production stations function in order
to avoid bottlenecks. This is known as line balancing. To
achieve it may require speeding up the throughput of slower
(or less predictable) segments, or in some cases the firm may
reduce the throughput speed of a fast segment, thereby reduc-
ing cost. The greater the line imbalance is, and the more of an
impact a bottleneck has on subsequent production tasks, the

more important it is to deal with the problem. Tools for the
planning and coordination of capacity are discussed further
below. Thus, a firm needs to carefully plan its production and
consider capacity needs, scheduling of activities, and its sup-
ply chain. At the same time, a firm needs to maintain flexibil-
ity and the ability to customize its products, something that is
especially important in the media environment.

Assembly-line production is where machinery has made
the greatest inroads. However, machines have become
smarter in terms of ability to assemble mass elements in dif-
ferentiated ways, and mass-customization has emerged that
combine the advantages of mass production with the greater
personalization of custom assembly of features. The way
that the computer maker Dell assembles its computers is an
example: mass-production, but each product being assem-
bled based on the buyer’s desired specifications.

We will now discuss three critical dimensions of produc-
tion planning: the supply chain, production scheduling, and
capacity planning.

3.5.3 Location and Supply Chain

An important management decision about production is its
location and the extent of its outsourcing. Whether it is the
assembly of electronic media devices or the editing of book
manuscripts, production activities have been decentralized
within highly developed countries and have also migrated to
other countries. Factors are labor costs, taxes, local resources,
market size and access to it, proximity, distribution costs,
regulatory environment, and governmental support.

For film, high labor cost and subsidies elsewhere have
led to the out-migration of some production activities from
Hollywood to North Carolina, Florida, or Canada. This kind
of “runaway production” to flexible-union, subsidy-embrac-
ing territories has enabled the production of films for 40%
less than in Hollywood.'6

Book publishers, too, have moved production activities,
especially to India. For example, Springer Science Publishing
employs 1200 Indian typesetters and editors for English and
German language works.'*

Outsourcing to other firms allows firms to concentrate
on their core activities while benefiting from the economies
of scale of specialist firms."*® For example, the UK public
service broadcaster BBC has not been engaged in the tech-
nical aspects of actual broadcasting since 2001, but has used
the transmission service company Red Bees (a commer-
cial BBC spinoff that also transmits for Virgin Media TV,

146 Labor union contracts allow studios to finance low budget non-union movies and TV
shows as long as the studio has no creative control.

147 Srinivasan, S.“German publisher Springer to shift 1550 jobs to India.” Rediff. Septem-
ber 14, 2005. Last accessed April 19, 2017. » http://www.rediff.com/money/report/
jobs/20050914.htm.

148 Outsourcing has different categories. BPO (business process outsourcing) is the outsourc-
ing of a specific operational task, such as payroll or invoicing. KPO (knowledge process
outsourcing) involves technological, analytical, and R& D skills. PPO (production process
outsourcing) is provided by a contractor to manufacturing.
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Channel 4, Canal Plus, Channel 5, RTE, and others).'*° This
has lowered costs for the BBC and gained access to updated
broadcast technology and infrastructure with expert engi-
neering support.

One must also recognize the downsides: most outsourc-
ing relationships are unsuccessful: the failure rate is said to
lie between 40% and 70%.'*° For building solid relationships
with suppliers, particularly those in distant countries with
different legal systems, trust is a crucial element.'”! Such a
relationship develops slowly. Typically, the first contracts
with a new supplier will be on a project-by-project or ship-
ment-by-shipment basis, and lengthens and deepens from
there. A contract includes a service level agreement (SLA)
between the buyer and the supplier. If the supplier fails to
meet the agreed levels of service, SLAs usually provide for
compensation, often in the form of price rebates.

Such an agreement is followed by constant co-ordination
and careful attention.!*? It requires:

Co-ordinating production schedule of buyers and ven-

dors;

Updating vendors on strategic changes or new products

early on;

Engaging in forecast of sales and sharing this in real

time;

Using a purchase order system to monitor the purchases;

Paying bills promptly;

Integrating each other’s inventory planning or forecast-

ing systems, electronic data interchange (EDI) and

enterprise resource planning.

The supply relationships have costs, of course. They include,
besides the direct procurement costs, the costs of transac-
tions, relationship handling, and supply management. Some
relationships have a high involvement, with extensive opera-
tional and personal interaction. Low-involvement relation-
ships work best when the products and services in question
are stable, specified, and standardized. But overly detailed
specifications may reduce innovation by a supplier. Con-
versely, there may be hidden costs in a loose relationship,
because in the absence of tight co-ordination the buyer might
need to build up inventories as a buffer against surprises.

A typical way for a buyer to lower cost is to use several
vendors to split orders and to rotate among them. However,
multiple sourcing can also include hidden costs. Relationship
handling costs are multiplied, and there will be lower econo-
mies of scale by a supplier and hence a higher cost.!?

149 “Outsourced Broadcast.” Cable & Satellite Europe no. 261 (September 1, 2006): 1. » http://
ezproxy.cul.columbia.edu/login?url=http://search.proquest.com/docview/221819396?acc
ountid=10226.

150 Overby, Stephanie.“The ABC’s of Outsourcing”” C/O. June 8, 2007. Last accessed April 19,
2017.» http://www.cio.com/article/2438784/outsourcing/the-abcs-of-outsourcing.html.

151 Outsourcing requires considerations beyond direct cost. There are legal considerations.
Who is liable if a product causes harm? What is the recourse in case of a dispute (which
will be frequent)? How reputable is the supplier?

152 Board of Trade of Metropolitan Montreal. “Manage Your Suppliers.” InfoEntrepreneurs. Last
accessed May 22, 2014. » http://www.infoentrepreneurs.org/en/guides/manage-your-
suppliers/.

153 Gadde, Lar-Erik and Ivan Snehota. “Making the Most of Supplier Relationships,” Industrial
Marketing Management 29 (2000): 305-316.
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An “arm’s length” relationship to a supplier may there-
fore not be the best approach. Instead, vendors become part
of a stable production network relationship across the value
chain. In that scenario, suppliers do much more than deliv-
ering low-priced items. The supplier relationship becomes
an important asset of a company and it requires investment
and maintenance. It is a two-way interaction with intense
co-ordination of various activities and mutual adaptation of
resources. Such tight relationships may also have downsides
as they may tie a company to a particular design. Operating
these interdependencies is part of supplier relationship man-
agement.

As these production relations become more efficient they
strengthen a firm. At a certain point competitive advantage
is no longer based on a company’s own capabilities but rather
on its relationships with other companies. Its production
moves from one of internal value chain to one of an external/
internal value network.!®* This is a management approach
which Hollywood studios have mastered for a long time
in their interactions with independent producers and the
numerous specialist vendors that are part of a production
and distribution project.

3.5.4 Inventory Management

Operation research (OR) is a collection of mathematical and
statistical techniques for decision-making and management
tasks. It often incorporates stochastic elements of uncertainty
and random variables.

An example is the management of the supply chain, in
other words how to obtain the inputs for the production pro-
cess. A firm must find and select suppliers, provide storage
for its inputs, and store the finished products while await-
ing distribution. The challenge is to reduce an expansive
inventory that is sitting around without creating value, but
incurring cost. At the same time, the inventory level must be
consistent with the risk levels the firm seeks.

For several media products, there are also a reverse logis-
tics chain. Books and magazines, in particular, are returned
by the retailers to the publishers if they are left unsold; and
for many products, buyers can engage in returns if they are
unsatisfied.

It is usually important to maintain a sufficient and reli-
able inventory of inputs and outputs for future use. Inventory
provides the following positives:

Protection against unforeseen supply interruption;

Smooth production flows;

Meeting a higher demand than expected;

Improved delivery speed;

Flexibility.1>

154 Gadde, Lar-Erik and Ivan Snehota. “Making the Most of Supplier Relationships,” Industrial
Marketing Management 29 (2000): 305-316.

155 Brown, Steve et al. Operations Management: Policy, Practice and Performance Improvement.
(St. Louis: Butterworth-Heinemann, 2001), 202-237.
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Examples are:
Paper supply by printers of magazines and newspapers;
Printed books to meet orders by retails and libraries;
Copies of DVDs in a retail store for buyers and renters;
Parts and components for producers of electronic
devices;
Advertising space or minutes in media to provision ad
agencies.

Inventory, however, is expensive to maintain since it ties up
capital and requires the expense of storage. In some circum-
stances, inventory holding costs may account for as much as
60-80% of the total cost of a product or service. On the other
hand, inventory shortages also end up costing money by los-
ing present and future sales.

Perhaps the best organized supply chain system is the
renowned Japanese just-in-time (JIT) system. A JIT sys-
tem requires major co-ordination and reliability of all par-
ticipants, with constant communication and interaction.
It reduces inventory and waiting time. It favors production
clusters that are geographically proximate.

More generally, the supply chain process is being increas-
ingly helped along through taggings such as bar codes and
radio-frequency identification (RFID). For internal produc-
tion management, especially for supply chain management,
software tools include EDI. With this a buyer’s internal sys-
tem contacts the supplier’s system and transmits the infor-
mation, instead of having a buyer generate a purchase order
and transmit it to a supplier (via humans operating fax, mail,
digital transmission), and the supplier then entering the order
into the system. A related software language XML (Extensible
Markup Language), is used for documents to communicate
across organizations. XML is more flexible than EDI as it
does not require a standard across the organizations. Instead,
it uses tags which allow information to be passed in different
formats and be understood based on these tags.

Another set of software tools is material requirement
planning software. This takes target output figures and calcu-
lates input quantities, identifies necessary delivery schedules,
organizes the ordering of inputs, and tracks performance.

The computer maker Dell has an inventory strategy
where it basically has no inventory at all. “Inventory is a four
letter word at Dell”!>¢ The company claims that it turns over
inventory 107 times per year. CEO Kevin Rollins says, “The
longer you keep it the faster it deteriorates—you can liter-
ally see the stuff rot ... Cutting inventory is not just a nice
thing to do. It’s a financial imperative” Dell used to carry
20-25 days of inventory in a network of warehouses. It cre-
ated a Japanese-style JIT manufacturing model, and this has
cut costs drastically. On the other hand, it makes the com-
pany more vulnerable to future labor strikes, natural disas-
ters, and other disruptions.

Dell gets paid immediately by customers but does not pay
suppliers for over a month. It has no inventory cost because

156 Breen, Bill.“Living in Dell Time!” Fast Company. November 1, 2004. Last accessed April 19,
2017.» http://www.fastcompany.com/magazine/88/dell.html.

its suppliers must hold it for Dell. When a customer places a
purchase order, Dell immediately generates orders for parts
from its main suppliers, who are located around Austin,
Texas, and have 90 minutes to deliver the parts. But if some-
thing goes wrong in the supply chain, production is jeopar-
dized, given the skimpy buffer of inventory. A close attention
and planning are important. Thus when Dell was alerted to
the possibility of a labor lockout in American port facilities, it
created a “tiger team” and developed contingency plans. Well
in advance it chartered 18 Boeing 747 jumbo jets to carry
parts and products from Asia to the West Coast.!>” Each
plane could hold enough parts to make 10,000 Dell comput-
ers. After the lockout began the charter rates for cargo planes
rose by nearly half a million dollars on every Boeing 747, but
Dell was covered. It survived a ten-day supply-chain inter-
ruption while holding only three days of inventory.

Inventory order management can be done either in a fixed-
order system or in an economic order system. In a fixed order
system a specific amount is reordered whenever the level of
inventory drops below a certain point.!*® For example, if the
minimum desired inventory is 1000 units, and the reorder
quantity is set at 200, then when the inventory dips to 999, 200
new units will be ordered. In contrast, an economic order quan-
tity (EOQ) minimizes total inventory cost, which consists of the
cost of ordering, purchasing, and holding. The calculation for
an EOQ uses the Wilson Formula. Its simplest form assumes
that demand for the product is constant and known, no qual-
ity discount is obtainable, replenishment is instantaneous, and
orders take place when supply is down to zero. EOQ minimizes
the sum of purchase cost, holding cost, and ordering cost.

The Wilson Formula for the optimal ordering quantity is

24B
EOQ = [=22
=\

where A is annual demand, B is the ordering cost per order,
and C is the holding cost per unit.

Consider this example. A maker of 3D devices requires a
special twizzle for each pair of 3D goggles. It wants to mini-
mize its inventory costs. It estimates its annual demand as
24,000 twizzles. There is a $10 cost per order for twizzles, and
a $5 holding cost per twizzle per year. By using the Wilson
formula, the EOQ would be \}EZ (24000)(10)/5] = 310 units,
in other words about every three business days. Ordering
less, or more, would raise its cost. If the holding costs double,
the order size would decline to 219, with a frequency of an
order every other business day.

However, the assumption of the Wilson model is restric-
tive. Suppose that demand is uncertain: when the seller does
not have enough product on hand it will lose the sale. On the
other hand, unsold merchandise might be worthless at the
end of the period. This problem is known as the news vendor

157 Breen, Bill. “Living in Dell Time” Fast Company. November 1, 2004. Last accessed April 19,
2017.» http://www.fastcompany.com/magazine/88/dell.html.

158 Brown, Steve et al. Operations Management: Policy, Practice and Performance Improvement.
(St. Louis: Butterworth-Heinemann, 2001), 202-237.
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O Fig.3.6 Example of film pro-

65

duction planning BREAKDOWN SHEET Page:

Show: Production #:
Location: Date:
Description # of pages
Scene # [Ext] Road leading to the lake [Day]
6 Boys walk toward lake 1/8
8&9 The boys hide 5/8
# Cast Atmosphere Props
Stand-ins

Camera Wardrobe
Stunts

Special effects Visual effects
Makeup Transportation Sound/music

model—one cannot sell today’s extra newspapers tomorrow,
or make up for missing papers today. The calculation has
to balance the cost of being overstocked with that of being
understocked.

3.5.5 Production Scheduling

A major operational challenge for content production is
scheduling: production timetables, release dates, sequenc-
ing, and so on. Software packages make this easier and faster.
For film, in particular, planning must be elaborate. Each day
of production costs a lot of money. For example, the film
Terminator 3 was running a daily operating cost of $300,000.
Stars may become unavailable after certain dates. It is there-
fore important to organize the production process.

In the James Bond film Tomorrow Never Dies, while
the main star Pierce Brosnan was playing the 007 hero in
London, a stuntman playing James Bond was being filmed
at another English location, a third Bond was parachuting
out of a plane in Florida, a fourth Bond was piloting a speed-
boat in Bermuda, and a fifth Bond was shooting a swimming
scene in London. The co-ordination of these scenes and their
logistics requires elaborate planning, especially since they
included many uncertainties such as weather.!

An important function of production management is
thus the scheduling of facilities and people. In a flow job

operation, with a high and standardized process, this is a
more predictable task. A rotogravure printing company, for
example, will schedule the various magazines it prints very
tightly in order to optimize the very expensive machine. In
order not to create problems for other magazines with their
varying distribution schedules, they must adhere absolutely
to these times.

The scheduling issue becomes more complex for job
shops where no two products might be the same, and thus
their production is non-routinized as well as often volatile.

Another task of production management is sequencing.
This leads to the question of prioritization: which jobs get
priority, and under what principles (e.g. is it ‘first com, first
serve’; or, is it ‘closest to deadline’; or shortest time to com-
plete’).

For a film, the script is broken down into scenes. Each
scene must be planned in a breakdown sheet, which includes)
locations, cast, props, wardrobe, extras, stunts, visual and
special effects, animals, vehicles, and so on.'*° The number of
work days required at each location. The length of each scene
is estimated by its page count, measured in eighths of a page
(8 Fig. 3.6).

Planning is similar for a monthly magazine, with tasks
that need to be done by specific days before publication.
O Table 3.13 illustrates this.

For example, the editorial copy may be started 49 days
before publication date. The first stage of editorial work

159 Epstein, Edward Jay. The Big Picture, The New Logic of Money and Power in Hollywood.
New York: E.J.E. Publications, Ltd., Inc., 2005.

160 Honthaner, Eve Light. The Complete Film Production Handbook. (Burlington, MA: Focal
Press, 2010), 57.
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B Table 3.13 Production schedule—working days prior to publication day

Editorial

Start

First third completed
Second third completed
Final third completed
Covers completed
Advertisements

First

Final new copy
Supplied images
Final flat-plan?
Editorial Cromalins®
Advertising Cromalins
Bandc artwork

Bound inserts
Sections to printer
Imposed proofs OK
Print order/close date
Press date—cover
Press date—text

Bind commence
Subscription delivery
Wholesalers delivery

Publication date

Copy Page proof Page OK To printer

49 45 40 37

41 37 35 31

34 30 28 24

29 26 23 19

34 32 28 26
28

26

19

21

23-15

20-15

34

13-11

11-9

10

10-8

0

Kobak, James B. How to Start a Magazine. New York: M. Evans & Company, 2002

aFlat-plan is an imposition that shows the position of advertisements and editorial

bCromalin is a type of color proof

‘Band refers to a printed band encircling each issue, either promoting the issue or concerning an

advertisement

must be completed 41 days before publication. The pages are
then proofed and finalized, and that copy goes to the printer
31 days before, and back to editorial on day minus 24, and
so on. The schedule incorporates other items, such as the
cover, advertising, printing, and delivery. The planning of
this process includes a “thumbnail” version with blank text
pages.'®! This permits decisions about the design of the issue
and its layout. Production artists can then be tasked to create
and arrange text, photos, artwork, and ads into intermediary
proofs and then final versions of page layouts.

161 Daly, Charles P, Patrick Henry, and Ellen Ryder. “How Magazines Are Made. The Magazine
Publishing’ Industry. (Needham Heights, MA: Allyn & Bacon, 1997), 217.

= Gantt Chart

A popular planning tool is the Gantt Chart, which displays
how a project proceeds over a timeline, and where the proj-
ect stands in terms of overall completion.'®> An example, as
applied to book production, is the graph that appears here as
O Fig. 3.7.1%

m  The Critical Path Method

A different tool used for scheduling is the critical path
method (CPM). The CPM methodology was developed in

162 Gantt, H.L. Work, Wages and Profit. New York: The Engineering Magazine, 1910.
163 Based on McKay, Hannah.“The Production Timeline!” Shadow Time Writers. May 30, 2014.
Last accessed April 19, 2017. http://shadowtimewriters.com/tag/production-timeline/.
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O Fig.3.7 Gantt schedule for

book production Production Starts Production Ends

and Marketing
Begins

Month Month Month Month Month Month Month Month

1 2 3 4 5 6 7 8
P A
' ' ' Cover ' ' '
Copy : : : / : : :
Editing | ; : Design : : 5
Phase : i W Y i i
; i Layout Design . i
Developmental : Developmental AR i :
Editing Phase 1 ; Editing Phase 3 Layout Design E
Phase 2 Y
Developmental )
Editing Phase 2 Layout Design
Phase 3
O Fig. 3.8 Critical path method
(CPM)
Photolithography
NG
Metal
Start Wafer. Deposition Finish
Preparation 3 Days
3 Days @
Etching
2 Days
Micro- Electrode
Electrode Assembly
Production 2 Days
4 Days
1957 by the chemical company DuPont. A critical path dis- Identify bottlenecks and slack activities;
plays a timeline of the project development, but additionally Identify the critical path (longest path through the net-
prioritizes different parts and identifies activities that could work) (@ Fig. 3.8).1%4
delay the entire project.
The steps in CPM project planning are: A hypothetical example for a CPM diagram is a produc-
Specity individual steps; tion of a new microchip. The project comprises the task of
Determine the sequence of steps and draw a diagram; (A) wafer preparation—three days, (B) micro-electrode
Estimate time for each step; production—four days, (C) photolithography—one day,

Provide a graphical view of project stages;
ShOW WhICh aCtlYltleS are Crltlcal to malntalnlng the 164 Figure based on “CPM Diagram.” NetMBA » http://www.netmba.com/operations/project/
schedule and which are not; cpml.
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O Fig. 3.9 PERT chart example for music video production (schematic)

(D) etching—two days, (E) electrode assembly—two days,
and (F) metal deposition—three days. These tasks have their
own start and end date. Activities C and D cannot be started
unless activity A is completed. If task A is delayed then C and
D will be delayed as well, as would the entire project. Con-
versely, there is no point in tasks D and E being completed,
as they are, in days five and six and then sit idle while F is
scheduled to be completed only after seven days, even with-
out delays. Therefore, the project manager has to accelerate
the finish of F by one day, possibly by using resources from D
which would slow down that activity by a day. This juggling
would result in all tasks being completed at the same time,
on day six.

CPM works best as a scheduling tool for projects with a
fairly high certainty as to the completion times of the vari-
ous stages. Applications include the scheduling of magazines,
books, and regular T'V series, where the estimated completion
times tend to be predictable. Many other projects, however,
present uncertainty in this respect. Here, a closely related
methodology, the product evaluation and review technique
(PERT) is applied.

The PERT chart approach helps to plan where different
activities are involved. It defines required activities that are
part of the project, their estimated completion period, with
a certain probability, and whether they are a prerequisite to
other steps.!®® The methodology was initiated in the 1950s
for large defense systems where hundreds of contractors
with thousands of tasks each contributed to a project with
a certain probability distribution for completion. For each
activity the expected time is approximated by incorporat-
ing the most optimistic, the most pessimistic, and the most
likely, in this weighted average:

Expected time = (Optimistic + 4 x Most likely + Pessimistic)/ 6

An example for a PERT chart is the production of an online
music video. The process is broken down into five activities:
selecting, recording, artwork, planning marketing, and mar-
keting. Each of these activities has an expected length of time
(in days) in which it is to be accomplished (@ Fig. 3.9).16

165 NetMBA.“PERT." NetMBA Business Knowledge Center. Last accessed April 19, 2017.
» http://www.netmba.com/operations/project/pert/.

166 McGraw-Hill Technology Education. “Multimedia: Making It Work” Lesson 15-Planning and
Costing (2003): 14. » http://ewibowo.files.wordpress.com/2009/02/10-planning-costing.
pdf.

The expected time is based on an optimistic scenario
(0), a pessimistic one (P), and the most likely one (L).
E=(0+P+4L)/6.

For example, suppose that for recording the scenario
would mean, in days, either 8 (optimistic), 16 (pessimistic),
or 9 (most likely). The expected time would be E = (8 + 16 +
(4 x9))/6 =60/6 = 10.

In a similar way, the other expected times can be estimated
for each operation. Two parallel tracks are designed for the pro-
duction. While recording is taking place, artwork and market-
ing design is taking place. Their expected time is 10 + 20 = 30.
This is a considerably longer time path than the expected time
for recording, which is 10. Thus the recorded music would
have to wait for 20 slack days for the other necessary tasks to be
completed. The only way for the two tracks to converge in time
would be for recording to perform on the worst-case (pessi-
mistic) scenario (20 days), while the marketing design and art-
work performs on the most optimistic scenario (5 and 15). This
is a conceivable scenario, but highly unlikely. Its probability is

l . l . l :L,i.e. four chances in a thousand.
6 6 6 256

The alternatives would be to speed up the artwork and the
marketing design to match the expected recording activity
time, which could be expensive, or to deliberately slow down
recording (for potential cost savings but slower output), or to
create a parallel track for artwork and marketing.

This is a simplistic example, of course, but imagine its
extension to a more complex project such as making a film,
with numerous activities—some that can be in parallel, oth-
ers that must be sequential, and all with varying likelihood of
on-time performance.'¢”

3.5.6 Capacity Planning

A major question in production is the upper limit of the orga-
nization to create output. This capacity must match expected
demand. This is true for quantity but also for diversity. If
capacity falls short the firm will have problems with distribu-
tors and customers. But the other extreme, over-provision
of capacity, is costly. The proper balance is determined by
demand analysis but even more so by a production process
that can adjust its capacity rapidly. And this also requires
tight co-ordination with suppliers, who in turn must be rapid
in adjustment. There are various analytical tools for capacity
planning. Generally, “flow-oriented” media with repetitious
operations makes more use of these planning techniques
than “job oriented” projects. Examples include:

1. Design and construction of telecom and cable infrastruc-

ture;
2. Physical production of books, magazines, CDs, DVDs;

167 Manchester Metropolitan University. “PERT Analysis Toolkit” MMU. Last accessed April 19,
2017.» http//www2.mmu.ac.uk/media/mmuacuk/content/documents/bit/PERT-toolkit-
v1.pdf.
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3. Production of media consumer electronic devices;
4. Soap operas and TV series (“batch jobs”).

3.5.6.1 Linear Programming

Linear programming is a technique for solving some opera-
tion management problems. It uses an algebraic linear expres-
sion that defines the production as an objective function that
must be either maximized or minimized (depending on the
task definition), and uses other equations (or inequalities) as
the constraints on that function.

For this type of linear programming one can use the
Simplex Method to find the optimal solution. One can plot
the objective function, show the constraints, find their corner
points (vertices), and then check the vertices with the objec-
tive function to find maximum and minimum.!®® There is a
fundamental Corner Point Theorem, according to which a
maximum or a minimum of an objective function with con-
straints will be found at a vertex.

An example: a film production studio produces two prod-
ucts, films and TV shows. The profit for the studio is $10,000
per minute of a TV episode, and $20,000 per minute of film.
The following conditions must be met:

1. Only 10,000 minutes of sound stage time is available for
shooting.

2. The studio has a TV network contract to produce at least
1000 minutes of TV shows.

3. The studio has a private contract to produce at least
2000 minutes of film.

4. To protect against piracy and bootlegging, both products
are delivered in armored trucks with an annual delivery
capacity of 180,000 miles

5. The TV show recordings are delivered to a network
located 10 miles from the studio.

6. The film recordings are transported 30 miles to the film
distributor.

168 Pease, Katie.“Simple Linear Programming Model” (M.A. diss., Earlham College, 2008).

15000

How much of each product should be produced for maxi-
mum profit?

Let x represent the number of minutes of TV shows and
y represent the number of minutes of film. Then the profit
function is p(x,y) = 10,000x + 20,000y. The constraints are
as follows:

x+y<10,000

x 21000

¥ =2000

10x+30y <180,000

To find the optimal solution one should first graph the con-
straints to find all the vertices (8 Fig. 3.10).16% 170

As mentioned, the maximum will be at one of the vertices
that are bounded by the constraints (A, B, C, and D). Thus,
maximum profit is at vertex C, where X = 6000 minutes of
TV shows and Y = 4000 minutes of film, for a total profit of
$140,000.

The underlying assumption of the approach of linear
programming is linearity, in contrast to, for example, an
exponential relationship that increases or decreases more
rapidly. Linear programming generally ignores the effects
of uncertainty, instead assuming that the results of deci-
sions are predictable and easy to foresee. A variant is
non-linear programming where the objective function or
constraints are not linear. Such a model is much more dif-
ficult to solve.

Linear programming can also be used in the creation
of a movie production schedule. The main task is to find a
feasible start time for each activity. Each activity has a set of
required resources. These required resources are added up
when the movie script has been broken down into activities.

169 Boehm, George A.W. The New World of Math. New York: The Dial Press, 1959.
170 Figure based on Pease, Katie. “Graph for the Refinery Model” in “Simple Linear Program-
ming Model” (M.A. diss., Earlham College, 2008).
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Constraints for the activities arise from resource limitation
from, for example, working day time constraints and blocked
times. There can also be different and conflicting objectives,
such as to minimize location changes.!”" A small film project
might have 40 activities and require 120 resources (actors,
electricians, stagehands, etc.) to be planned around and
scheduled. A larger project might include 600 activities and
200 different resources.'”?

3.5.6.2 Queuing Models

A sub-area of OR is queuing theory, which is a mathemati-
cal and statistical analysis of waiting lines. The methodology
permits the calculation of performance measures such as
the average time spent waiting in a queue, the total number
of people waiting or receiving service, and the likelihood of
people giving up and abandoning their wait.

Waiting lines for service or production processing are
formed in many operations: customers in a movie box office
line, callers for a cellphone customer service representative,
installation orders for cable TV, artists seeking time in a
recording studios, films requiring time on a sound stage, or
components needed in an assembly line.

The optimization question is partly how to reduce wait
times (shorten the queues). But doing so also raises costs.
To calculate the balance between capacity and output is
easy enough when demand is constant. In that case, capac-
ity should be equal to demand. But usually demand is not
a constant but fluctuates unpredictably. In statistical terms,
demand follows a stochastic processes: variables take on val-
ues according to some probability distribution.

Queuing problems can be solved by analytical formulas
or simulation methods. Analytic models can be used for
simple situations and approximations. Simulations are used
for complex situations or more precise solutions.!”?

3.5.7 Quality and Contingency Planning

Production management includes the management of prod-
uct quality. This does not mean the assurance of the high-
est possible quality, the creation of a premium product, but
rather, for a chosen level of quality, a consistent result in
terms of performance and expectations. For media products,
the chosen level of the product might be called the “pitch”
of the product, for example a ‘high-brow’ versus a popular
culture product. Within the chosen pitch level the quality of
the product should be consistent. For a TV series, an incon-
sistent episode—either at a lower or higher pitch level than
expected—will create disappointment.

The costs of quality defects are considerable. Product
design and the production process may need to be redone

171 Bomsdorf, Felix and Ulrich Derigs.“A model, heuristic procedure and decision support
system for solving the movie shoot scheduling problem.” OR Spectrum 30, no. 4 (October
2008):751-772.

172 Tague, Nancy R. The Quality Toolbox, Second Edition. (Milwaukee: ASQ Quality Press,
2004), 236-240.

173 Schroeder, Roger G. Operations Management. New York: McGraw-Hill, 1981.

and retested. Products will be delayed in reaching the market.
There might be warranty and liability issues, complaints, and
the development of a poor reputation. On the other hand, it
is also costly to control and maintain quality, and this might
delay a product’s introduction to the market.!”*

Examples where the consistency of quality is important
are the production of DVDs and CDs. Almost always a cer-
tain percentage of products is defective. Similarly, in film
shooting, the technical quality of the take might not be at the
expected level. In mobile phones, batteries might not work
properly.

Another example is software design, where there are
many ways in which a new product can malfunction in unex-
pected ways.!”> Each module within the software product
undergoes testing. Selected users perform acceptance test-
ing.!7® Statistical testing is based on random usage,'”” with
“beta testing” being undertaken by people who do not work
for the company but use the product.!”® At the beta testing
stage, the product has been completed and tested, and no
serious errors have been left unaddressed.

To assure quality, companies have engaged in a variety of
initiatives. One process is Total Quality Management, where
the entire organization is engaged in continuous improve-
ments over a product’s entire life-cycle. This requires the firm
to determine and specify a customers’ needs, then design a
product to meet that need, monitor the results for feedback,
incorporate improvements, and expand the process to sup-
pliers.

Another approach is Six Sigima, whose goal is to reduce
variation in a mass-production process. This kind of qual-
ity control is statistically driven by performance statistics,
thereby applying more to flow job production such as tele-
coms or consumer electronics and less to the production of
unique content. Sigma is the standard deviation that shows
how much variation there is from the expected result. The
ideal target, six standard deviations, means a probability of
99.99966 of a feature not having a defect, or 3.4 defects in
a million. Six Sigma is a management tool that identifies
where firms need to make improvements in order to reach
their desired sigma. Motorola introduced Six Sigma in the
late 1980s, followed by Honeywell and GE.'”*

Failure Mode and Effect Analysis (FMEA) is a methodol-
ogy that analyzes the potential ways in which a product might
fail.'® It is a way of identifying potential reliability problems
before they occur. This methodology was initially developed

174 Schroeder, Roger G. Operations Management. (New York: McGraw-Hill, 1981), 528.

175 Coleman, M.J. and T.S. Manns. “An Approach to Software Quality Assurance Training.” The
Statistician 36 (1987): 493-498.

176 Harter, Donald E., Mayuram S. Krishnan, and Sandra A. Slaughter. “Effects of Process Matu-
rity on Quality, Cycle Time, and Effort in Software Product Development.” Management
Science 46, no. 4 (2000): 451-466.

177 Kenett, Ron S. and Emanuel R. Baker. Software Process Quality: Management and Control.
New York: Marcel Dekker, Inc., 1999.

178 Kaner, Cem, Jack Falk, and Hung Quoc Nguyen. Testing Computer Software Second Edition.
New York: John Wiley & Sons, Inc., 1993.

179 Cavanaugh, Roland, Robert Neuman, and Peter Pande. The Six Sigma Way: How GE, Motorola,
and Other Top Companies Are Honing Their Performance. New York: McGraw-Hill, 2000.

180 Tague, Nancy R. The Quality Toolbox, Second Edition. (Milwaukee: ASQ Quality Press,
2004), 236-240.
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for the military in order to assure system-wide reliability.
It makes no sense to have some components of a system
designed to be much more reliable than others of equal
importance. Thus the failure probabilities of each component
and the impact of such failures need to be analyzed. In a typi-
cal application, the probability of failures of a component are
classified as being one out of five levels: extremely unlikely,
remote, occasional, reasonably possible, and frequent. The
severity of the failure is classified in six steps, from very
minor to catastrophic. The detection probability is classified
in five levels, from certain to low or undetected. Together,
one can obtain a score that prioritizes and highlights prob-
lems. Problem components can be classified according to
their risk level (probability x severity x detection) into cat-
egories of low, moderate, high, and unacceptable.

Where all three factors are high the risk becomes unac-
ceptable. If two of them are high but the third is low, the risk
might become moderate or even low. A threshold of unac-
ceptable failure can be set. For example, if for an activity
detectability is moderate (4), while probability is reasonable,
possible and repetitive (4), and severity is critical (5), the
overall failure risk score is 4 x 4 x 5 = 80. If the firm sets
its unacceptable rate at a moderate 37 (3 x 3.5 x 3.5), then
the activity would fail that threshold. The consequence is for
the firm to improve its operations such that detection and
probability are reduced, and possibly the severity mitigated,
in order to reduce its FMEA score.

Toyota, for example, assigns measures of 1-10 for each of
severity, probability, and detection, and prioritizes improve-
ment actions based on the overall scores (0-1000). After
addressing these items, it then recalculates the improved
score, and addresses the remaining issues accordingly.

The FMEA process can be used to analyze a movie pro-
duction in its early planning. It can be used to deal with
movie shoot scheduling and increase its reliability. FMEA
can identify potential problems, failures, their probability,
and their effect on the film shooting. It suggests responses
to mitigate the failures. Of course, one can never anticipate
every single possible failure, but one can deal with a long list
of potential failures.'8!

Such planning needs to take into account resource con-
strains.'®? One could reduce each potential problem by vastly
overprovisioning resources to deal with every conceivable
worst-case scenario, but that would not be economically
efficient.

There is software to help manage the schedule, track
actual performance, and adjust the plan. The problem with
this approach is that some of the most severe consequences

181 Crow, Kenneth. “Failure Modes and Effects Analysis (FMEA),” NPD Solutions. Last accessed
April 19,2017. » http://www.npd-solutions.com/fmea.html.

Brucker, Peter et al.“Resource-constrained project scheduling: notation, classification,
models, and methods.” European Journal of Operational Research 112, no. 1 (1999): 3-41;
Demeulemeester, Erik L. and Willy S. Herroelen. Project scheduling — a research handbook.
Norwell: Kluwer Academic Publishers, 2002; Strong, Kraig. “Using FMEA to Improve Soft-
ware Reliability.” Tektronix. August 16, 2013. Last accessed April 19,2017. » http://www.
uploads.pnsqc.org/2013/papers/t-026_Strong_paper.pdf; U.S. Department of Energy.
“Failure Modes and Effects Analysis Flowchart”. Last accessed April 19,2017. » http://
www.hydrogen.energy.gov/permitting/risk_flowchart.cfm.
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are hard to conceive in advance. There are also interactive
risks, where each component on its own seems quite safe, but
not in some unforeseen combination with others. It also does
not function well in assessing the risk of human operators
who control and intervene in the system. That said, FMEA is
helpful in identifying and dealing with quality and risk issues
in complex systems.

3.6 Production Control

To control and run the success of a business or product, one
must be able to measure performance. Traditionally, perfor-
mance measurement has been financial, going back to the
double-entry book keeping of fourteenth-century Venice
and to cost accounting adoptions by Josiah Wedgwood and
Alfred Sloan as part of modern cost accounting. Measurement
techniques became more refined for the continuous-flow
type of production. Cost, however, is not the only measure to
be measured. In media products, performance metrics also
include:

Audience size and trend;

Audience composition;

Market share;

Churn and loyalty;

Speed to prototype

New subscriptions;

Number of new products launched.

183.
>

3.6.1 Budget Control

Once production has started, expenses rise rapidly, and it is
essential to maintain control over them before it is too late to
take action. There is nothing new about cost overruns. The
very first book ever printed, Johannes Gutenberg’s Bible, went
greatly over budget and schedule, and his financier, Johann
Fust (or Faust), obtained a court order in 1455 to get control
over all the printed Bibles, selling them subsequently at a profit.

Monitoring of actual time used, cost of various activi-
ties, performance, and a comparison of planned (budgeted)
and actual figures helps decide whether corrective action is
needed. There are several cost tracking techniques. For a “job
shop” production, job-costing is used, which compiles direct
costs (materials and labor) as well as a share of overhead and
indirect costs attributed to each project. “Flow shop” firms
with repetitive production of homogeneous goods use pro-
cess costing, and calculate unit costs or total costs divided by
the number of units.'8

Budgeting needs to be continuously adjusted. Software
packages make this easier and faster.'®> To control cost, high

183 Aris, Annet and Jaques Bughin. Managing Media Companies: Harnessing Creative Value,
2nd Edition. West Sussex: Wiley, 2009.

184 Wild, Ray. Production and Operations Management. London: Cassell, 1995.

185 Honthaner, Eve Light. The Complete Film Production Handbook. (Boston: Focal Press, 2001),
27-34.



http://www.npd-solutions.com/fmea.html
http://www.uploads.pnsqc.org/2013/papers/t-026_Strong_paper.pdf
http://www.uploads.pnsqc.org/2013/papers/t-026_Strong_paper.pdf
http://www.hydrogen.energy.gov/permitting/risk_flowchart.cfm
http://www.hydrogen.energy.gov/permitting/risk_flowchart.cfm

72 Chapter 3 - Production Management in Media and Information

O Fig.3.11 Example of daily

cost overview accounting Show: Another Day, Another Dollar. Prod.
#2777

Date 07/05/2017

Day#_4

Start Date:_07/01/2017 Scheduled Finish:_07/18/_2017 Revised

Finish:__07/20/2017

Per Call Sheet Shot Ahead/Behind

# of scenes 6 4 2 behind
# of pages 53/8 45/8 6/8 behind

Budgeted Actual Cost Overrun (-)
Cast overtime $5000- $6500- $1500-
Shooting hrs. 12 13 $20,000-
Meal Penalty $500- $300- $200
Extras $632- $577- $55
Catering $840- $960- $120-
Tech Equipment $2,250- $1,687- $563
Unanticipated Addt'l prop asst. 10hrs. @ $22/hr. $242-

Fringe $44-

Total fortoday  $21,088-

budget activities such as film shoots utilize daily produc-
tion reports. They state how many minutes were filmed or
recorded, the estimated running time of the film created,
the hours of all crew and cast members, and events on the
set.!% One measure of production effectiveness is the shoot-
ing ratio, which is the footage to be used for post-production
editing relative to the footage shot.'®”

A daily cost overview is provided in @ Fig. 3.11'% as an
example.

What does this daily cost sheet show? It was the fourth day
of shooting the film Another Day, Another Dollar. During the
day, four scenes, accounting for four-eighths and five-eighths
of script pages were completed. However, this was two scenes
and six-eighths of a page behind schedule. At the same time,
cost ran over by $21,088, chiefly owing to an extra hour of
shooting, which also led to various other charges. A few bud-
geted items such as extras and a meal penalty, however, came
in at less the cost, and slightly offset the day’s deficit. Thus, on
that particular day the production was behind schedule, took
longer, and cost more than planned.

186 Patz, Deborah S., Surviving Production: The Art of Production Management for Film and
Television. (Studio City: Braun-Brumfield, Inc.), 114-122.

187 Kindem, Gorham and Robert Musburger. Introduction to Media Production. 2nd ed.
(Woburn: Focal Press, 2010), 55-60.

188 Table based off of “Daily Hot Costs” figure from Honthaner, Eve Light. “Basic Accounting.”
The Complete Film Production Handbook. New York: Elsevier, 2010.

Previous total $4,000-

Grand total $25,088- (over)

3.6.2 Productivity Measurement

Productivity describes how efficiently a company trans-
forms inputs into outputs. It measures the units of product
or service produced per inputs such as employees or unit of
time, space, and capital investments. This can be expressed,
Output

in principle, by the ratio . The higher the ratio, the

nput
greater the productivity. Operationalizing this, the following
are measures for such an output/input relationship:
1. Revenues/employee;
2. Value-added/employee;
3. Revenues/cost of inputs;
4. Total factor productivity (output not caused by indi-
vidual inputs).

Different methods of measuring productivity yield different
insights, as @ Table 3.14 shows, which compares productivi-
ties for film for the USA, Europe, and India. When outputs
are measured in physical units (i.e. films or TV shows), Hol-
lywood’s productivity is much lower than that of India’s or
Europe’s (in the investment required per unit produced). It is
$70 million per film in the USA, versus $7.5 million in Europe
and $1.5 million in India. But when output is measured by
tickets sold per invested dollar, India is highest (2.33), while
Europe is very low (0.08). The USA is in between at 0.24. The
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B Table 3.14 Film investments, revenues, and ROI

Investment/film
(USS M.)

us 70

Europe 7.5

India 1.5

Hollywood big budget is spread over a much larger audience,
and its production budget per actual viewer is hence smaller
than for a European film. For each ticket that is sold, Hol-
lywood spends significantly less than its European counter-
parts. Its budget is much higher, but so are the number of
tickets it generates per film.

On a per-ticket basis, Bollywood is even more efficient.
But when output is defined as revenues generated per invest-
ment, Hollywood at $1.27 per dollar of investment becomes
more productive than India ($1.19) and much more produc-
tive than Europe ($0.40). In Europe, films on average thus
lose 60 cents on the dollar, and the deficit is made up by non-
theater revenues, subsidies, and co-production with TV net-
works. In India, films return 0.19 cents on the dollar, while in
the US they return 0.27 cents on the dollar.

When it comes to the productivity of individual creators,
this is difficult to measure and such measurement is deeply
unpopular with creatives. It is most accepted for software
programming, where metrics for measuring productivity in
software development exist and data can be tracked and col-
lected fairly easily. This includes measures such as:

1. Lines of code or function points'®’;
2. Number of software products completed;
3. Number of features delivered in products.

For other types of writing, one method of measurement
involves tracking production output, such as articles or
pages, completed by journalists, scriptwriters, or editors.!”
A daily one-hour soap opera episode requires the production
of about 75 pages of script per day by a writer or a team."?!
However, such output-oriented approach lacks consider-
ations of quality or of difficulty. It takes much less of an effort
for a journalist to cover a routine sports event than to break
a local corruption story. Other ways to measure journalis-
tic productivity therefore include measuring input activities
done by journalists, such as interviews conducted. A third
and more recent approach, made possible by online publish-
ing tracking technology, is to count “clicks,” “hits,” or time
spent by readers; in other words, measuring the ratings of a

189 Zells, Louis. Managing Software Projects: Selecting and Using PC-Based Project Management
Systems. Wellesley, MA: QED Information Sciences, 1990.

190 Picard, Robert G.“Measuring and interpreting productivity of journalists.” Newspaper
Research Journal 19, no. 4 (Fall 1998): 71-84.

191 Allen C. Robert. Speaking of Soap Operas. (Raleigh, NC: University of North Carolina, 1985),
46-73.

Worldwide Worldwide tickets/ Overall rev./ ROI
tickets/film investment investment

17 0.24 1.27 0.27
0.6 0.08 0.40 —0.60
3.5 233 1.19 0.19

story in terms of audience. What size of a readership does the
writer generate? Neither of these approaches is particularly
satisfactory for an individual story or day, let alone for the
quality of journalism, but over time the numeric aggregates
might reveal trends.

3.6.2.1 Production Functions

To estimate the efficiency of production, economists and
managers use a production function or its close relative the
cost function. A production function describes a relation-
ship between the quantity of the outputs and the quantity of
inputs. Given the right data, managers can use production
functions to determine the least-cost combination of inputs
for a given output or given levels of inputs to determine the
maximum output. These are short-run decisions. Production
functions can also support long-run strategic decisions. They
can show the direction for a company to expand its produc-
tion levels.

An example. A newspaper prints 10,000 newspapers per
day, which it sells for $1 each. It employs four print workers.
An additional worker would cost $300 per day and would
result in 1000 additional newspapers printed per day. The
marginal revenue is therefore $1000 and the marginal cost
of hiring the additional printer is $300. As long as there is
enough demand for the increased output, the firm should hire
the new worker. But as more printers are hired, their mar-
ginal product will decline because they crowd each other. The
firm should stop hiring when hiring the extra printer results
in fewer than 300 extra copies being printed and sold. How
can the relationship of printers and output be measured? One
estimates production functions by identifying and measur-
ing a firm’s output relative to input factors such as capital,
labor, and materials. The analyst chooses among several
forms (specifications) of the equation to be measured based
on the data available, and picks the techniques of regression
analysis for an estimation of the parameters.

A linear production function with two input factors capi-
tal (K) and labor (L) is:

QO =akK +bL. (3.1
The output level Q is the sum of capital and labor inputs,
each multiplied by their respective productivity coeflicients.
These coeflicients are found by using the data with a statisti-
cal method of estimation.
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Equation 3.1 is a linear approximation of the reality. But
since it does not reflect trends in the output quantity, such as
a steadily increasing or decreasing productivity, a linear pro-
duction may not be a sufficient approximation. Therefore, the
exponential Cobb-Douglas function offers a better approxi-
mation of the reality (Eq. 3.2).

0= AK°"IP. (3.2)
The exponential parameters o and f are also known as the
elasticities of the output with respect to capital or labor.2

In the “Cobb-Douglas” specification, where a + f = 1,
there exist constant returns to scale. An increase of K and
L by 10% would also increase Q by 10%. Where a + f > 1,
increasing returns to scale exist, and where a + f§ < 1, there
are decreasing returns to scale.

To find the parameters of a Cobb-Douglas function, one
needs to first take its logarithm, making an exponential equa-
tion into a linear one that can be readily estimated statistically.

logQ=logA+alogK + BloglL (3.2)
If one has enough observations of Q, K, and L, this kind of
equation can be readily estimated by econometric software
packages.

How would one get the data to estimate production func-
tions? One way is an engineering approach based on the per-
formance of machinery and the required people. A second
method is the statistical approach, by collecting observations
from either time series data (usually from the firm’s own pro-
duction over time), cross-section data (over several firms/
industries in one time period) and using them as data points,
or a combination of the two.

Example 1

A simple linear production function for the newspaper print-
ing plant mentioned above, with two variables (see Eq. (3.3)).
Using the linear equation:

O=a +bK+cL (3.3)
The observations of outputs, machinery, and labor (number
of workers) for each quarter over seven years permits the esti-
mation of the best line that fits the scatter of these data
points. Using an ordinary least square (OLS) regression, one
finds that the production relations can be expressed as:

0 =-35.654+3.120K +1.951L

(0.58)  (531) (4.62)
with a statistical fit of R2 = 0.805 (fairly good), and an f-statistic
of 47 (significant). The numbers in parenthesis show the so-
called t-statistic for the coefficients, which show a high statis-
tical significance.

192 A third type of specification for a production function is the translog function, a general-
ization of the Cobb-Douglas function. It is defined as

logQ =B, + B, logK + By log L+ B, (logK)2 +Bs (logL)2 + B, (logK)(logL).

When §, ; (=0, the translog function equals the C-D function.

Interpretation: Adding $1 million of machinery raises the
printing capacity up to 3,120,000 newspapers per period.
Adding one additional worker can raise the printing capacity
up to 1,951,000 newspapers per period.

In a scenario of 200 workers and $80 million of capital,
the output quantity is 604.15 million newspapers per period.

Example 2
For the same data of the preceding example, we apply the
Cobb-Douglas function by using its logarithmic function:

]n(Q):ln(A)+aln(K)+[31n(L) (3.4")
The results of the regression estimation are

In(Q)= 3,5198+0413 In(K)+ 0.620 In(L) (3.4")
R*=0.839 (high);F Statistic = 59.89 (signiﬁcant).
This can also be expressed as:

0 =33.777 K413 [06% (3.4)

a + f = 1.042, which is slightly bigger than 1; therefore,
slightly increasing returns to scale exist, of about 4% per dou-
bling of output.

We find that the result of the logarithmic Cobb-Douglas
function gives us better results in statistical terms, and also
allows for a more realistic non-linear relationship.

An example for the Cobb-Douglas production function
relates to several industries in the country of Oman.'** Using
data for the years 1994-2007, the regression estimates for
several industries are as noted in @ Table 3.15.

Paper/paper products and machinery show almost con-
stant return to scale (@ + f ~1), whereas chemicals have
decreasing scale economy (0.57) and printed materials
increasing returns to scale (1.61).

3.6.2.2 Cost Functions

Gathering data for the production function can be difficult,
as information is usually not easily available on capital,
machines, or labor, and these measures are often inconsis-
tently defined. It is usually easier to obtain information about
aggregate cost and prices. Firms usually know how much
money they spend, and the price of an input, and such data
can be used in a cost function, which is closely related to the
production function. A cost function tells us how the total
cost varies as the output level is changed or as the factor
prices vary.

Generally speaking, cost functions show how a firm’s
cost relates to determinants such as the output level, the
input prices, the technology, the size of the plant, or other
factors. It helps managers to estimate the effects on cost of
expanding the output level or of the plant. Consequently,
the cost function is especially helpful for the production

193 Hossain, Mohammad Zakir and Khalid Said Al-Amri.“Use of Cobb-Douglas production
model on some selected manufacturing industries in Oman, Education, business and
society.” Education, Business and Society: Contemporary Middle Eastern Issues 3, no. 2 (2010):
78-85.
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O Table 3.15
Industry

Paper/paper products

Printed materials/recorded media

Chemicals

Machinery

planning purposes. Generally, we can denote total cost C
as a function of the price levels of the inputs I and of output
level Q.

C=f(PR.0)

While cost functions tend to be easier to measure than pro-
duction functions, they also have some problems. Output
data is based on units of products, but these might vary
greatly across firms or within a firm. Films or computers
made by different producers are not identical. Output levels
are often aggregated across several products. And, perhaps
most fundamentally, cost data is based on accounting num-
bers and often does not include depreciation.

A linear specification of a cost function might look like
this:

C=a+bQ+cCy +dCy, (3.5)
Cy is the cost of capital and C, the cost of labor. Together,
they define the cost C of production for a certain level of pro-
duction Q.** The cost of capital is expressed as the rate of
return that capital could be expected to earn in an alternative
investment of equivalent risk. C, is the wage rate.

It is more realistic to opt for an exponential cost func-
tion, one where the added contribution of labor or capital
cost gradually declines with the size of operation.

C=aQ'clcl (3.6)
When b + h = 1, cost will increase proportionally with output
(constant return to scale).'®®

This helps managers to estimate the effects on cost of
expanding production on changing costs. This makes the
cost function useful for planning purposes.

Using linear regression:

In(C)=In(a)+aln(Q)+BIn(C )+yIn(Cy) (3.6)
In(C)=—125+0.415In(Q)+0351In(C, )
+0.2741In(Cy ) (3.6")

194 Modigliani, Franco and Merton H. Miller.“The Cost of Capital, Corporation Finance and the
Theory of Investment.” The American Economic Review 48, no. 3 (June 1958): 261-297.

195 Pindyck, Robert S. and Daniel L. Rubinfeld. Microeconomics, 3rd Edition (Englewood Cliffs,
NJ: Pearson/Prentice-Hall, 1995), 233.
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Industry regression estimates (Oman)

K (capital) L (labor) Returns to scale R?

0.01 0.98 0.99 0.83
0.64 0.97 1.61 0.77
0.48 0.09 0.57 0.95
0.27 0.79 1.06 0.74

With R* = 0.96(high), F-statistic = 189.4significant)
This can also be expressed as:

C=0.28650""C "' ™ (3.7)

This becomes relevant in real life, for example, when labor
unions push to raise salaries (C,) by 10%. This would raise
the total cost (holding the other variables constant) by
0.1 x 0.351 = .0351, that is, by about 3.5%. Similarly, when
the cost of capital (C,) rises by 10% owing to higher interest
rates, overall costs would rise by 2.7%. If the firm wants to
ramp up production by 10%, its costs would rise by 4.15%.
By varying one or all the variables (Q, C, or C,) the company
can calculate the impact of the change on total costs (C).

Suppose C, = 8, C; = 9.5 and Q = 580. Then the overall
cost Cis

C =(0.2865x(5807(0.415)))x (9.5 (0.351))
x(87(0.274)) =15.6522

3.7 Revenue Shares of Producers in Media

The overall revenues of a medium must, in the final analysis,
be split up among producers, creators, distributors, suppli-
ers, wholesalers, retailers, and so on. For all of their efforts,
what is the share, approximately, that the producers get from
the overall consumer spending for their medium? A table in
» Chapter 12, Distribution of Media and Information, shows
average numbers for various media industries.

On average over average, of 18 media industries, the share in
revenues that is going to producers is above 44%, by far the larg-
est share, much higher than for retailers, wholesalers, and cre-
ators. However, the producers’ share also covers various inputs,
components, and materials bought from suppliers. The pro-
ducers’ share is particularly high for print publications that are
based on advertising—newspapers and magazines—because
advertising revenues remain with publishers. For magazines,
the publishers’ share in revenues is 70%. This is because of the
low share of creators (hired writers) and distributors (most dis-
tribution is conducted and subsidized by the mail service). The
substantial advertising revenues flow to the publishers.
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For music, the producer (label/music group) obtains
about 40% without including the music group’s compensa-
tion for its distribution role (18%). (Often, labels, distribu-
tors, and music publishers are vertically integrated.)

For consumer electronics, the producer’s share is substan-
tial at 50% (not including 5% for its creatives—the design-
ers, programmers, and engineers), from which a major share
goes to component manufacturers. For instance, for the
Apple iPhone 6S+ the components cost Apple $216,'*° for a
phone that retails at $749; that is, 29% of the retail price of
which Apple’s share, before its expenses, is $570. Apple’s rev-
enue share is 76% of the retail price.'”” The component cost
share in Apple’s revenues is then 38%. For a 2013 Samsung
TV set, the retail price was $2300 and the component costs
were $1008.52, 43.8% of the retail price.!®® The share of con-
sumer electronics revenues going to wholesale distributors is
low since their role is mostly logistics. It is also low for retail-
ers (25%) given price competition.

For theatrical film, the producers’ share is low at 14%,
the share of distributors (i.e. the studios) is 30%, of theaters
(exhibitors) 45%, and of creators 11%. Film producers’
share rises to 20% for pay-TV and to 22% for online distri-
bution. These increases can be explained by the lower share
of retailers.

3.8 Content Production in the Next
Generation of Technology

Although the cost of production hardware has declined,
thus enabling the entry of small independent producers, it
would be a mistake to believe that overall production costs
have therefore dropped. Hollywood’s average “negative costs”
rose for a film from $47.7 million in 2001 to $88.6 million in
2011. This rise in production cost will be even greater with
next-generation content that is based on broadband and
ultra-broadband connectivity throughput. These elements
will create entertainment experiences with user immersion,
user participation, and some user control.

The lower costs of technical equipment apply to every-
body, and as a result much more content is being produced
and supplied. As content supply grows relative to the fairly
steady stock of attention, the general expectations related to
production quality standards rise, and with them the cost of
production. There will thus be an even greater pressure for
“blockbuster” content that stands out from the crowd, and
for content that makes the most of the multimedia and inter-
active features of broadband communications.

196 Hesseldahl, Arik.“Teardown Shows Apple’s iPhone 6 Cost at Least $200 to Build.”
Recode. September 23, 2014. Last accessed April 19,2017. » http://www.recode.
net/2014/9/23/11631182/teardown-shows-apples-iphone-6-cost-at-least-200-to-build.

197 Smith, Dave."A Full Cost Breakdown of Apple’s New iPhones.” Business Insider. September
24,2014. Last accessed April 19,2017. » http://www.businessinsider.com/iphone-6-
iphone-6-plus-cost-breakdown-2014-9.

198 Electronics 360.“Samsung LN-T4665F 46 Inch LCD Television Teardown.” Last accessed
April 19,2017. » http://electronics360.globalspec.com/article/2211/samsung-In-t4665f-
46-inch-lcd-television-teardown.

To produce such content is expensive. It requires creativ-
ity, programmers, performance testing, and continual new
versions. The production of the film Avatar required 900
graphic designers.' Such content exhibits strong economies
of scale on the content production side, and strong network
effects on the demand side.

At the same time, the broadband internet means that
such content can be distributed globally at a relatively low
cost. This has been termed the death of distance. People in
Peru, Panama, and Portugal can select, click, and download.
The protection of distance is thus giving way, as are many of
the protections of regulation and licensing.

To produce this kind of content involves several ele-
ments. None is a necessary or sufficient condition for success
in next-generation video media, but each is helpful, and in
combination with the others important:

Access to investment funds;

Diversification of risks;

Access to distribution over multiple platforms;

Recognized brand;

Ability to co-ordinate specialized inputs;

Ability to create product tie-ins;

Ability to establish global user communities.

The content itself exhibits strong economies of scale. Once
produced, it can be reproduced at almost no cost. Of course,
there will also be opportunities for other producers to cre-
ate and distribute specialized programs for niche and general
audiences. Providers and producers will also emerge in other
production centers, such as India, Europe, and Japan. They
them will be based on those regions’ cultural, technological,
and financial resources.

There is also room, in creating innovative content, for
new ideas about content, format, and interactivity to come
from new directions and new firms. New types of content
production specialists will emerge on the technology side,
often in the Silicon Valley cluster of innovation.

The major audiences will still be attached to big-budget
and technically sophisticated productions that combine glitz
with technology. In this environment, Hollywood will be even
stronger, because it will have a more direct link to global audi-
ences. It does not have to go through the intermediaries of TV
networks or pass through the regulation of governments. It
has also the ability to fine-tune prices, and it can deploy in its
network of specialists talent and creativity from everywhere—
animators from Japan, special effects software in India,
post-production in Shanghai, venture finance in London, tech-
nologists in Silicon Valley, advertising companies in New York.

Such a networked-firm structure can cope with change
and innovation. It is strengthened by more powerful com-
munications pipes, since the clustering can spread beyond
those of geography. “Hollywood” will thus become less of a
description of geography and more of an industry structure.

199 Webneel.”3D Animation Movie Making Process and Behind the Scenes - Avatar. Last
accessed April 19,2017. » http://webneel.com/3d-animation-movie-making-process-
and-behind-scenes-avatar.
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Canal Plus and the Hollywood Advantage

In pursuit of a global role in content produc-
tion comparable with that of the Hollywood
content companies, Canal Plus has strategic
options, or could use a combination thereof:
1. Buy Hollywood (and European) studios;
2. Seek governmental support;
3. Vertically integrate content and distri-
bution;
4. Integrate multiplatforms;
5. Expand language reach;
6. Globalize content;
7. Sign up stars;
8. Use advanced technology;
9. Allocate high budgets;
10. Use cheap and substantial financing;
11. Diversify;
12. Shift to a two-tier system of indepen-
dent producers and co-producers.

First Strategy: Buy Hollywood (and
European) Studios

In the early 1990s, Canal Plus bought the
library of the failing Carolco Studio in Hol-
lywood. More significantly, in 2001, the
parent company Vivendi bought Universal
Film and Universal Music—both of them
top American and global media firms. But
in 2004, in financial distress, Vivendi sold
80% of Universal Film to the American
conglomerate GE in return for $14 billion
and a 20% partnership in NBC Universal,
which GE created by combining its NBC TV
subsidiary with Universal. In 2011 Vivendi
sold these remaining 20%, for $5.8 billion,
to GE.2% Thus this strategy ended up unsuc-
cessfully for Vivendi.

Second Strategy: Seeking Govern-
mental Support

The French film industry is subsidized in a
variety of ways. The Centre Nationale de la
Cinematographie (CNC) contributed about
$500 million a year. There is also support
by several regional governments. France
requires theaters to reserve 20 weeks of
screen time a year for French (now Euro-
pean) films. DVDs cannot be sold or rented
out for six months after the end of theatri-
cal distribution.

There are also subsidies from the
EU. There is a budget of €1.46 billion for
the Creative Europe Programme. Although
publicly advocating an absence of national
support programs, the EU Commission,
in New State Aid Rules for Cinema, in 2013
adopted new film-support rules that
permitted aid to be “limited” to 50% of the
production, distribution, and promotion
budget. Co-productions funded by more
than one member state may receive aid of
up to 60% of the production budget. There
are no limits on aid for script writing or
film-project development or for “difficult”
audiovisual works, and definitions are left
open. Territorial spending obligations are
permitted as long as they do not exceed
80% of the production budget.?°! There are
also subsidies in other countries for film
where Canal Plus films are being created,
and tax shelters in France known as Sofica
(Societes de Financement du cinema et de
I'audiovisual), where wealthy investors can
write off 40-50% of the investment against
tax. France’s financial auditing body Cour
des Comptes » warned in 2014 that the
system of film subsidies had grown opaque
and inefficient, and that direct public
financing of film had grown four times as
fast as overall public spending in the pre-
ceding four years.??

This is possible because France, and
Canada, were successful in inserting a
“cultural exception” into international trade
agreements in 1993. Cultural goods and
services are left out of international treaties
and agreements that otherwise preclude
states from subsidizing industries in ways
that affect trade.?%

The strategy enlisting government
support for cultural activities is traditional
in France, as it is in many countries. Canal
Plus has been effective in making use and
extending it, and receiving significantly
more governmental financial and tax
support than Hollywood studios. This has
raised French film production above that
of other European countries, but it has also
had drawbacks. French film, as observed in
2016, is much less political than US cinema,

“Vivendi Sells Its Last Stake in Universal.” Contact Music. January 27, 2011. Last accessed

on June 25,2013. » http://www.contactmusic.com/news/vivendi-sells-its-last-stake-in-

universal_1197129.
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or German, Spanish, or Italian films. One
reason for the decline of politics in French
films may be the business model.?%4 In
that system of subsidies various bureau-
cratic bodies in effect decide what will

be produced. As one young director put

it — anonymously since he did not wish to
offend the funding committees — “Every
one seems to have a suggestion on what to
do—add a character here or there, change
the ending, etc2%

Third Strategy: Vertical Integration
of Production and Distribution

A common view is that Hollywood firms
dominate through their greater vertical
integration. Canal Plus therefore set out to
do the same. It became the predominant
French and European distribution system
(through pay-TV and film distribution)
and a major producer of filmed content.
There are similar vertical integrations of
production and distribution in Germany
(Bertelsmann with its divisions RTL and
Ufa); in Italy with Mediaset and its film and
TV production, including the large Dutch
TV producer Endemol Media. Canal Plus/
Vivendi has been successful in pursuing
this strategy to provide its pay-channels
with in-house content. But such content
would have been forthcoming anyway
from other providers, given the dominant
role in retail pay-TV distribution which
Canal Plus has. Neither European nor
American content can easily bypass Canal
Plus, and this, not the vertical integration,
gives the company an economic advan-
tage.

Fourth Strategy: Multiplatform
Integration

A common view is that Hollywood content
providers dominate through their greater
horizontal multiplatform, multimedia inte-
gration.

Actually, no Hollywood company has
been as much horizontally (and vertically)
integrated as Canal Plus and its parent
Vivendi. Vivendi’s activities include (or

204 Olivier Séguret, a French culture journalist, author, and critic writes: “These movies [Hol-

201 Katsarova, lvana.“An overview of Europe’s film industry.” European Parliamentary Members’ lywood films about Iraq and the corridors of power in Washington, for example] can be
Research Service. December 2014. » http://www.europarl.europa.eu/RegData/etudes/ very good or terrible, but they do exist. France has what you could call a social cinema,
BRIE/2014/545705/EPRS_BRI(2014)545705_REV1_EN.pdf. not a political one. Social cinema doesn’t bother anyone, you don’t need to take sides, you

202 Briangon, Pierre. “Politics fade from French Cinema.” Politico. Last updated November just look at things. It's either that, or stories about couples and their problems.” Briangon,

2,2015. » http://www.politico.eu/article/politics-fade-from-french-cinema-movies-
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included) music, television, film, publish-
ing, telecommunications (mobile) and
wireline, internet, and video games. For
example, Vivendi acquired video game
leader, Activision Blizzard, which created
successful franchises such as Call of Duty and
World of Warcraft.2% Vivendi acquired the
film businesses of Universal, and Universal
Music Group, the leading music producer in
the world with more than 20% of the global
market. Universal Music Group has produced
and distributed successful artists such as
Mariah Carey, Lady Gaga, Justin Bieber, Bon
Jovi, Eminem, Jennifer Lopez, Madonna,
Sting, Elton John, U2, the Rolling Stones, "’
Bjork, Metallica, Pearl Jam, and numerous
classical, jazz, and country artists.

In advertising, Vivendi took control of
Havas, one of the world’s largest adver-
tising groups. In telecommunications,
Vivendi acquired SFR, France’s second
largest mobile telecommunications
company and a major internet provider.
Vivendi also acquired Maroc Telecom,
Morocco’s leading mobile, landline phone,
and internet provider. Obviously, these
platforms could be used for content
distribution. However, the platforms can-
not discriminate against other content
providers and distributors. Nor would
Canal Plus limit its content exclusively to
SFR subscribers and leave out the other
75% of French mobile subscribers. That
would make sense only if its content was
so important that the mobile subscribers
of Orange and others would switch their
subscription to SFR just to receive it; and
this is unlikely. It is therefore not surpris-
ing that in 2014 Vivendi sold 80% of SFR
to the French telecom and cable company
Altice for $23 billion.2%® Additionally,
Vivendi acquired GVT, the leading high-
speed internet and connected television
company in Brazil.

Subsequently, control of Vivendi fell
into the hands of French billionaire Vincent
Bolloré, a close friend of former French
president Nicolas Sarkozy. Bolloré, a major
investor in Africa, also started the Direct 8
TV station and Direct Soir, a free newspaper.
Bolloré then acquired enough shares in
Vivendi to become its largest stockholder,
and in 2014 was appointed chairman of the
board.

In comparison, major US media com-
panies also have a conglomerate structure,

but this is not as strong and diverse as
Vivendi’s. But did this create much suc-
cess for Vivendi? There is no evidence

that conglomerate ownership of music, or
games, or mobile phones has strengthened
Vivendi beyond making it a more powerful
presence as a company. The multiplatform
integration, while it may make for an
interesting story, did not seem to create
much of an advantage in terms of synergy.
Indeed, it is possible to argue the opposite;
that the conglomerate structure ended up
dragging down Vivendi financially. After bil-
lions of Euros in losses, Vivendi sold or spun
off SFR, GVT, Havas, Activision Blizzard,
Universal Pictures, and Maroc Telecom.

It explained these deals not as based on
financial revenue but as a way to “unlock”
shareholder value. At the time, its P/E (stock
price to earnings) ratio was 3-6, whereas
US media companies had a multiple of
about 10. In other words, Vivendi was
undervalued by investors.

Vivendi is left with the music group
Universal Music Group, possibly because
the music business has dropped so much
that no one is willing to buy it at a decent
price. It is not clear how ownership of music
labels and distribution helps Canal Plus or
a film. This leaves Vivendi with one major
asset—the Canal Plus group. That unit is
strong, but not because of a conglomerate
structure.

Fifth Strategy: Expanding the
Language Reach

Film companies in smaller language mar-
kets are often said to be disadvantaged in
comparison with those of English-language
countries. Traditionally, the French govern-
ment has made major efforts to spread

the French language. Canal Plus, however,
took the opposite approach with a strategy
to join the widespread English language
rather than fight it. In 2006, when Olivier
Courson became StudioCanal’s CEO, 90% of
StudioCanal’s films were in French, but by
2012, 70% of its films were in English.2° To
deal with the criticism of cultural language
advocates, Courson argued that the goal
was to add a “European touch” to English-
language films. The strategy, successful

on the whole, illustrates the point that
reaching world export markets can be done
by companies from a smaller language
market, but that it requires a reduction of

country-specific characteristics such as lan-
guage and national culture components.

Sixth Strategy: Content Mainstream-

ing and Globalization

Courson began to support international

co-production and local films that could be

distributed globally to a bigger market.
StudioCanal’s stated production priori-

ties were the following:

1. International co-production;

2. Family entertainment;

3. Elevated genre (e.g. The Last Exorcism)
and complex films;

4. Local productions with international
appeal.2'©

Of these priorities, the first two and the last
are export-oriented and focus on popular
films, whereas the third is more culturally
ambitious. Managing director Frederic
Sichler said that StudioCanal is a produc-
tion company but it is still a segment of
Canal Plus—meaning that production
initiatives need to be in line with the needs
of the channel. Sichler defined this as
producing more entertaining and more
commercial films, although he clarified
that StudioCanal is still “interested in any
project that has an artistic and commercial
value!?"

StudioCanal still presents its brand as
aiming at audiences with intellectual and
artistic tastes. But its focus has become
increasingly films that have mass appeal.
Inevitably this has led to a blockbuster
orientation in which the revenue suc-
cesses of its films are touted. Officially,
the shift to a commercial orientation
was downplayed. Courson stated that,
“We at [StudioCanal] are developing
more entertaining movies, but we also
keep the link we have with auteurs.”?'?
Brotherhood of the Wolf (2001) is a film
in which StudioCanal was the senior
partner and which was described as a
“horror historical comic-book detective
western,” and it maintains commercial film
techniques with wide appeal through the
action-packed and fast-paced nature of
the movie. With a budget of $29 million,
it became one of StudioCanal’s most suc-
cessful films and grossed over $11 million
domestically and $70 million worldwide.
Furthermore, the movie was produced
like a Hollywood blockbuster and used
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similar techniques.?'? StudioCanal was
also a senior partner in another project,
Carlos (2010), about the terrorist Ramirez
Sanchez’s attacks in the 1970s-1990s,
which won “best miniseries” at the Golden
Globes. It aired as a miniseries on Canal
Plus and was ultimately licensed it to 17
countries as a film and miniseries.?'*

StudioCanal was a senior partner in My
Piece of the Pie (2011) (Ma Part du Gateau).
The film is about a single mother who
loses her factory job and moves to Paris
where she is employed and cleans the
apartment of a rich broker. The film was not
well received in the USA, and an American
critic, expecting a “French movie,” noted
that it was just “another glossy coffee table
book of a film, presenting familiar content
through handsome, instantly forgettable
images."?'®

Canal Plus and StudioCanal took the
commercial route through co-productions.
In 2003, management decided only to
co-produce films.2'® This often means to
be a junior partner, mostly engaged in
the financing. For example, StudioCanal
financed and co-released Tinker, Tailor,
Soldier, Spy as a junior partner. Basic Instinct
is a film for which Canal Plus takes credit;
however, the film was actually produced by
Carolco, a Hollywood independent, writ-
ten by Joe Eszterhas, and starred Michael
Douglas and Sharon Stone. In 1992, after the
film’s release, Carolco experienced financial
trouble and was rescued by an international
partnership. When Carolco filed for bank-
ruptcy, Canal Plus bought its film library,
including that film.

Thus, StudioCanal’s films might have
become less “French movie” for critics, but
their global box office (not including USA/
Canada) increased by 32% over five years
(2007-2011).2"7 In France itself, in 2014,
five of the top ten box-office hits were US
movies, and the top three French movies
were two light comedies of which one was
Lucy, a Luc Besson film starring the Ameri-
can actors Scarlett Johansson and Morgan
Freeman. This was considered French only
because it was partially shot and produced
in France.

Seventh Strategy: Technology

Canal Plus adopted some of the content
and special razzle-dazzle effects which
Hollywood employs. Audience interest led
StudioCanal to finance and to distribute one
major 3D computer-generated animated
film per year, jointly with the Belgian 3D
company nWave. This resulted in Sammy’s
Adventure (2010), Sammy'’s Adventure 2
(2012), and House of Magic (2013), which
had a substantial production budget of $34
million.?'®

Eighth Strategy: Sign up Stars

A stereotype is that “European films are
less concerned with A-list actors.”2'® But
quite to the contrary, to broaden the
appeal of Canal Plus films, its productions
and co-productions include foreign stars
in its own films or co-productions. Some
have already been mentioned. Others
include: Unknown (2011), Liam Neeson;
The Tourist (2010), Angelina Jolie and
Johnny Depp; Serena (2013), Bradley Coo-
per and Jennifer Lawrence; Cliff Hanger
(1993), Sylvester Stallone; Terminator 2
(1991), Arnold Schwarzenegger; and JFK
(1991), Kevin Costner, Kevin Bacon, and
Tommy Lee Jones. Thus, Canal Plus has
taken a similar approach to casting as do
the Hollywood studios, by anchoring its
marketing appeal on expensive big-name
stars.

Ninth Strategy: Large Budgets
European films typically have much
lower budgets than Hollywood films. But
StudioCanal’s budget range is now $15
million to $25 million—Ilower than Hol-
lywood but higher than in the past.??° In
several co-production deals where it was
the junior partner, the budget was much
greater for example, The Tourist (2010),
was a big budget film that cost $100 mil-
lion to make.

Tenth Strategy: Financing

In the past, most financing for European
films came from the following sources??":
1. Direct governmental subsidies;
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2. Private investments attracted to tax
shelters for high-income individuals,
set up by governments;

3. TV networks, in particular the public
broadcasters with a mission to support
national culture;

4, Private credit institutions and banks
such as Credit Agricole, Société
Générale, and Deutsche Bank.

When it comes to financing, it simply
cannot be said that there have been no
commercial funding sources for films in
France aside from the governmental ones.
Credit Lyonnaise (CL) was France’s larg-

est bank in the 1990s. It was owned by

the French state, but became a leading
lender to Hollywood in the 1980s. CL's top
entertainment finance executive was Frans
Afman, whose projects included movies

by De Laurentiis (Serpico, Three Days of

the Condor), and various Cannon Films.
Pirates, with Roman Polanski and Jack
Nicholson, cost $40 million and garnered

a box office of $5 million. CL also financed
other independents—Carolco, New World,
Vestrom, Hemdan—and many of them
went bankrupt or were reorganized. CL
often funded second-rate films by second-
rate production companies, usually with
big names past their prime but impressive
to the bankers.??2 These included Katharine
Hepburn, Charles Bronson, Robert Mitchell,
Faye Dunaway, Shelly Winters, Elliot Gould,
Jon Voight, Brooke Shields, and Bo Derek. It
also financed Grancarlo Parretti’s disastrous
takeover of MGM. After losing $5 billion the
bank had to be bailed out by the govern-
ment. CL filed for bankruptcy in 1993. In
1996, its headquarters burned down, and
with it its data archives.

Canal Plus also diversified its funding
beyond its own subscriber base. In 2011, it
departed from the traditional use of bank
loans and engaged in Europe’s first slate
financing to fund films.??* In that slate
deal, rather than buy a single film project
investors bought into a whole portfolio of
films.224

The Canal Plus system shifted much of
the funding to a private pay-TV channel,
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supported by its viewers who were charged
non-competitive prices. In 2014, a monthly
subscription to its channels was €40 per
month/$52.83 per month.?%> In comparison,
in the USA the HBO and Showtime pack-
ages cost, respectively, $14-18 per month
on cable and satellite, and $15 per month
on Verizon F10S.2%6 This is a huge price
difference (about 350% over Showtime’s
price), and cannot be explained as based
on scale. Instead, it is the result of market
power. In return, Canal Plus is obliged to
invest 12.5% of its revenues into European
films (10% must be dedicated to French
productions.)

Eleventh Strategy: Diversification
The stereotype is that only Hollywood has
the scale to diversify in content and plat-
forms. Yet StudioCanal currently releases
around 40 movies per year in European
countries and owns rights to around 5000
movies.

StudioCanal distributes around 15
feature films each year in France directly to
theaters. Distribution activities include mar-
keting, publicity, theater owner relations
and transactions, TV/cable/VOD deals, and
video releases. More than 2000 StudioCanal
films are available online. StudioCanal also
provides films for mobile phone viewing.
Thus the company has considerable diver-
sity in distribution and volume.

Twelfth Strategy: A Two-Tier System
with a Shift to Independent Produc-
ers and Co-producers
Just as Hollywood has created dependent-
independent producers, in France Canal
Plus distributes independent films to
theaters—in a shift to a two-tiered struc-
ture. With these independents, StudioCa-
nal’s involvement is mainly that of financing
and distribution, but the company also
makes decisions about the script and other
artistic aspects and may also provide tech-
nical support.??’

Government film policy in France
pursues the goal of allowing artistically
minded independent film producers to

flourish. By law, 2.125% of its considerable
revenues (17% of the 12.5% that Canal

Plus must invest into other films) must be
allocated to films that have a budget of less
than $5.2 million per year. That comes to a
pool of about $140 million per year. Canal
Plus could thus cover half of the budget of
50-100 such films annually. Independent
film producers account for 95% of films
made in France.??® Canal Plus helps to
finance at least 64% of French films, plus
any films that might have been licensed or
are acquired later in negative pickup deals.
On one level such support of independent
producers is a positive contribution. On

the other hand, when Canal Plus supports
two-thirds of French film productions it also
creates major dependencies and enormous
cultural power. If its orientation in picking
projects to support is increasingly commer-
cial, then it also affects the entire content
direction of the French film industry and
thus French culture.

Conclusion: How Does It All Add

Up for Canal Plus?

Canal Plus and its production subsidiary
StudioCanal have become Europe’s closest
counterpart to a major Hollywood studio.
They are rooted in a new financial model—
a pay-TV near-monopoly of a commercial
company based on a de facto exclusive
government license.

The official mission of Canal Plus is to
create “mainstream auteur films that have
audience punch without sacrificing artistic
ambition.” Officially, it is trying to merge the
popular and artistic, but is a “mainstream
auteur,” yet another oxymoron. Canal
Plus has said that “StudioCanal needs to
avoid dependency to any one market and
develop line-ups that are common for each
of the three main European markets that
it serves."??° Translation: less French. It is
also declared that it also needs to further
focus on UK productions which are popular
throughout Europe. Translation: content
that is more American-style. StudioCanal
adopted a “mixed model of co-ordination
and decentralization."This means it works
with other distribution and production
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companies and often outsources production
duties. Translation: the Hollywood produc-
tion model.

Though it will usually be denied, in
the process Canal Plus is becoming indis-
tinguishable from a Hollywood major. The
main difference is that it has a government-
granted virtual monopoly over pay-TV,
allowing it to charge high prices. There is
also a government-mandated support quota
for independent film-makers. In effect, itis a
system that forces French consumers to sub-
sidize French independent film-makers.

Thus, for the production and distribu-
tion of film content, certain fundamentals
seem to operate. Hollywood majors, too,
have moved in a direction that embraces
more foreign stars, locales, themes, and
funding. On both sides of the Atlantic,
we observe a convergence from national
to global. There is also a counter-trend
to more small independent film-making,
made possible by cheaper digital equip-
ment and online distribution. But the
main viewing around the world is that of
expensively produced premium products,
and these have their distinct business
dynamics.

Lastly, where does this leave Cahiers
du Cinema, that bible of cinephiles?
Cabhiers itself became commercialized and
mainstreamed. It was first acquired by the
main newspaper group Le Monde, then by
Phaidon, a London publisher, in 2009. In
2012, Phaidon itself was bought by Leon
Black, American owner of Apollo Global
Management and son of the former owner
of United Fruit Company (now known as
Chiquita Banana and United Brands), one of
the world’s quintessential “neo-colonialist”
companies.

Cabhiers has therefore come a long way
from its post-modernist and Maoist days.
Itis owned by the same people who con-
trol Caesar’s Palace, Harrah's Casino, Elvis
Presley Enterprises, Twinkies, Century21
Real Estate, Norwegian Cruise, American
Idol, Veil Resorts, and Jacuzzi. Will it be the
same trajectory for French cinema, whose
renewal and character the magazine has
shaped for decades?
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3.10 Conclusion: Success Elements
for Content Production

What does it take for success in content creation and produc-
tion? Creativity and originality, of course; but that is not enough.
Content creation requires “organized creativity” The image of
content production is one of individualism. The reality, once
one moves beyond an initial flash of inspiration, is collabora-
tive effort, in the same way that individual inventors have largely
been superseded for major innovation by organized R&D efforts
by development teams from large or specialized firms.

In the media and communication sector, content creation
has been an increasingly organized team effort. Newspapers,
for example, rely on reporter teams, editors, a newsroom, and
so on. Performance arts, such as theater, dance, and music,
depend on troupes, orchestras, and bands. Software and
game companies rely on large development teams. In novels,
the author (still largely the solitary creator) works with teams
of editors and marketers. Other books—such as educational,
reference, and “how-to” books—do not depend on an indi-
vidual creator but rely on author and editor teams.

Content creation is a high-risk activity, trying to meet the
great but unpredictable audience demand for entertainment
and information. There is an intense competition for audi-
ence attention.

Film may be the forerunner and path breaker for most
types of content creation. By analyzing Hollywood, we may
find the success factors for content production more generally.

So, what do we deduce to be the elements of success for
commercial content production? People can imagine dark
conspiracies that keep Hollywood successful, but they should
instead look at it as a different business model. Most of its
elements are only secondarily artistic, but firstly managerial.

Key success factors for media production are diverse and
can be grouped by focus:

= Risk-Reduction Techniques
Enable expensive production under uncertainty and risk
through:

A system of risk financing;

Portfolio diversification;

Transformation of discrete projects into a flow model.

m  Product Development
Popular-taste oriented style and niches;
A strong pipeline of project proposals;
A strong system of selection and testing;
Budget and cost tracking.

= Organizational Structures
The most important success factor of content business is its
evolving business model. That business model is important
to all industries and all companies, not just in the media and
digital sector.
Project-based, ad hoc organizations with low fixed costs
and high project entrepreneurship;
Skewed reward system as incentive to creators.

81

= PutTogether, the formula seems to be: Competitive

Creation and Oligopolistic Distribution
The elements of content production reinforce each other.
There is geographic clustering, as well as constant artistic
and business interchange, as well as interaction and infor-
mation exchange. There is also a physical agglomeration of
activities, which creates proximity to skills and restructur-
ing (disintegration) of content production. We can see these
developments now moving to the breakup of electronics and
other companies, with some specialist firms doing the design,
others making the components, others manufacturing, and
others doing the marketing. Hollywood has developed this
model not because of its superior access to management
gurus, but because it has been engaged in a Darwinian pro-
cess. Each year about 200 major films are being produced.
Each of the major films costs about $70-100 million to make,
and $40 million or more to promote. Many of these films dis-
appear within days. Thus, under the pressure to sink or swim,
companies and business practices evolved and reengineered
themselves continuously.

In that model, the Big Six Hollywood studios are
mostly in the business of distributing films made by small
independent or semi-independent firms. The studios also
finance some of them, fully or partly. They may rent them
production facilities, but their share in the actual produc-
tion of the major films they distribute keeps declining, and
is probably less than 20% now. (There are many gray shades
between outright studio production and truly independent
production.)

The studio companies (and similar companies in other
sectors of the media) are the integrators of this system, but
they themselves are small relative to their activity level: low-
central bureaucracy, low overhead, low risk assumption, and
low employee benefits to support. Even much of manage-
ment staff is project-based.

Content production in film today is thus in the hands
of hundreds of small independent production companies,
some established, some ad hoc, and some start-ups, which
in turn use hundreds of specialized firms with special
skills. This has restructured the industry from one of verti-
cally integrated firms with in-house skills to one based on
specialists for hire. It forces the central media companies
to concentrate on the co-ordination of multiple skills and
elements, with an emphasis on multinational, multicultural,
and multimedia orientation. Their other major roles are in
financing production and managing the distribution of the
product.??

Such a model of the project-oriented, increasingly “vir-
tual” production firm may be the forerunner model for many
business operations in general, which integrates creativity
with business needs:

Decentralized;

Networked;

230 Rifkin, Jeremy.“When Markets Give Way to Networks... Everything Is a Service!” The Age
of Access: How the Shift from Ownership to Access is Transforming Modern Life. (London:
Penguin, 2000), 24-95.
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Virtual;
Freelance;
Global.

The major content firms then are mainly co-ordinators,
integrators of the specialist firms, and branders of the final
products. This might be, for many industries, the business
model of the future. It would not be the first time that media
has led the way for a general business transformation. The
printing press led the way for an industrial mass-produc-
tion system. Perhaps the film industry model, created in the
Darwinian process described, is a forerunner for the next
stage: the global post-industrial production system and
economy.

3.11 Review Materials

Tools Covered

== Portfolio diversification for content
= Markowitz Frontier

== QOptions approach to project selection
== Project selection and valuation

== Queuing models

== Process flow diagrams

== | inear Programming

= CPMs

== PERT

= Release Sequencing

== Gantt Charts

== FMEA

== Six Sigma

== Production and Cost Functions

= ABC

Issues Discussed

== Diversification

== Role of distribution

== Development

== Budgeting and cost control
== Specialization and clustering
== Risk reduction strategies

== Diversification of content

== Selection and development of content
== |[nsuring movies

== Budgeting

== |ntegration

== Hollywood success factors
== Production types

= Globalization of content

== Film industry history

== Film industry worldwide

== Book industry production

== Music industry production

== \/ideo game industry production
== Software industry production

= Theater industry

= |ndustry structures

== Specialization
== |ndustry clustering
== Vertical integration

== Print process

= The role of stars

= The role of technology

= The impact of budget

= Productivity

== The future of content production.

3.11.1 Questions for Discussion

e .

What is the effect of vertical integration of
production with distribution and supporting
industries (books, toys, music games) on the success
of Hollywood?

What media production industry (book publishing,
Hollywood, TV, video games) is least dependent on
the others? Why? Is that an advantage or
disadvantage?

Can lack of diversification be used as a risk
reduction technique? When and how can it be
successful, if at all?

What accounts for the high selectivity of the book
industry since even bestsellers have the lowest
investment cost when compared with
blockbusters of other major content production
industries?

Which characteristics of major non-Hollywood
industries (automobiles, manufacturing, services)
should Hollywood adopt to better itself?

How can one define and measure productivity in
content production? Is it increasing?

How will advancements in technology influence
the future of film production? Newspaper
production?

How can the European film industries become more
financially successful? Why, in contrast, are
European book publishers more successful?
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@ 9. Isthe Hollywood production model a suitable

model for other industries of the economy? What is
an example?

© 10. What are the ingredients of successful content

O .

production in music? What do they suggest for
content production in general?

Can content production be organized on an
industrial scale? How can mass-production
accommodate individualized creativity?

Q 12. Where can individual production processes be

applied to the content industry?

3.11.2 Quiz

Q.
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Of the following answers, which one is not a reason
for the unfavorable economics of theater?

A. Expensive to promote;

B. Difficult to create special effects;

C. Expensive to produce;

D. Expensive to distribute.

When did Hollywood produce the most films
annually?

A. 1950s and 1960s;

B. 1990s and present day;

C. 1920s and 1930s;

D. 1970s and 1980s.

The television and the film industries have always
worked together to maximize their profits.

A. False;

B. True.

The video game industry is becoming more creative
with its products and taking more financial risks.

A. True;

B. False.

Of the choices below, which country annually pro-
duces the most films per population?

A. France;

B. Italy;

C. USA;

D. Germany.

Films with which ratings are the most profitable for
Hollywood?

A. Rrated;

B. PG-13rated;

C. PGrated;

D. Grated.

(7 2
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Which of the following is not a negative cost for a
production company?

A. Printing;

B. Paying “below the line” cost;

C. Film editing;

D. Script development.

Which of the following is a disadvantage of vertical
integration?

A. Raising of entry barriers for competitors;

B. Cross-marketing possibilities;

C. Alternative distribution for independent films;
D. Creation of captive suppliers and buyers.

What structure is today’s media production firm tak-
ingon?

A. Market model of the firm;

B. Centralized firm model;

C. Network firm model;

D. None of the above.

. In Hollywood, along with the music and video game

industry, which is more important?
A. Cost reduction;
B. Revenue generation.

. Which of the following is not a reason for Holly-

wood’s project selection success?

A. Hollywood has learned to influence legislation;

B. Hollywood has a superior selection system to
other film industries;

C. Hollywood has first pick to the best projects;

D. Hollywood has available investment funding for
development.

. A strong financing structure to invest significant

capital into movies is missing from the European
film industries relative to the structure of Hollywood

financing.
A. True;
B. False.

. Which of the following is not a risk-reducing strategy

in production?

A. Insurance;

B. Shadow pricing;

C. Step-wise investment;
D. Diversification.

. Which of the following statements is true of the

magazine publishing industry?

A. Despite the recent mergers of global media com-
panies, magazine-only companies can still pros-
per as only 160 of over 22,000 magazines have a
circulation over 500,000;
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C.
D.

With the mergers of global media companies,
there are only a handful of companies which
print 22,000 consumer magazines;

Both are true;

Neither is true.

e 15. Which factor influences the production budget of a
music recording?

A.

N w

How many recordings the label thinks it can sell
of the artist;

Reputation and experience of artist;

Genre of music;

All of the above.

Q 16. The primary co-ordinator for a new film in many
countries outside the USA is:

A.

B.
C.
D.

The distributors;

The talent agency;

The executive producer;
The director.

Q 17. Which of the following is not a media product
content category?

A.

B.
C.
D.

profit-driven;
segment-driven/niche;
talent-driven;
marketing-driven.

© s

© 0.

O 2.

What are the limitations of PERT (Program Evaluation
and Review Technique)?

A.

B.
C
D

May only be a guess;
Consistently underestimates the expected project;
Activity time estimates somewhat subjective;

. All of the above.

. In a Broadway theater production, what two aspects

make up nearly 40% of the budget?

A.

B.
C.
D.

Physical production and advertising/marketing;
Advertising/marketing and salaries;

Physical production and salaries;

Salaries and general administrative.

What percentage of films produced in India come
out of Bollywood?

A.

B.
C
D.

50%;
25%;
100%;
75%.

What is not a way to reduce risk in content
production?

A.

moNw®

Market forecasting;
Insurance;

Shifting of risk to others;
Specialization;

Hedging.
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4.1 Technology Management

4.1.1 Technology Drivers and Trends

The media sector consists of three broad segments: con-
tent creation, distribution, and media devices. This chapter
focuses on the devices and their development, and more gen-
erally on the technology of media and communications that
also underlies distribution networks and content production.
The key question of technology management is how to rec-
oncile an unpredictable and disruptive process of innovation
with organized business management.
The issues addressed are:
1. How does a media company organize its technology
function?
2. How does technology innovation affect media industries?

Technology transforms our lives, our work lives, and the
way we produce and consume media. For media firms, tech-
nology is destiny; or, at least, it is a trajectory, a direction.
Technology has always initiated big media innovations. The
printing press created the publishing industry. The telegraph
spawned global wireline networks. The phonograph created
the music recording industry. Broadcast technology and TV
screens shifted mass media to the home. More recently, per-
sonal computers (PCs), cellular mobile networks, and the
internet have been rapidly transforming the creation, distri-
bution, and location of media.

As mentioned, in the industrial revolution the main
technology driver was the ability to create machine-based
power as a substitute for human and animal muscle power.
For the information revolution the main technology driver
is the increased ability to create machine-based information
processing as a substitute and complement for human brain-
power. This is done through the ability to manipulate sub-
atomic particles (electrons and photons) through a variety of
devices, followed by an ability to string these devices together
to create systems and applications, which can process all
forms of information based on binary signals.

Not long ago, the various types of media employed spe-
cialized technology devices: text-based media such as news-
papers used the printing press; audio-based media such as
music used spinning vinyl records; film had its celluloid pho-
tographic technology; TV broadcasting transmitted various
analog waveforms, while telephone networks enabled two-
way audio signals over copper lines. Each of these media
types was based on separate technologies, devices, suppliers,
producers, industries, and regulatory systems. But, more
recently, all are increasingly based on common technical
elements:

semiconductor electronic components;

software programs and modules

radio-frequency transmission and receiving devices;
information processors;

display screens;

optical signal devices;

storage devices and components;

battery technology;

fiber transmission and distribution links;

signal switching and routing devices;

information coding methods.

Because these components are usable across most types
of media devices, the expectation was that this would
also lead to a convergence in the underlying media tech-
nologies in media industries and firms, and thus of media
themselves.

“Media convergence” thus became a concept much
bandied about, but it was slower to emerge in reality. In
the 1980s, the conventional wisdom was that the future
electronic environment would be dominated by a titanic
struggle between the giants AT&T and IBM, then dominant
in their respective sectors of telecom and computers. Both
were making big electronic boxes that were interconnected
worldwide and which generated and controlled flows of
digital information. Inevitably, they would become each
other’s greatest rivals. And indeed, AT&T joined the com-
puter market, after the US government dropped its entry
restrictions, while IBM started to operate global satellite
communications and data networks. Soon, however, busi-
ness reality set in. None of the forays proved successful.
IBM withdrew from the telecommunications sector while
AT&T abandoned its business in computers after incurring
huge losses. There were other instances where successful
companies moved beyond their core area and failed. Time
Warner, in a major merger with AOL, wanted to enter the
internet; Microsoft made major investments in cable TV;
the Japanese consumer electronics (CE) giant Matsushita
(Panasonic) bought a Hollywood film studio; Bertelsmann
moved into online activities. The outcomes were disastrous
for the companies involved.

Will the same happen to the new set of companies, in
particular Google, Apple, Amazon, Facebook, and Samsung?
Beyond company-specific rules, the more fundamental rea-
son is that convergence is not the only business trend. A
second powerful trend is the acceleration of innovation, and
with it the incentives to specialization and differentiation in
order to succeed in a highly competitive environment.

While technology has been converging, few firms
have succeeded in keeping up with the pace of change
in multiple fields. Why not? To answer this question, we
will discuss throughout this chapter a major “convergence
firm”—the Japanese electronics and entertainment com-
pany Sony.
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4.1.2 Case Discussion

89

Sony and the Perils of Technology Convergence

Is Sony the exception to or a confirmation
of the frequent failure of convergence
companies in the technology field? Sony
has been active in many media and media
technology sectors: TV sets, radios, audio
players, computers, cameras, film produc-
tion, TV shows, music, film production
equipment, game hardware and software,
telecom handsets, and financial services.

The question is, can Sony be a technol-
ogy leader in all these fields? Has Sony’s
technology strategy of convergence worked?

For 14 generations, the Morita family ran
a sake brewery in Osaka. After Japan’s defeat
in World War Il in 1945, Akio Morita broke
away from family tradition and started, in a
basement, the Tokyo Telecommunications
Engineering Corporation, soon renamed
Sony Electronics. In 1950, Sony came out
with its first breakthrough product, the
inexpensive transistor radio, TR-55. By
the late 1950s, Sony had become a major
producer of radios, television sets, and other
home entertainment devices. In the 1970s,
Sony changed its strategy from a low-cost
producer to a technology leader with a wide
array of smartly designed products.

In 1975, Sony introduced the first
consumer video cassette recorder (VCR),
the Betamax. But its rival Matsushita’s Video

Home System (VHS) technology prevailed.
In 1979 Sony introduced the Walkman as

a portable cassette tape audio device and
sparked a revolution in portable music and
in music cassette sales.

Sony'’s strategist in the 1980s was Norio
Ohga, who had had a career as an opera
singer and symphony orchestra conductor.
Ohga negotiated Sony’s acquisition of CBS
Records for $2 billion, and this helped Sony
launch the compact disc (CD). Based on the
success of the CD, Sony entered the film
business as well. In 1989, Morita bought the
film studio UA-Columbia from Coca-Cola
for $3.4 billion. Nobuyuki Idei, who handled
the home video division, succeeded Morita
as chief executive officer (CEO). Sony was
nicely balanced across its business seg-
ments and geographic regions, deriving
about a quarter of its sales each from Japan,
Europe, the USA, and the rest of the world.
Sony became, according to annual Harris
Polls, America’s number one “best brand”
for most of the years 1996-2007, ahead of
Coca-Cola, Ford, or General Electric (GE).

After 2000, however, Sony has been
under pressure. Worldwide prices for CE
products fell. New competitors emerged.
Sony’s revenues declined, as did its profits
and stock price. By 2005, Moody'’s lowered

its long-term credit ratings for Sony from A1
to A2. In that year, Sony’s most profitable
business was not electronics or entertain-
ment but financial services.

Under fire, Idei’s successor Kunitake
Ando was forced to step down. Welsh-
born Howard Stringer, a former news
producer for CBS in New York, became Sony
president. He spoke no Japanese, was no
engineer, and operated mostly from Sony’s
American base in New York.'

Sony began rebuilding. It sold its
real estate assets and financial services,
and dropped 6% of its workforce (16,000
employees). It eliminated about 600
products, closing four plants in Japan and
another four overseas. Another round
of job reductions was started in 2012,
totaling over 10,000. But this did not end
the problems. Sony’s products did not
sell as they used to. It lost much money
on its TV sets, fell behind in flat screens,
laptops, and mobile phones, and was weak
in MP3 players, despite the connection to
its own huge music division (which also
declined.) The questions are, therefore,
whether Sony’s technology efforts worked
well, whether they were well managed, or
whether they contributed to the decline of
the company.

4.2 How Is Research and Development
Managed

4.2.1 The Technology Function

Research and development (R&D) is the creation of new
knowledge by the firm and the strengthening of its exist-
ing and future operations and products. “Research” expands
the firm’s scientific knowledge and engineering skills.
“Development” applies this knowledge and makes it relevant
to the firm’s business through new products.

The image of innovation has been that of an individualistic
endeavor. Lone (or duo) inventors indeed abound—Gutenberg,
Fulton, Watt, Marconi, Morse, Bell, Tesla, the Wright brothers,
the Lumiére brothers, Jobs and Wozniak, Gates and Allen, Brin
and Page. But the reality of corporate R&D is less glamorous
than such heroic images of invention. Thomas Edison’s major
innovation might not have been the real lightbulb but the figu-
rative one: the organized process of invention.

1 Schlender, Brent.“Inside the Shakeup at Sony.” Fortune Magazine. April 4, 2005. Last
accessed August 10,2012. » http://money.cnn.com/magazines/fortune/fortune_
archive/2005/04/04/8255921/index.htm.

Edison established a free-standing laboratory in 1876 in
Orange, NJ. In that laboratory a year later, the Edison team
developed a rotating wax tin-foil cylinder with grooves, and
created the first CE product. In 1891, Edison’s lab came out
with an early movie technology. In 1879 the lab developed
the light bulb, which led to electric power generation and
distribution, which in turn enabled and powered numerous
new devices.

Following this model, major companies established large
and organized R&D structures. They created sprawling
research facilities such as Bell Labs, IBM Labs, RCA Labs,
and GE Labs (B Figs. 4.1 and 4.2).2 Similar big corporate
laboratories exist in other countries.

This approach has not been the organizational path
for start-ups, which follow more the lone-inventor model.
However, some of the most innovative technologies were
initially spawned inside the large labs by researchers who
then went out on their own.

2 AT&T also operated a huge R&D facility at Murray Hill, NJ and several other research
centers. Photo used under Creative Commons. Beaumont, Lee “Bell Labs Holmdel."
» https://commons.wikimedia.org/wiki/File:Bell_Labs_Holmdel.jpg.
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O Fig. 4.1 Bell Labs R&D facility
in Holmdel, NJ

O Fig. 4.2 Bell Labs R&D Facility
in Murray Hill, NJ

4.2.2 Chief Technology Officer

Inside a company, the technology function is often run by an
executive with a title such as Chief Technology Officer (CTO)
or Chief Scientist. The CTO is the link between business
managers and technical personnel. His (or her) role must
be distinguished from the Chief Information Officer (CIO),
who is responsible for internal information technology (IT)
adoption and support. It must be also distinguished from a
more recent “C-level” position, that of the Chief Digital (or
Data) Officer (CDO). The CDO’s responsibility is to ensure
that a company’s digital databases and content are used effec-
tively. The CIO role, too, has changed substantially over time
and assumed greater importance.?

The CTO is not a lab director but rather a technical- and
management-savvy businessperson (often with a tech back-
ground) who shapes part of the overall corporate strategy
along the dimension of technology.? The CTO’s role differs
depending on company, industry, and personal qualifica-

3 Before the 1980s, CIOs were called Information Systems Managers. As with the CTO, there
is no well-defined model. Strickland, Stefanos A., and Babis Theodoulidis. “Chief
Information Officer: A Journey Through Time!” Working Paper, Centre for Service Research,
Manchester Business School, University of Manchester, 2011.

4 Lewis, W.W. and H. L. Lawrence. “A new mission for corporate technology.” Sloan
Management Review 34, no. 3 (1990). Taken from Smith, Roger D.“The Role of the Chief
Technology Officer in Strategic Innovation, Project Execution, and mentoring.” Research
Technology Management 46, no. 4 (August 2002): 3.

tions. Generally, she oversees the process of technological
innovation in products and operations. To do so, the CTO
needs to be a change agent who can identify new technology
and bring it into the company. Obviously, large companies
are more likely to deploy a CTO than small ones, but con-
ceptually even a grocery store needs someone who takes the
initiative to bring in new technology.’

The tasks for the CTO are numerous, and include:
technology assessment;

supervising innovation and product development;
selecting key R&D projects for funding;

integration of R&D with firm strategy;

placement of R&D;

procurement and implementation of internal and out-
sourced technical systems;

design of technical operations;

structuring R&D activities;

organizing the R&D lab;

cost control of R&D;

managing the globalization of R&D;

implementing R&D alliances;

working with independent developers and “Open
Innovation”;

w

Smith, Roger.”5 Patterns of the Chief Technology Officers.” Research Technology
Management. Last accessed April 30, 2017. » http://citeseerx.ist.psu.edu/viewdoc/downl
0ad?doi=10.1.1.158.1721&rep=rep1&type=pdf.
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knowledge management (KM) for R&D;
participation in standards strategy;

participation in the internal adoption of technology;
creating a climate of innovation.

We will now review several of these functions as a way to
understand a company’s management of technology, a criti-
cal function in the media and communications sector.

4.2.3 Key Tasks for the CTO: Technology
Assessment

The CTO identifies present and future technology options
and assesses their potential role for the company. Factors are
technical viability and business potential.® A similar assess-
ment effort must be conducted by investors when they evalu-
ate a start-up firm that is based on new technology, or by
a company when it tries to acquire another firm that holds
special technologies and patents.” Technology assessment
can use market research to find out what consumers want,
but this will often disappoint. In most cases, the CTO must
be ahead of consumers.

The technology assessment includes a review of:

technological claims of the innovation;

track record of the technology;

track record of the lead innovators;

rival approaches and competitive advantages;

in-house R&D capabilities;

implementation issues;

patent and other intellectual property rights (IPR)

issues;

fit with company strategy;

upside potential and downside risks;

market opportunity;

financial requirements to create or acquire the

technology;

financial requirements for product roll-out.

A forward-looking perspective is essential. When he was
Microsoft’s CTO, Nathan Myhrvoid observed: “my job at
Microsoft is to worry about technology in the future. If you
want to have a great future you have to start thinking about
it in the present, because when the future's here you won't
have the time”®

However, assessing technology is difficult even for experts.
One of the greatest scientists of all time, Ernest Rutherford of
Cambridge University, dismissed nuclear energy in a presi-
dential address to the Royal Physics Society in 1933: “Anyone
who expects a source of power from the transformation of

6 Inside Jobs.”CTO! Last accessed July 11,2011. » http://www.insidejobs.com/jobs/cto.

7  Smith, Roger D."The Role of the Chief Technology Officer in Strategic Innovation, Project
Execution, and mentoring.” Research Technology Management 46, no. 4 (August 2002): 10.

8  Smith, Roger.”5 Patterns of the Chief Technology Officers!” Research-Technology
Management. Last accessed April 30, 2017. » http://citeseerx.ist.psu.edu/viewdoc/downl
0ad?doi=10.1.1.158.1721&rep=rep1&type=pdf.
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these atoms is talking moonshine” At the opposite extreme,
another famous scientist, John von Neumann, predicted in
1956 that “a few decades hence, energy may be free, just like
unmetered air” If two such leading lights can be so wrong,
and diametrically so, how can a lesser technology manager
have a chance to be right? The answer is that a CTO need
not deal with the long-range future of science. Her role has
to be to deal with the set of “plausible possibles,” that is, with
scenarios and opportunities that are composed of already
existing building blocks.

How to go about looking forward in such a way? To stay
close to the leading edge, information is key. This means
close ties to academic laboratories and journals, attendance
at trade shows, reading of trade and technology magazines,
checking out websites, and the creation of a personal network
of respected innovators and business analysts.

Another way to review the state and pace technology
advances in a field is to look at published patents in one’s
sector.'? Patent applications and grants are useful as a source
of information about the “prior art” of technology innova-
tions. Looking at patent applications one can identify com-
petitors, innovators, and potential partners and licensees, as
well as the velocity of technology in a sub-area.!!

As mentioned earlier, in engineering terms the driver of
the revolution in IT is our increased ability to manipulate
sub-atomic particles—electrons and photons. The compo-
nents to do so are the building blocks of IT devices, which
in turn are constituent parts of systems and networks. These
devices are governed by controls—software. The manipu-
lated particles are used for the generation, distribution,
storage, processing, and display of various forms of content
and of applications.

Progress in the field of electronics has followed broad
trends. A major way to assess a specific technology is to com-
pare it with the more general rate of change in the electronic
sector. Forty years ago, the computer electronics pioneer
Gordon Moore observed that the power of semiconductors
doubled every one to two years and predicted that this trend
would continue. This rate of progress—about 40% a year—
became famous as Moore’s Law. And indeed, it described the
progress over the next decades pretty well. Computer com-
ponents became smaller, or more powerful, or cheaper, at
roughly the predicted rate. Whereas in 1970 a memory chip
would store 1000 bits, it holds up to 8 trillion in 2017 (1 TB).
Such progress enables marvels of technology, from CAT
scans to video over cellphones. It also provided an important
anti-inflationary force to the economy.

Almost immediately, however, people questioned the
validity of the law. Some objections were based on specif-
ics of physics, electronics, systems design, and software.

9  Doyle, Jim.”Energy from Nuclear Fission.” June 20, 2011. Last accessed July 12, 2011.
» http://www.btinternet.com/~j.doyle/SR/Emc2/Fission.htm.

10 The US government'’s website for patent searches is » http://patents.uspto.gov. IBM's free
site > http://patent.womplex.ibm.com. In Europe, the European Patent Office is at
» http://www.epo.co.at:80/index.htm. And in Japan (with a fee for full text translations)
» http://www.intlscience.com and » http://www.jpo-miti.go.jp.

11 Department of Commerce.“US Patent Office” May 27, 2011. Last accessed June 12, 2011.
» http://patents.uspto.gov/.
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But the basic objection required no knowledge of advanced
technology. It was simply that an exponential trend of this
magnitude could not continue into the far future. Eventually
improvements would become harder, costlier, less important,
less profitable, and hence slower in coming.

And yet, confounding the predictions of its imminent
demise, Moore’s Law has shown remarkable resiliency.
Further progress in processing power per cubic inch will
come from a variety of exotic sources, such as three-dimen-
sionality of components, carbon nano-tubes, quantum
computing, X-ray lithography, system-on-a-chip, and new
fabrication systems. Yet the basic point of an eventual slow-
down is still valid, even if it is postponed.

Part of the secret for the law’s resilience has been that
it has moved from prediction to self-fulfilling prophecy.
It establishes a time line for progress that everyone in this
highly decentralized industry understands. When a company
is engaged in developing the next generation of its compo-
nents, software, or hardware, it knows that the overall pace
of technology progresses at the rate of Moore’s Law, and it
must plan to match it. If it falls behind that pace it must add
engineers, money, and partners to its development effort. If it
is too far ahead, it might end up designing products that have
no complementary devices or content and will not find buy-
ers. If its production costs do not drop fast enough it must
compensate by gaining scale or moving to cheaper shores.
Thus, like a giant bell tower, Moore’s Law has helped to syn-
chronize global electronics.

Similar trends can be observed in the transmission
throughput “speeds” achieved by engineers, which leads to
ever-cheaper transmission “bandwidth,”!? or to the increased
amount of information that can be stored and processed in
less and less space for less and less money. It also translates
to an exponential trend in the cost per unit of distribution of
information over time.

A firm can look ahead, identify the trends in the underly-
ing components in terms of performance and cost, and then
analyze in what direction this is taking the industry. There
is no need to resort to science fiction. One can observe the
trends, what leading edge adopters are already doing, and
what technology companies are offering by way of hardware
and applications. Of course, details of developments are
unfathomable in advance, but the broad trend is a different
story. When radio emerged in the 1920s, it was new, dif-
ferent, and unpredictable. But the same could not be said
for broadcast television and satellite television. There, one
could make strong predictions about where things would
be going, based on the experience of the preceding media
generation of radio. More recently, the internet was another
paradigm shift whose impact went beyond advance analy-
sis. But once established for text, its application to audio
and video were much easier to analyze without resorting to

12 Magee, Christopher L.”A Quantitative Functional Approach to the Study of Technological
Progress.!” Massachusetts Institute of Technology. April 30, 2007.

science fiction. We can be quite certain, for example, that
the trend of component consolidation will continue toward
a computer (or system) on a chip, with multiple function-
alities joined together that have been separate in the past,
and that connectivity speeds will continue to rise. If there
is a problem of analysis, it is often the gold rush mentality
permeating the environment, which makes detached analy-
sis difficult.

4.2.3.1 Selection of R&D Projects for Funding

According to one analysis, it requires about 3000 raw ideas
to produce one substantially new commercially successful
industrial product.!* These 3000 new ideas are narrowed
down to 125 small projects of which approximately nine
evolve into significant projects for major development efforts
and commercial launches (B Fig. 4.3).1* Of these only one is
commercially successful.

With these staggering odds, how is a firm to evaluate how
to select among technology ideas?

Innovation is a discovery process and may not necessarily
have a sure destination.'” But it helps to define the task for the
R&D project clearly. When Steve Jobs envisioned the iPod, he
defined the goal as “1000 songs in my pocket” Once a task is
well-defined, it is easier to develop a focused and actionable
strategy. (However, many of the most important innovations
cannot be willed but emerge serendipitously).

Ralph Waldo Emerson wrote, “If a man can write a better
book, preach a better sermon, or make a better mousetrap
than his neighbor, though he build his house in the woods,
the world will make a beaten path to his door” But this is not
necessarily true. Studies show that 40-90% of new products
fail, many of them superior to what exists otherwise. Experts
and early adopters loved TiVo's digital video recorder, but
consumers were reluctant to sign up and the company lost
over $600 million by 2005, and subsequently was in the red
in six out of eight years because of low demand.

Why do consumers fail to buy innovative products? An
explanation is supplied by behavioral economists such as 2002
Nobel Prize winner Daniel Kahneman, who showed, with
Amos Tversky, that consumers have a “loss aversion,” which
means that they fear losses much more than gains of the same
magnitude. The problem with introducing a new technology
or applications is that is forces consumers to change their
behavior, which is never easy. Studies show that people tend
to overvalue the benefits of the goods they own and know
over new ones, by a factor of 3:1. Innovators, at the same
time, overvalue their new products by the same factor. Having
put their ideas, hopes, energy, money, and time into a new
product, innovators tend to lose a sense of realism.!® Taken

13 Stevens, Greg A. and James Burley.“3000 Raw Ideas = 1 Commercial Success!” Research
Technology Management 40, no. 3 (May/June 1997): 1-12.

14 Graph based on Stevens, Greg A. and James Burley. 3,000 Raw Ideas = 1 Commercial
Success!” Research Technology Management 40, no. 3 (May/June 1997): 1-12.

15 Satell, Greg.“How to Manage Innovation.” Forbes. March 7, 2013. Last accessed May 2, 2017.
> http://www.forbes.com/sites/gregsatell/2013/03/07/how-to-manage-innovation-2/.

16 Gourville, John T.“Eager Sellers & Stony Buyers.” Harvard Business Review 84, no. 6 (June
2006): 98-106.
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together, there is a mismatch of 9:1 between what innovators
think consumers want and what consumers truly desire. A
new product must therefore not be better by a small measure,
but its gains must far outweigh the potential losses, or con-
sumers will not adopt it.

In every active company, plenty of ideas bubble up that
could lead to promising products. But money, time, person-
nel, and attention are scarcer than ideas. How then does a
company select projects for R&D funding? Gut feeling and
hunches are one way to go. Another is to formalize the pro-
cess. There are several approaches:

scoring;

demand research;

an economic-financial analysis:

net present value;
real options.

Scoring methods rank potential R&D projects according
to several performance dimensions.!””!® Such dimensions
might be the completion probability of a project, its duration,
its budget cost, the number of researchers needed to com-
plete the project, the potential use for follow-up products. As
an example, assume that five projects (A to E) are assessed
(B Table 4.1).7°

Projects are scored along criteria 1-7, with a grade rang-
ing from 1-10 (column 3), and the weighting of the crite-
ria, according to its importance. From 1-10 (column 2). For
example, Project A scores a high 10 on criterion 1 and a low
2 on criterion 2. These scores are then multiplied by their

17 Poh, K.L, BW. Ang, and F. Bai. “A Comparative analysis of R&D project evaluation methods."
R&D Management 31, no. 1 (January 2001): 63-75.

18 The Economist.“Out of the Dusty Labs — The Rise and Fall of Corporate R&D." March 1,
2007. Last accessed May 2, 2017. » http://www.economist.com/node/8769863.

19 Rengarajan, S. and P. Jagannathan. “Project selection by scoring for a large R&D
organization in a developing country.” R&D Management 27, no. 2 (April 1997): 155-164.

I I I
3 4 5 6 7

Stages of Selection Process

weight factor (7.5 and 6.9), resulting in scores of 75.0 and
13.8 (column 4). These criterion scores are then added up,
resulting in an overall score of 313.4 for Project A, 286.6 for
Project B, and 268.0 for Project C. The projects can be ranked
from high to low. Project A scores highest and Project B is
second-highest.

However, the scoring method has problems. The formula
and its weights tend to be inflexible. Yet if they were flexible
and changeable they could be manipulated to get a desired
result.

In addition, the decision to proceed with an R&D proj-
ect is not only a technological one to be made by engineers,
because that would lead to “supply-side innovation” and
might fail in the market. Almost as important as understand-
ing the technology potential is to analyze the market environ-
ment, the demand for a new product, and a competitors rival
products. Technologists (and Emerson) often believe that a
superior innovation will guarantee acceptance. Regrettably,
that is not so. There is a difference between technical promise
and business achievement. An R&D project requires, beyond
the early technology effort, a sustained level of subsequent
investment in commercialization.?

The weakness of the scoring method is that a technology-
based formula is not linked to a market-based economic and
financial analysis. Such an analysis is based on one of several
interrelated methodologies: net present value (NPV), inter-
nal rate of return (IRR), return on investment (ROI), dis-
counted cash flow (DCF), cost-benefit analysis (CBA), and
payback period.

The following is an example for R&D selection based
on the NPV and ROI (@ Table 4.2). Project A contains a new

20 Leonard-Barton, Dorothy and William A. Kraus. “Implementing new technology.” Harvard
Business Review. November 1985. Last accessed May 2, 2017. » https://hbr.org/1985/11/
implementing-new-technology.
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B Table 4.1 Ranking and scoring R&D projects
Criterion no. Weightage Project A

factor (WF)

Marks Marks x WF

1 7.5 10 75.0
2 6.9 2 13.8
3 6.8 10 68.0
4 7.0 10 70.0
5 4.6 8 36.8
6 5.1 8 40.8
7 4.5 2 9.0
Total score 313.4
B Table 4.2 ROl of projects
Year 0 1 2 3
Project A —9000 —1000 4000 6000
Project B —3000 0 0 3000

technology development with high initial research expen-
ditures of 9000. However, the project is expected to have
high returns after year 2. In contrast, Project B is a project
with modest research expenditures (3000). However, it will
not generate revenue for two years owing to authorization
procedures. After the first two years, Project B is expected to
produce significant returns in years 3 and 4.

If we compare net profits, Project A is superior (10,000
vs. 6000). But what about the return on investment? ROI is
found by dividing net profit by the investment. For project A,

10,000 _ 1.0. For project B it is 6,000
3,000

Now, project B seems superior.

But this does not take into account the time-value of
money. Some of the revenues are realized in future years
down the road. To take this into consideration one dis-
counts the future earnings by a discount rate, say 10%
per year. We then obtain NPVs for A and B of 4304 and
3047. Now, Project A seems the superior option. Lastly,
if the ROI is used with the time value of money consid-
ered (i.e. discounted) as would be the economically proper

way, it would be, for A, ROI = ﬂ =.4347, and for B,
3047 9000 +900

ROI = 3000 1.0157. Thus Project B is the superior choice.

this would be =2.0.

These financial methodologies’ chief problem is that it is
difficult to forecast future net revenues. It involves subjective
projections of sales, prices, the state of the economy, and the

Project B Project C
Marks Marks x WF Marks Marks x WF
10 75.0 8 60.0
10 69.0 8 55.2
2 13.6 2 13.6
10 70.0 8 70.0
2 9.2 2 9.2
8 40.8 10 51.0
2 9.0 2 9.0
286.6 268.0
4 Net profit ROI NPV ROl
10,000 10,000 1.0 4304 0.435
6000 6000 2.0 3047 1.016

effectiveness of competitors. Company projections of future
market penetration are often overly optimistic. One must
also pick the appropriate discount rate, and that rate varies
with risk.

One major problem with the financial analysis of R&D
projects is the use of accounting information as the founda-
tion for the data. In accounting, R&D is treated as an expense
and not an investment. “Generally Accepted Accounting
Principles” (GAAP) establish that R&D be fully expensed in
the year it is spent rather than treated as investment that gets
spread (amortized) over several years. Yet to expense an R&D
project suggests that the project’s value is used up during that
year. This makes no sense since R&D is an investment in the
future. Because of such expensing of R&D, many high-tech
firms have a high multiple of their share price relative to
earnings (P/E-ratio). Current earnings (E) are depressed by
being charged with a high R&D expense, while their stock
prices (P) incorporate investors’ expected future payoff from
that R&D and are thus relatively high.?"» 2

21 Higgins, Robert. Analysis for Financial Management, 8th edition. (New York: McGraw-Hill/
Irwin, 2007), 368.

22 The expensing of R&D rather than its capitalization amortization makes less of a
difference as long as there is no growth in R&D expenditure. IN steady state, leaving R&D
investment off the balance sheet (and amortizing them) and instead expensing them
immediately has the same effect on earnings. Penman, Stephen H. “Accounting for
Intangible Assets: There is Also an Income Statement.” Abacus 45, no. 3 (September 2009):
358-371.
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O Fig. 4.4 Decision tree for R&D
investment
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A related financial approach to the valuation of compet-
ing R&D projects is to use the Real Options approach.?* We
discussed this approach in the preceding chapter on pro-
duction. An NPV analysis assumes a one-time go-no go
investment decision for an upfront investment. There is no
possibility to stop, review, abort, and cut one’s losses. It’s all
or nothing. Instead, one should view the R&D investment
decision as decomposed into several stages, and each invest-
ment is like an “option” to proceed to the next stage.?* The
Real Options approach analyzes an investment as such a
multistep process in which a company can take a first step in
a project and then determine whether to proceed to a second
investment. Instead of a one-time binary yes-no decision
the investment decision becomes a series of several smaller
yes—no steps.

The implication of this methodology can be significant.
The NPV analysis, by overlooking the option potential of
R&D thus biased against longer-term and riskier projects
which may have a major impact on the company’s future.
Similarly, the NPV analysis does not incorporate the impli-
cations to a company of not pursuing an R&D project, which
may foreclose many future options.? Suppose that an R&D
project is proposed to develop a 3D printer for creating
musical instruments such as flutes or clarinets. Financial

23 Bodner, Douglas and William Rouse. “Understanding R&D Value Creation With
Organization Simulation.” Systems Engineering 10, no. 1 (Spring 2007): 64-82.

24 Morris, Peter A, Elizabeth Olmstead Teisberg, and A. Lawrence Kolbe.“When Choosing
R&D Projects, Go with Long Shots” Research-Technology Management 34, no. 1 (1991):
35-40.

25 Mitchell, Graham R. and William F. Hamilton. “Managing R&D as a Strategic Option.”
Research-Technology Management 50, no. 2 (2007): 41-50.
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returns on the products are uncertain.?® The results of the
proposed R&D project are also uncertain.?” The decision tree
in @ Fig. 4.42% shows these possibilities.

Suppose a firm considers a project with a total upfront
cost of $21 million. This can be decomposed into two phases.
The R&D stage would cost $6 million. It comes with a seri-
ous uncertainty whether it will be accomplished. This uncer-
tainty will be resolved after one year. A “good” result has a
probability of p = 0.6. There is a smaller chance (p = 0.3) of
an “excellent” result, but also a non-trivial chance (p = 0.1)
of a “poor” result. After the one-year R&D stage, there is a
commercialization phase which requires an additional $15
million in investment. Then the product is released. Possible
returns range from +$60 million to -$60 million.

O Table 4.3 uses the numbers of the decision tree to cal-
culate four different evaluations of the proposed project,
based on different decision rules. Three of them are calcula-
tions dealing with the uncertainties of the market and the
R&D. The NPV #1 analysis assumes that one always chooses
the most likely outcome. A 12% discount rate is used to bring
the future $15 million commercialization investment to the
present value in one year and the $10 million return to the
present in two years. This results in an NPV of -$11.4 mil-
lion.? The project would not be approved.

26 Boer, Peter F.“Risk-Adjusted Valuation of R&D Projects.” Research-Technology Management
46, no. 5 (September 2003): 50-58.

27 Faulkner, Terrence W. “Applying Options Thinking to R&D Valuation.” Research-Technology
Management 39, no. 3 (1996): 50-56.

28 Based on Faulkner, Terrence W.“Applying Options Thinking to R&D Valuation.”
Research-Technology Management 39, no. 3 (1996): 50-56.

29 Faulkner, Terrence W. “Applying Options Thinking to R&D Valuation.” Research-Technology
Management 39, no. 3 (1996): 50-56.
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B Table 4.3 Evaluation methodologies of a project

Valuation method Year 0 Year 1 Year 2 NPV
NPV #1: The most likely 15 10
option —6 112 LGP —$11.4
NPV #2: Consider market

15 (0.3)(20)+(0.7)(10)

i -6 - LA R —$9.0
uncertainty e 5 $
NPV #3: Consider all
uncertainties (0.3)[(0.8)(60)+(0.2)(15) ]+

e 15 (0.6)[(0.3)(20)+(0.7)(10) ]+ (0.1)[ (0.1)(~15)+(0.9)(-60) ] ey
1.12 1.122 ’
Opti luati
pron vetation s _(03)2 (03) (0:8)(60)-(0.2)(15) §22
1.12 i7"

The NPV #2 calculation incorporates the various possi-
bilities of the market return, and looks only at the most likely
R&D outcome. The NPV #3 analysis factors in both R&D and
market uncertainties and computes the probability-weighted
expected values for each stage. In these calculations, too,
the NPV comes out negative (the right most column). All
three approaches assume that once the initial R&D invest-
ment has been made, the firm will continue with the prod-
uct development. All of them yield negative NPVs, and this
would stop the project from being launched. In contrast,
the options analysis does not assume a commitment to the
commercialization investment until one knows the outcome
of the R&D phase. In the example, the commercialization
investment will be undertaken only if the R&D result was
“excellent;” which would happen with a probability of (p =
0.3). There is, of course, a 0.7 chance that such an excellent
result will not be reached. However, in that case the project
would be fully terminated and the loss to the company would
therefore be much smaller than if it had committed itself to
the subsequent stages. At each step, a similar decision will
be made, whether to pull the plug and cut one’s losses, or to
plow forward. In the example, such a way to proceed does
produce a positive NPV, ($2.2), which means that the invest-
ment should be undertaken.

4.2.3.2 Portfolio of R&D Projects

If a company can pursue several R&D activities and have a
portfolio of projects there are benefits, because the overall
riskiness is reduced. Some projects fail while others succeed.
But there is more to a portfolio approach than just the aver-
aging of risk. When the company can choose projects whose
success potentials are negatively correlated with each other,
the risk of the collective R&D portfolio is lowered. This is
similar to a portfolio of financial assets that are negatively
correlated, and which we discussed in » Chap. 3 Production
Management in Media and Information. For example, if the
firm pursues two rival research leads, one of which will work
while the other will fail, though it is unclear ex ante which

one will be which, the individual risk is 0.5 and the average
risk of 0.5, but the portfolio risk is reduced to zero.

The two projects are assumed to have the same expected
value, in other words potential payoff multiplied by its prob-
ability. The one with the greatest risk (the long shot) is the
better choice, because of its higher upside. This may be sur-
prising, but it is based on the fact that if in the early stage
either project fails the much larger follow-on investment nec-
essary for a project’s commercialization can be avoided. Only
the initial R&D investment is lost. Thus the riskier project
cannot lose more money than the safer project. But the upside
is higher for the riskier project in its commercial stages, and
the riskier project therefore has a higher expected payoff if the
R&D is successful. The safer R&D project is better only in rare
situations: for a very low-risk project, or when the initial R&D
investment is high relative to the total value of the company.*

A final observation: these technological and financial
analyses are not be quite sufficient for an optimal selection
of projects. Timing, marketing efforts, and market forces
may greatly affect the success of a project. But this should not
leave a company to rely on pure intuition. A formal frame-
work of analysis forces disciplined thinking as a complement,
not a substitute, for good judgment and vision.

4.2.4 Integration of Technology
with Firm Strategy

Beyond the technological and economic performance of
R&D there is also a question: is the R&D project aligned with
the company’s overall strategy?

R&D budgets are set for one or several years, but within
the budget, decisions about projects are often left largely
to R&D management. There is no assurance that the R&D

30 Morris, Peter A, Elizabeth Olmstead Teisberg, and A. Lawrence Kolbe. “When Choosing
R&D Projects, Go with Long Shots." Research-Technology Management 34, no. 1 (1991):
35-40.
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organization, left to its own devices, will pursue programs
with a priority on how they relate to corporate strategy, either
in focus or in business risk.’!

Normally, R&D should not drag the company into a strat-
egy different from the one it planned.*? But there must also
be flexibility to capitalize on fortuitous discoveries that are
outside the strategic focus of the firm. Usually these should
be sold or licensed to others,** but there can be exceptions.
The 150-year-old Finnish company Nokia was mostly a paper
product producer with a small electronics sideline before it
seized on the newly opened Scandinavian cellular phone
market, the world’s first, and became for several years the
leading global mobile handset manufacturer.

A company needs to consider a basic question when
considering new technologies. How would the new tech-
nology affect its ability to create a competitive advantage?*
The development of technology must be directed by busi-
ness strategy; but at the same time technology developments
define the opportunities to which the strategy must respond.
Technology strategy and business strategy are therefore a
dialogue.®®

A major strategic decision for the firm is to select the
scope of its activity. It could be a narrowly focused special-
ist or, alternatively, a broadly based diversified technology
developer. Diversification has certain advantages in reduc-
ing risk. It allows for synergizing across several product lines
and to what economists call “economies of scope”—cost sav-
ing in development, production, and marketing of multiple
products.

But there are also disadvantages to diversification. In
a fast-moving field, if a company is not fully focused on a
particular product it may lose its competitive edge for that
product. Diversification may also lead to a lower scale than
for the specialist firms. Intel is a specialist focusing on micro-
processors, and all its R&D goes toward making that product
line better, faster, and cheaper. Andy Grove, famed former
CEO of Intel, recalled: “The most significant thing was the
transformation of the company from a broadly positioned,
across-the-board semiconductor supplier that did OK to a
highly focused, highly tuned producer of microprocessors,
which did better than OK..” Specialized firms may have
competitive advantages in their narrow field, with resultant
market power.

31 Erickson, Tamara J. et al. “Managing Technology as a Business Strategy.” MIT Sloan
Management Review. April 15, 1990. Last accessed May 2, 2017. » http://sloanreview.mit.
edu/article/managing-technology-as-a-business-strategy/.

32 Say, Terry, Alan Fusfeld, and Trueman Parish. “Is your firm’s tech portfolio aligned with its
business strategy?” Research-Technology Management 46, no. 1 (January/February 2003):
32-38.

33 Smith, Roger.”5 Patterns of the Chief Technology Officers”” Research-Technology
Management. Last accessed April 30,2017. » http://citeseerx.ist.psu.edu/viewdoc/downl
0ad?doi=10.1.1.158.17218&rep=rep1&type=pdf.

34 Mitchell, Graham R. and William F. Hamilton. “Managing R&D as a Strategic Option.”
Research-Technology Management 50, no. 2 (2007): 41-50.

35 Erickson, Tamara J., et al."Managing Technology as a Business Strategy,” MIT Sloan
Management Review. April 15, 1990. Last accessed May 3, 2017. » http://sloanreview.mit.
edu/article/managing-technology-as-a-business-strategy/.
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But specialization means putting all your eggs into
one basket.*® Demand might fizzle or competitors might
emerge. Staying specialized without the certainty of weak
competition and ongoing demand is risky.*” Intel, for exam-
ple, missed out on components for the emerging portable
computing devices of smartphones and tablets. Apple and
Samsung, on the other hand, have multiple products to fall
back on if their smartphones do not work out. But being
a jack-of-all trades has disadvantages, too, where competi-
tion is strong in each segment. In recent years the debate
between specialization and diversification has tended to
go in favor of specialization.®® Thus, a company must find
the optimal degree of specialization, somewhere in the
spectrum between a single-product orientation and a loose
agglomeration of products.

One must also think about innovation across time.** The
strategic question is how much of a firm’s activity level should
rely on improving already well-established products and how
much of it should be based on products that must be newly
developed. The answer would define the extent of R&D that
must precede actual production by years. Reliance on the
former to a firm’s current strength but leaves it vulnerable in
the future. Conversely, reliance on future products leaves it
vulnerable to risk if things do not work out.

A wuseful perspective is that of the “three horizons”
(8 Fig. 4.5).%° One author, Tim Kastelle, suggests that a firm
should create a balance between “improving existing products
and processes,” “searching out adjacencies;,” and “exploring
completely new markets!

The first horizon (H1) involves implementing innova-
tions that improve current operations. Horizon two (H2)
innovations are those that extend current competencies into
new but related markets. Horizon three (H3) innovations are
the ones that will change the nature of the industry. In gen-
eral, H3 innovations tend to be radical rather than incremen-
tal. H1 is low risk, low return, while H3 are high risk, high
return. HI R&D projects, dealing with a firm’s core tech-
nologies, are typically necessary but not sufficient to achieve
competitive advantage. They have well-defined commercial
objectives. The likelihood of technical success is relatively

36 Hesseldahl, Arik.“Intel Fights Back as Chips Are Down.” Businessweek. January 17, 2007.
Last accessed June 1,2011. » http://www.businessweek.com/technology/content/
jan2007/ tc20070117_984122.htm.

37 Yager, Tom.”What's a Monopoly to Do?” InfoWorld 27, no. 33 (August 2005): 52.

38 Ante, Spencer E.“The Info Tech 100; Constant reinvention of who you are, what you
produce, and how you sell it is critical for any tech player.” BusinessWeek. July 2, 2007. Last
accessed May 3,2017. » https://www.bloomberg.com/news/articles/2007-07-01/
the-info-tech-100.

39 Kastelle, Tim.“Innovation for Now and for the Future,” The Discipline of Innovation. August
17,2010. Last accessed May 5,2017. » http://timkastelle.org/blog/2010/08/
innovation-for-now-and-for-the-future/; The concept goes back to Baghai, Mehrdad,
Stephen Coley, and David White. The Alchemy of Growth. New York: Perseus books, 1999.

40 Based on Kastelle, Tim. “Innovation for Now and for the Future,” The Discipline of
Innovation. August 17, 2010. Last accessed May 5, 2017. » http://timkastelle.org/
blog/2010/08/innovation-for-now-and-for-the-future/; The concept goes back to Baghai,
Mehrdad, Stephen Coley, and David White. The Alchemy of Growth. New York: Perseus
Books, 1999.

41 Kastelle, Tim.“Innovation for Now and for the Future,” The Discipline of Innovation. August
17,2010. Last accessed May 5,2017. » http://timkastelle.org/blog/2010/08/
innovation-for-now-and-for-the-future/; The concept goes back to Baghai, Mehrdad,
Stephen Coley, and David White. The Alchemy of Growth. New York: Perseus books, 1999.
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high, and the costs and benefits can be defined fairly well.
In contrast, R&D in H3 projects is speculative and its budget
requirements largely conjecture. The R&D projects of the H2
are somewhere in-between. They deal with key technologies.
Thus a firm should have a portfolio of three broad classes
of technologies, with the first to maintain its position in the
market; the second to provide competitive advantage, and the
third category, that of “pacing technologies,” aims to advance
the market significantly.*? A firm should think of its innova-
tion efforts as a portfolio, with innovation taking place across
all three time horizons. The balance is based on the firm’s risk
tolerance and on industry volatility.

The three kinds of innovation need a different mix of
input and skills. H1 innovations require mostly money and
people. H2 innovations go deeper and need a corporate cul-
ture of creativity and management that is willing to push for-
ward and onward. H3 innovations require top management
to make bets on careers and even the company. The major
career risk is that of management, not of the researchers. The
company must give its staff much leeway, lower controls, and
avoid negative feedback for the failure of crazy ideas.

A company like 3M, which pioneered Scotch tape and
Post-it notes, derives up to 30% of its revenue from products
launched in the past five years. It emphasizes H2 and H3 strat-
egies in its R&D. The company, and similarly Google, uses a
15% or 20% rule, where certain employees are expected to

42  Erickson, Tamara J., et al. "Managing Technology as a Business Strategy,” MIT Sloan
Management Review. April 15, 1990. Last accessed May 3, 2017. » http://sloanreview.mit.
edu/article/managing-technology-as-a-business-strategy/.

devote a fixed portion of their time to projects unrelated to
their job, that is, H2 and H3 type work.** Even so, both compa-
nies’ main R&D efforts deal with improving existing products
(HI1), not on yet unborn technology generators. For Google,
much of the R&D work is on innovations in its core products:
the search engine, maps, online ads, and so on. The company’s
public relations narrative — such as self-driving cars, and so
on—tends to project a more ambitious agenda than warranted
by reality. Google, too, uses a 70/20/10 split, with most inno-
vation efforts going to improving existing activities.

The last type of innovation tends to differentiate leaders
from followers. But they are gambles, and investments in
potential breakthroughs are hard to justify in conventional
business terms of ROI. One must think of them as buying
options on future opportunities. Ideally, a relatively modest
investment—and downside risk—creates the potential for a
large upside. The problem with a breakthrough R&D strat-
egy is that it might either fail to deliver, or actually succeed
in technological terms and yet be too far ahead of market
readiness in terms of complementary products and con-
sumer demand.** @ Figure 4.5 is technological in nature-will
it work?—and does not consider markets—will it sell and be
profitable?

How can a company analyze the market for its innova-
tions? In the first instance, it helps to look at demand, and

43 Satell, Greg.“How to Manage Innovation.” Forbes. March 7, 2013. Last accessed May 5,
2017.» http://www.forbes.com/sites/gregsatell/2013/03/07/how-to-manage-
innovation-2/.

44 Clayton, Christensen M. The Innovator’s Dilemma. (Boston: Harvard Business School Press,
1997), xv.
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O Fig. 4.6 Dimensions of consumer acceptance

to organize innovations by consumer acceptance. Four
such categories are “easy sells,” “sure failures,” “long hauls,”
and “smash hits” (See B Fig. 4.6).*> They are ordered in a
matrix whose two dimensions are product improvement
(the horizontal axis) and the change required from the con-
sumer (the vertical axis). Some innovations require a major
behavior change and the others less so, but they may offer
major improvements that could conceivably overcome this.*®
Companies may create great new products, but this may not
mean much if it requires major behavior change. It is easier
to change technology than behavior.

Easy sells - The product benefit improves modestly, and requires only
limited adjustments in behavior. Examples: a move from iPhone 7 to
iPhone 8, or another James Bond movie.

Sure failures - The innovation has only limited benefits in performance
but requires a significant behavior change. Example: transitioning from
the standard QWERTY keyboard configuration to the Dvorak keyboard
that is slightly faster, but requires relearning the “muscle memory” of
typing.

Long hauls - These innovations provide a technological improvement,
but require a significant behavior change. Initially at least adoption will
be slow because consumers resist the switch. An example is satellite
radio. Even the cellular telephone took a fairly long time to spread

(25 years to reach an 80% adult subscribership). If the product does
not sell itself, and a company business plan is overoptimistic about
adoption rates of the new product, it will fail.

Smash hits - The innovation generates major benefits with only slight
behavior change. Example: the Google search engine.

An illustration of these categories concerns the TiVo DVR
and the DVD player, both products of the late 1990s. By
2005, the USA had 20 times more DVD players than TiVo
DVRs, even though the value of a TiVo player was much

45  Graph based on Gourville, John T.“Eager Sellers & Stony Buyers.” Harvard Business Review,
84, no. 6 (June 2006): 98-106.

46 Gourville, John T.“Eager Sellers & Stony Buyers”” Harvard Business Review, 84, no. 6 (June
2006): 98-106.
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greater (recording TV shows, skipping advertisements, etc.)
Consumers were familiar with music CDs and needed no
behavior change, in contrast with TiVo which required a new
viewing behavior.

Yet many companies do not have enough resources to
wait patiently for demand to grow. The second option is to
have innovations that offer a quantum leap in improvements
(in the order of almost three times of previous performance,
as we have discussed) to overcome consumer conservatism.
But such innovations are rare. The third alternative is to tar-
get consumers who are either early adopter types, or who are
not yet users of legacy products and thus have no commit-
ment to them.?

Market demand does not provide a full answer either. An
innovation must also be profitable. Demand for the product
helps, of course, but the cost side of investments and operat-
ing expenses is also a factor. This is dealt with graphically
in @ Fig. 4.7, which shows a “bubble diagram,” where proj-
ects are mapped according to three dimensions: NPV (the
horizontal axis), a measure for profitability; the probability of
R&D success (the vertical axis) and the required investment
(the size of each bubble).** The overall size of the bubbles
adds up to 100%. The bubble diagram model helps manage-
ment to make resource allocation decisions given the finite
resources of budget and people. The sum of the areas of the
circles is a constant, zero-sum game. The model then forces
management to consider tradeoffs. If one adds or enhances
one bubble = one project, then some other projects must be
reduced or dropped.

There are four different types of projects:

Pearls (upper left quadrant). Such projects have a high

probability of success (low risk) and a high yield. In

O Fig. 4.7 the company is engaged in two pearl projects,

one of them with a high investment need. But profitabil-

ity is high, which justifies the project.

Opysters (lower left). These are long-shot projects with a

high expected payoff but low probability (high risk) of

technical success. A technical breakthrough will generate
strong payoffs. The company has three such projects but
funds them at a low level, thus protecting its downside.

Bread and Butter Projects (upper right). These are safe

choices. The probability of success is high, but the rewards

are low. Examples would be improvements of existing
products. As discussed above, a firm might put 70% of its

R&D budget into such projects. And indeed the company

has several such projects, and more than half of its R&D

investments are allocated to them.

White Elephants (lower right). These are low-probability

and low-reward projects. Nevertheless, the company has

several of such projects. This seems to be a flawed alloca-
tion of scarce resources.

47  Gourville, John T.”Eager Sellers & Stony Buyers.” Harvard Business Review, 84, no. 6 (June
2006): 98-106.

48 Based on Cooper, Robert. Winning at New Products. New York: Basic Books, 2011.

49 Cooper, Robert G., Scott J. Edgett, and Elko J. Kleinschmidt. “Portfolio Management in New
Product Development: Lessons from the Leaders - |1 Research-Technology Management
40, no. 6 (1997): 43-52.
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4.2.5 The Placement of R&D—In-House,
Acquired, or Co-Developed?

The question of in-house versus outside innovation is not
simply one of yes/no but also one of “what” and “where”
Rarely would a firm innovate on its own all of its com-
ponents and all the elements of its value chain. It would
instead focus on one or several aspects and leave the others
for development by outside vendors. Why should it develop
its own cameras or computers? The important question for
companies to consider in R&D is therefore where is the right
“decoupling point” of its internal technology development?
Which part of its value chain does it create and innovate
on its own, and which does it acquire from others, either
oft-the-shelf or by special commission? Advantages of
development inside the company include proximity of R&D
to production and marketing; the protection of business
secrets; a clear ownership of the IPRs; better cost control of
projects; and greater familiarity of the firm with the needs
of customers and markets. But an outsourcing of R&D has
advantages too. Outsourcing allows firms to take advantage
of specialists with experience and economies of scale. For
example, for content-oriented media companies, technology
R&D is not a core competency. Even for technology com-
panies such as device manufacturers and network opera-
tors, the outsourcing of some or all of the R&D is part of a

larger trend of separation of production and development.
In some cases, production-oriented firms sub-contract their
R&D. In other cases, conversely, R&D-focused firms will
outsource production. And in some cases, “virtual compa-
nies” outsource both.

The manufacturing contractors are known as
Electronic Manufacturing Services or Original Equipment
Manufacturers (EMS or OEM firms). A major OEM,
Flextronics, produces handsets for mobile device companies
located in high-cost countries. The world’s largest PC maker,
largely unknown outside the industry, is Quanta, a Taiwanese
company. It manufactures computers for most major brands
around the world.>® Apple outsources part of its manufactur-
ing to Foxconn in China. One of Foxconn’s plants employs
230,000 workers, 60,000 of whom live in factory dormitories.
Outsource manufacturers such as Selectron, Flextronics,
Celestica, SCI Systems, Foxconn, and Jabil Circuit increas-
ingly do the design and R&D of various products, not just
the manufacturing. Alternatively, specialty boutique design
companies perform the R&D. At its most extreme, only the
marketing is still done by the name-brand company, and
even that could be contracted out.

50 Funding Universe.“Quanta Computer Inc”” Last accessed July 11,2011. » http://www.
fundinguniverse.com/company-histories/Quanta-Computer-Inc-Company-History.html.
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Several research studies find that the outsourcing of
innovation activities can lead to faster product develop-
ment, innovation, and cost savings. But other studies are
more skeptical.®! Some companies start out by looking to the
outside in order to find good ideas. A proper reward system
need to be in place that encourages the rapid adoption of
outside ideas.”

4.2.6 The Organizational Structure
of R&D Activities

Among the most important issues facing a large company
is how to position its R&D within the larger multidivisional
corporate structure. The R&D will either be centralized,
decentralized, or somewhere in between. Control and fund-
ing are the central issues.

In industrial firms, R&D was often a top-down structure.
Major firms created sophisticated stand-alone laboratories.
Bell Labs won six Nobel prizes, and IBM’s Zurich Research
Lab earned two such prizes. Xerox’s Palo Alto Research
Centre (PARC) innovated PC elements such as the computer
mouse, the Ethernet protocol for computer networking, and
the graphic user interface (GUI).> But a centralized research
system creates a distance from the production and design
activities of the firm. In contrast, a fully decentralized R&D
structure permits various company units to pursue goals
closer to the product lines. In such a system, the corporate-
level R&D is limited in scope and focuses on the identifica-
tion and evaluation of emerging technologies which have no
home yet in the company. Hitachi and Intel are examples,
with little corporate-level R&D.

Intermediate arrangements are “centrally led” or “cen-
trally supported” R&D. Typically, the corporate center
handles the research part of R&D, covering more basic tech-
nology which might have applications across the company,
while the refinements and applications into products—the
development—is handled by divisional labs. But such a
separation is rarely neat and can be difficult to implement.
Toshiba structures its R&D into three separate layers—
research at the central corporate level, product development
at the divisional level, and production engineering at the
business unit level. Toshiba’s corporate research labs focus
on basic and advanced research. Such projects typically last
for about five years. Divisional units carry out product and

51 Stanko, Michael A. and Roger J. Calantone. “Controversy in innovation outsourcing
research: review, synthesis and future directions.” R&D Management 41, no.1 (2010): 8-20.

52 Huston, Larry and Nabil Sakkab. “Connect and Develop: Inside Procter & Gamble’s New
Model for Innovation.” Harvard Business Review, March 2006. Last accessed May 3, 2017.
» https://hbr.org/2006/03/connect-and-develop-inside-procter-gambles-new-model-
for-innovation.

53 The Economist.“Out of the Dusty Labs - The Rise and Fall of Corporate R&D; Technology
R&D. March 1, 2007. Last accessed August 10, 2012. » http://www.economist.com/
node/8769863.
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process technology developments, with projects typically
lasting between two and five years. They serve several busi-
ness units.

Historically, the relation of corporate and divisional R&D
has gone through cycles, with central R&D strong as in the
1970s, decentralized, divisional R&D rising in the 1980s, and
after 2000, central R&D being emphasized again.

A related organizational question is how an R&D lab
should be structured. It could be arranged according to
research disciplines such as typically found in universities;
for example, chemistry, metallurgy, or electronic engineer-
ing. This promotes specialization and makes it easier to hire
promising young scientists. The disadvantages are an ori-
entation to “science” rather than commercial innovation, a
work pace under less time-pressure, and greater difficulty in
conducting cross-disciplinary R&D. In contrast, the R&D
activity can also be organized by type of activity, such as basic
research, applied research, development, design, engineer-
ing, prototyping, and testing. This is a more ad hoc structure
whose staffing might fluctuate greatly.

A third approach is to organize an R&D department by
product line, such as storage devices, TV sets, and tablets.
Advantages are a stronger customer focus, easier co-ordina-
tion, and smoother integration with business activities.

A fourth option is to organize the R&D department by
project, such as a new type of flat screen. Such a system fre-
quently operates on a matrix basis, drawing experts from
different parts of the company, labs, and scientific special-
ties. In a matrix structure, staff and managers from a prod-
uct line unit or functional area may be involved in several
projects.

When innovation is rapid and complex, an R&D struc-
ture organized by function (that is, specialist groups) is
more effective than a product-oriented structure that centers
on outputs.>* This is also the case where expensive equip-
ment is required. On the other hand, advantages for an
output-focused R&D structure (that is, based on products
or projects) exist where diversification is high while cross-
product synergies are low.

Another dimension for the organization of R&D is its geo-
graphical location. Global companies conduct R&D globally.
Technology has few frontiers, though some countries have
tried to erect protectionist barriers around “their” companies
and “their” technologies. Pioneers of R&D internationalization
have been high-tech companies with global markets, headquar-
tered in a relatively small home country with finite technology
resources. Examples are Philips in the Netherlands, Ericsson in
Sweden, and Nokia in Finland. European companies perform
about one-third of their R&D outside their home countries.
Another reason for an international distribution of facilities is

54 Chiesa, Vittorio. R&D Strategy and Organization (London: Imperial College Press, 2001),
149-192.
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the politics of trade, since the location of an R&D facility may
be part of a company’s efforts to gain market access. The third
reason is the relative cost, which favors low-cost R&D in India
or China. Other locational factors are governmental subsidies,
strong universities with a large pool of graduates, harmonious
labor relations, and a favorable regulatory and tax system.>
Some tech companies from around the world have created
small innovation labs in Silicon Valley as footholds in order

4.2.6.1 Case Discussion
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to remain up to date with emerging technologies and develop
deeper relationships with start-ups.

There are, however, also reasons against international
R&D. These include an immobility of top research person-
nel, a lack of critical mass when R&D is dispersed, language
and cultural problems, political instability, the diffusion and
potential loss of company know-how, and significant co-
ordination and transaction costs.

How Sony’s R&D Is Organized

Sony’s R&D outlays were considerable. In
2008, they were $5 billion and in 2013 $5.7
billion.*¢ Its R&D priorities were in its digital
image sensor business (supplying camera
components to smartphone makers),”” the
4 K PlayStation and artificial intelligence.>®
Samsung’s R&D expenses were about $14
billion, higher than any other information
and communications technology company.
Microsoft expenses were $10 billion, Google
$8 billion, and IBM and Cisco $6 billion each.
R&D as a percentage of revenue was 7% for
Sony, slightly higher than for Samsung and
IBM, much higher than Apple (2.5%) but
lower than for Microsoft, Google, and Cisco,
all with about 12-13%.

Thus, Sony spent a lot on R&D and
also achieved much innovation, if patents
are a measure. In 2013 Sony filed 2241 US
patent applications, Samsung 4945, and
Panasonic 2232.1n 2015, Sony had 2448 US
patent applications, Samsung 5059, and
Panasonic 1474.>°

But Sony’s R&D system was not well-
coordinated. It was and spread out across
divisions and countries. Its R&D strategy was
to give its various labs quite a free hand. At

times, different divisions developed incom-
patible products.

Sony’s R&D is based on a corporate
(central) research lab with six separate
sub-labs. The corporate lab is used for the
development of next-generation products
with wide applications, such as OLED video
display screens. Additionally, there are
network-level, as well as division-level, and
regional zone-level R&D labs.° The zones
are Asia, the USA, and Europe. The aim was
to better co-ordinate R&D activities within
each region, and among regions. CTOs were
appointed for each zone and given much
authority. A relatively informal and non-
bureaucratic cooperation between them
was encouraged. The idea was to establish
personal relationships and teamwork in
order to achieve global synergy. Another
goal of the structure was to access state-of-
the-art research in the USA and Europe, and
to lower costs by operating labs in China and
India. An example is Sony America’s Zone
R&D, which spearheaded the development
of the Cell processor (jointly with IBM and
Toshiba). (This example also illustrates that
rather than outsourcing its R&D, Sony’s R&D

has increasingly become a collaboration
with major partners.)

Sony has international R&D facilities in
Asia, the USA, and Europe, each special-
izing in one or more fields of technology.
For example, the Sony China Research
Lab in Beijing (2005) focuses on security
technology, intelligent media, solar cells,
and wireless networks. Sony opened
seven R&D labs in the USA since 1987. The
research focus there includes the Advanced
Video Technology Center (AVTC) in San
José, California (1994), which focuses on
HDTV, and the Open 3D Research Center in
Las Vegas (2010), specializing in 3D TV and
film in collaboration with CBS. Research in
Europe is done in Brussels, Alsace, Paris,
Stuttgart, Barcelona, Lund (Sweden),
Basingstoke (UK), and Pencoed (UK).

The Sony Computer Science Lab in Paris
focuses on personal music experience,
computational neuroscience, developmen-
tal cognitive robots, and self-organizing
communication. The European Technology
Center in Stuttgart focuses on sensing
systems, material science, and automotive
entertainment.

4.2.7 Open Innovation—
Community-Based R&D

Another way to organize R&D is to link it with developers and
with users. The two are overlapping. A structured and com-
pany-led approach is where the company builds basic plat-

55 For example, IBM had 12 corporate research centers worldwide in 2017, with over 3000
employees in R&D centers in the USA (Hawthorne, Yorktown Heights, Almaden, Austin),
Australia (Melbourne), Brazil (Sdo Paulo and Rio de Janeiro), China (Beijing), Kenya
(Nairobi), South Africa (Johannesburg), Israel (Haifa), India (Delhi and Bengaluru), Ireland
(Dublin), Japan (Tokyo), and Switzerland (Zurich). (Accessed at » http://www.research.

ibm.com/labs/)

56 PricewaterhouseCoopers.“2013: Top 20 R&D spenders.” Last accessed on June 21, 2016 at
> http://www.strategyand.pwc.com/global/home/what-we-think/innovation1000/
top-innovators-spenders#/tab-2013.

57 Kennedy, Joshua.”3 Changes to Watch at Sony (SNE)." Investopedia. January 26, 2016. Last
accessed June 21, 2016. » http://www.investopedia.com/articles/markets/012616/3-
changes-watch-sony-sne.asp.

forms (hardware, software, or both), and aims to create uses
and users. To do so it provides specifications of the product to
developers to induce them to create applications. This creates a
symbiotic relationship, where both the platform company and
the applications firms benefit from the creation of synergies
and network effects. An example is Apple with its iPhone apps.

58 Davies, Jamie.“Sony leans on Al to give technological advantage.” Business Cloud News.
May 18, 2016. Last accessed June 21, 2016. » http://www.businesscloudnews.
com/2016/05/18/sony-leans-on-ai-to-give-technological-advantage/.

59 USPTO."Ranked List of Organizations with 40 or More Patents, as Distributed by the Year
of Patent Grant and/or the Year of Patent Application Filing, Granted: 01/01/2015-
12/31/2015” Last accessed June 21, 2016. » http://www.uspto.gov/web/offices/ac/ido/
oeip/taf/data/topo_15.htmi#PartB.

60 All R&D labs were assigned fairly generic “three missions” and “six goals”” The “three
missions” were globalize domestic R&D efforts; establish a “global human information
network” The six goals were clear vision and policy; clear target and differentiation of R&D
strategy from rivals; strategic selection and precise focus of R&D themes; fair evaluations;
highly skilled (“best of the best”) staff for R&D; mobility of technology and R&D staff
within a global Sony; export of Sony’s R&D function and strengthening of overseas labs.
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For some companies, therefore, a major management
strategy is to encourage developer-based innovation. They
may provide independent developers access to their soft-
ware or platforms. They do so by granting interoperability
arrangements via application program interfaces (APIs) that
enable the outside programs to link up and thereby make
the device more versatile and powerful.®! Developers then
compete with each other’s applications software. The credit
card company Visa, for example, gives developers access to
hundreds of its financial payment APIs.%? The social media
company Facebook offers a Games Developer Center that
features a variety of interoperability arrangements, moneti-
zation tools, and services for game developers.®® The goal is
to drive traffic to the Facebook site. Amazon and Microsoft
provide developers with internet of things (IoT) software
development kits so that they can build IoT apps and prod-
ucts. These starter kits include tutorials/quick start guides/
demos, software and some hardware devices, such as sen-
sors, actuators, and self-configurable and programmable
development boards.

Going one step further is user-generated innovation.**
Advantages are reductions in a company’s development
time and cost, but even more so a potentially better match
of product with customer needs, given that the latter are
directly involved. It also raises user loyalty because they are
more involved. The company can import low-cost, high-
quality ideas from a wide array of experts and test these

4.2,7.1 Case Discussion
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ideas, as well as its own, by a “peer-review” process by a
“smart crowd.”®® An example is the car maker BMW, which
set up a Customer Innovation Lab, which is an online
toolkit to help customers develop ideas and innovations
for automobile telematics and driver assistance systems.
BMW then chooses the best ideas which are implemented
by its engineers. Another example: the Swedish appliance
company Electrolux created in 2016 a global innovation
contest for the use of technology to enhance the food
industry. People could submit short ideas and a 30-second
video; these were put up online, voted on by users, and
the finalists were then judged by a jury. The selected win-
ner received $10,000 and help to bring the idea to market
with Electrolux. The winning submission was a wrist-worn
bracelet which scans the barcode on a food item and then
suggests recipes to cook with it as well as other items that
need to be purchased to complete the recipe.®®

Taking still another step is “open innovation,” where
there is no company in charge, only a community of users,
developers, and volunteers who come together in a loose and
decentralized collaboration to create an innovative product
or service. In computer software, there has been community
development in the form of Open Source software such as
Apache and Linux, where numerous people contribute.®’ It
is an important challenge for company R&D leadership to
find ways to integrate such largely uncontrolled and dynamic
innovation with proprietary corporate R&D.

Sony and Community-Based Innovation

There is no indication that Sony has been
effective in integrating the user community
with its products. This would be particularly
important as CE evolved from hardware
devices into online services.

Sony built a highly interactive user-
community to exchange user-generated
content and applications. This includes
the PlayStation Community, which has
reportedly done an exceptional job at
providing an online space where gamers

61 In some cases, such access to the APIs has been mandated by governmental regulators in
order to enable competition in the applications.

62 Thurai, Andy."How APIs Fuel Innovation” Wired. Last accessed June 21, 2016. » http://
www.wired.com/insights/2013/12/how-apis-fuel-innovation/.

PYMNTS. “Visa’s Developer Platform Begins With An ‘I February 5, 2016. Last accessed
June 21, 2016. » http://www.pymnts.com/news/payments-innovation/2016/visas-devel-
oper-platform-begins-with-an-i/.

Tibco Mashery. “Driving Innovation and Revenue with Partners and Developers.” Sep-
tember 22, 2015. Last accessed May 9, 2017. » https://www.mashery.com/sites/default/
files/Edmunds-Case-Study.pdf.

63 These tools include Achievements API, Scores API, App Notifications, Requests, Feed
Gaming, and Facebook SDK for Unity. The Facebook Games Developer Center offers
information such as games overview, APl migration guide, tutorials, production and
checklists, game monetization, and more.

64 Von Hippel, Eric.“Horizontal innovation networks - by and for users!” Industrial and
Corporate Change 16, no. 2 (2007): 293-315.

can connect. Users can link to their specific
interests and support needs. The com-
munity is connected to PlayStation’s social
media channels on YouTube and Twitter.
New features on the PS4 console enable
users to directly upload in-game clips
online, which adds significant attraction.
Such content can be virtually unlimited

in scope and scale. It adds value to the
product and builds user awareness, which
benefits sales.®® The aim was to make

Sony’s products more popular and attrac-
tive through a network effect.

At one point, Sony made an effort to
generate user involvement on the content
side. It bought a YouTube-like video plat-
form, Grouper, and renamed it Crackle. Users
were able to download Crackle content onto
such devices as game consoles and media
players. But the reverse direction, in which
users contribute content, did not take off
successfully and was dropped. Sony also

65 Rigby, Darrell K. and Barbara Bilodeau. “Management Tools & Trends 2013 Bain &
Company. 2013. Last accessed May 9, 2017. » http://www.bain.com/Images/BAIN_BRIEF_
Management_Tools_%26_Trends_2013.pdf.

66 IdeaConnection.“A Timely Idea to Inspire Healthy Eating” January 16, 2017. Last accessed
May 9,2017. » https://www.ideaconnection.com/
open-innovation-success/A-Timely-ldea-to-Inspire-Healthy-Eating-00623.html

67 Von Hippel, Eric. “Horizontal innovation networks - by and for users!” Industrial and
Corporate Change 16, no. 2 (2007): 293-315.

68 Hong, Pat.”10 Exceptional Examples of Brand Communities”” Linkdex. January 15, 2015.
Last accessed May 9, 2017. » https://www.linkdex.com/en-us/inked/10-exceptional-
examples-of-brand-communities/.
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developed a cloud-based music streaming
subscription service MusicUnlimited. In
2015, it was reported that MusicUnlimited
had as few as 20,000 subscribers.%® The
service folded in 2015 and was rebranded
as PlayStation Music (as a Spotify channel
for use just on PlayStation). In comparison,
in 2016 the rival service Spotify had 70
million free subscribers and 30 million paid
subscribers, while Pandora had 76.3 million

free accounts and 3.9 million paid accounts.

The emergence of a user commu-
nity has worked against Sony in several
significant instances. In 2005 Sony installed
on its music CD a hidden Digital Rights
Management (DRM) program to protect
the music from unauthorized copying. This
DRM program worked like spyware and
self-installed itself onto users’ PCs. It also
interfered with some Windows functions
and opened the PCs to outside malware
without the user’s knowledge. This led to

a worldwide outcry by internet users. As a
result, Sony had to recall half a million music
discs and on top of this faced class action
lawsuits. Similarly, Sony, a major producer of
laptop batteries, was forced to recall about
10 million batteries worldwide since there
was a chance they would overheat and
explode. The cost to Sony was about $500
million.”® The news spread rapidly through
the user community, and was then ampli-
fied by the general press.

4.2.8 Budgeting for Innovation

The cost of R&D has been climbing. This is not surprising
since the “easy innovations” are done first and the cost of
subsequent innovation increases. A second reason is that
the average economic lifespan of innovation has shortened
owing to increasing competition, globalization, and con-
vergence. Costs are also going up, owing to the acceleration
of the process. Often company managers, under competi-
tive pressure, demand that technology developers speed
up their activity—but they need to understand the cost
implications. Compressing R&D project time may greatly
raise its cost relative to speed-up gains. The reason is that
each R&D step builds upon the results of previous tasks. To
accelerate a project requires for some of the steps to overlap
and to begin with less information. Several approaches may
have to be tried concurrently rather than sequentially. A
study shows that a 1% reduction in the duration of a proj-
ect can increase costs at double that rate.”! It is therefore
crucial to control R&D-related costs while maintaining
innovation.

Lowering R&D-related costs can be achieved in a number
of ways, such as:

consortia (cost-sharing R&D with other companies);

outsourcing;

inbound and outbound licensing;

modularization (the use of R&D elements across several

products).

The broader question is how much money a firm should put
into R&D. The largest technology firms in electronics spend
billions of dollars annually on this area. Microsoft, IBM,

69  Resnikoff, Paul.“Sony Music Unlimited Had Just 20,000 Subscribers Before Folding...”
Digital Music News. May 12, 2015. Last accessed May 9, 2017. » http://www.
digitalmusicnews.com/2015/05/12/sony-music-unlimited-had-just-20000-subscribers-
before-folding/.

70 Farivar, Cyrus.“Sony battery recall approaches 10 million, costs mounting.” Engadget.
October 19, 2006. Last accessed May 9, 2017. » https://www.engadget.com/2006/10/19/
sony-battery-recall-approaches-10-million-costs-mounting/.

71 Graves, Samuel B.“Why Costs Increase When Projects Accelerate,”in Measuring And
Improving The Performance And Return On R&D. (Arlington, VA: Industrial Research
Institute), 316-318.

Intel, Google, Nokia, Panasonic, HP, and Sony all devote well
over $5 billion a year to it. In 2013, Samsung spent $14billion
in R&D, over 6% of its revenues. Qualcomm spent 20% of its
sales revenues on R&D, about $150,000 per employee. But
how much should a company spend? Often there is no short-
age of good ideas and worthy projects, but their aggregate
will be unaffordable.

Of course, the firm’s financial condition is relevant. When
things are tough, R&D is often one of the first things to be cut
from corporate budgets. The famed AT&T Bell Labs shrunk
in the 1970s from 25,000 to just 1000 researchers in 2003. Its
1975 budget, which had been, in 2003 dollars, $3.24 billion,”
had dropped to $115 million that year.”* While cutting out
R&D may make sense in the short term, in the long term it is
like eating one’s seed corn.

One way to estimate a target R&D budget is to compare
the firm’s R&D with that of competitors, in absolute terms
or by the ratio to sales. A second way is to adjust one’s R&D
spending to that of rival companies’ flow of new products, so
as to match or surpass it.

A third, and finance- and economics-oriented method
would be to determine the incremental profit from incre-
mental R&D spending. But that is easier said than done.
One would need to have an idea of the productivity of
R&D spending. Productivity can be measured by an output,
for example by the number of patents. (While each patent
tends to be distinct in terms of effort required or its value,
when the number is large the differences tend to average
out.) Information about these patents is publicly available.
In 2006 Sony held 14,000 US patents, Samsung 14,000, and
Matsushita/Panasonic 25,000. During 2013, Sony added
3194 new ones, Samsung 5181, Panasonic 2742, and Google
1851.7* One can relate this to R&D budgets. On average, Sony
spent $2.0 million on a patent in R&D expenses, Samsung
spent $2.7 million, and Google $4.3 million.
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But patents are only an intermediate input to a company’s
financial success. Optimization occurs when the marginal
R&D dollar produces $1 in extra NPV. Similarly, for process
innovation, where innovation reduces production costs,
optimization occurs when the change in production cost/
incremental R&D spending = —1. Some of this kind of infor-
mation might be available to a firm from its internal sources,
but normally it is hard to isolate.

Several R&D performance measurement techniques have
been developed. According to one study, US industrial firms
use more than 50 metrics to monitor their R&D function.”
These come in several categories.
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= Quantitative Metrics
Input measures include the number of scientists
employed, or total R&D expenditures.
Output measures include the number of patents filed,
cost reductions, and the number of new products
released.
With economic values assigned to such measures, one
can calculate the ROI attributable to an investment in
R&D.

Examples of Quantitative Metrics’®:

Revenue Generated from Products Introduced in Last Three Years

R & Deffectiveness index =

Total R & D Costs

Revenue Generated from Products Introducedin Last Three Years

R & Dinnovation index =

Total Revenues
Annual Sales of New Products

New Sales Ratio (NSR) =
Total Annual Sales

R & D Cost Savings Ratio (CSR) = Cost Savings Resulting From New Technology

The advantage of quantitative metrics is that they seem rela-
tively easy to use. But simplicity may conceal problems. For
example, the revenue associated with a patent varies greatly
in magnitude.”

= Qualitative Metrics

Qualitative metrics rely on expert judgments on the perfor-
mance of individual scientists, teams, groups, or departments.
They are similar to the evaluations of academic departments
or researchers by peer reviewers. These evaluations can be
transformed into numeric scores and related to R&D spend-
ing. Both quantitative and qualitative metrics have advan-
tages as well drawbacks, and they can be combined into a
single and integrated metric.

4.2.9 Implementing R&D Alliances

Companies may acquire and create new technology through
R&D alliances with other firms. The advantages are numerous:
the pooling of talent; economies of scale and scope; risk-sharing;
leveraging comparative advantages; attracting talent; stimulat-
ing internal innovation; increasing overall technological inno-
vation capabilities; increasing speed; reducing costs through
sharing; and rapid access to new or proven technologies.

There are also disadvantages to such collaboration. They
include transfer of know-how to rival firms; the transaction

cost of co-ordination and contracting, loss of control; lower
ability to profit from the innovation; and potential conflicts.
In order for R&D alliances to succeed there must be techno-
logical and strategic compatibility, a more efficient innovation
process, and improved market access. These factors are hard
to co-ordinate effectively, and a majority of R&D alliances fail.

An important portion of alliances are with universities.
Private capital plays a role in the commercialization of inno-
vations but not directly in the funding of basic research, the
results of which are distant and speculative. Basic research is
therefore mostly conducted in government labs and universi-
ties.”® Many research ideas are created inside the universi-
ties and they flow through them from multiple directions.”
Companies benefit from collaborations with leading research
universities, which give them early access to basic research
and researchers. Examples are the symbiotic relations of
Silicon Valley companies with Stanford and Berkeley, of
Route 128 corridor businesses in Boston with Harvard and
MIT, and of the North Carolina Research Triangle firms with
Duke, the University of North Carolina, and North Carolina
State.

A firm may use universities as suppliers of useful research.
Intel, for example, selects academic scientists and teams to
develop technology that results in patents. Both company
and university research benefit. Research funding from a
corporation allows universities to conduct more advanced
and expensive research.®
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4.2.10 Knowledge Management (KM)

In far-flung organizations, knowledge of the flow of R&D
and its absorption between various levels is important.?! As
the past CEO of Hewlett-Packard, Lew Platt, exclaimed with
exasperation: “If HP knew what HP knows, we would be three
times as profitable” KM is the organization and distribution
of information, experience, “tacit knowledge,” and wisdom
inside the company. It aims at sharing knowledge while also
protecting it. It is crucial for any company to effectively man-
age the flow of internal and external technical information.

There are a variety of KM tools. Documents can be tagged
with metadata, which makes them searchable. This avoids
having to replicate information that has already been created
and to put together pieces into a bigger whole, which is often
a foundation of innovation. Software can also be used to limit
who has access to what material. Other tools are knowledge
mapping of resources, creation of communities of practice,
and social software for interaction.

At its most fundamental, KM is like creating an internal
search engine that makes company-generated information
accessible throughout the organization, and even to cus-
tomers and vendors. It reduces duplication and assists co-
ordination.

The search engine operation is one of passive KM, or a
“pull” model. A further step is to target people and functions
inside a firm in a “push” model of knowledge distribution,
and to do so in a selective and fine-tuned fashion.

Realizing that their R&D knowledge is valuable, firms
have appointed chief knowledge officers. Dow Chemical con-
cluded that it needed to better use its knowledge base, particu-
larly the knowledge embodied in patents. A newly appointed
VP of Knowledge found that 30% of Dow’s 29,000 patents
were not worth maintaining. Many of them were licensed to
other firms, and others were given to universities as a tax-
deductible donation. This saved the firm roughly $50 million
over ten years, and helped the firm grow patent income from
$25 million in 1994 to an estimated $125 million in 2000.%>

4.2.11 Standards Strategy

CTOs are often a company’s liaisons on technology matters
to the outside research community—universities, govern-
ment labs, professional associations, and other companies.
In particular, companies need to deal with standards bod-
ies and standardization efforts. Standards are quite prevalent
in most parts of media technology. Examples are the times
a DVD spins per second, or the number of scan lines or the
ratio of width to height of a TV picture. A standard tries to
create common parameters. In some cases, such as driving

81 McCormick, John.”5 Big Companies That Got Knowledge Management Right.” CIO Insight.
October 5,2007. Last accessed June 14, 2012. » http://www.cioinsight.com/c/a/
Case-Studies/5-Big-Companies-That-Got-Knowledge-Management-Right/.

82 Burton-Jones, Alan. Knowledge Capitalism. (New York: Oxford University Press, 1999),
159-160.

on the left side of the road or the right, the substance of the
standard is less important than its existence. This example
also shows that standards can co-exist, with different regions,
car makers, and car owners going their own way (though one
hopes not on the same road). In media technology, standards
are widespread; almost equally as widespread are the strug-
gles over them. Behind many standards is a saga of rivalry,
conflict, intrigue, and diplomacy. Examples are the original
analog color TV broadcast protocols (NTSC in the USA vs.
PAL in parts of Europe and SECAM in other parts), for video
cassette recorders (Sony’s Betamax vs. Panasonic’s VHS),
for mobile wireless (GS vs. CDMA), or for high-definition
DVDs (Blu-ray vs. HD-DVD).

Standardization promotes interoperability, which leads to
more choice for consumers. Standards enhance compatibility
and generate greater value for users through the creation of
larger networks. Adhering to an existing standard allows a
company access to a larger market, with scale and potentially
reduced costs.

The alternative to standards is a proprietary technology.
In some cases, it becomes so prevalent as to constitute a de
facto standard for most market participants. An example is
Microsoft’s DOS and then Windows operating system, which
was not “standardized” with other companies or countries,
but which emerged as the de facto way in which much of the
microcomputer industry functioned.

The benefits of standards include expanded network
effects.®® Standards enhance compatibility, but proprietary
technology may fail if other competitors have a similar prod-
uct which is non-proprietary or easy to license. Examples are
the failure of Sony’s Betamax VCR system versus the open
VHS. Deciding between openness or control is never easy,
but it typically depends on a company’s ability to create alli-
ances with others.

A second benefit of standards is reduced uncertainty for
consumers. An example is, from the 1980s, AM stereo, which
was killed in buyers’ confusion over what would ultimately
prevail. The third benefit is reduced consumer lock in. A single
standard with several providers helps consumers in not getting
locked in with a particular company. Standards create competi-
tion in the market rather than competition for the market. With
setting of standards, competition shifts from features to price.
The more specific the standard, the less variation a product will
have. Therefore, price becomes the major differentiating factor.

There are also disadvantages to formal standardization.
To reach an agreement on a standard can be costly and time
consuming. Lagging companies may try to slow down the
process in order to catch up. There is often politicization,
and companies try to enlist their governments as a “national
champion” that benefits the country.

Standards can be mandated by governments and other
bodies, as was the case for the European GSM standard for
mobile phones or China’s mobile phone standards. Standards

83 Shapiro, Carl and Hal Varian.“Waging a Standards War" Information Rules. (Boston: Harvard
Business School Press, 1999), 228-233, 238-242, 273-276.
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can be established co-operatively within an industry, such
as the Entertainment Software Ratings Board. Alternatively,
standards can be left to the market where they may emerge
non-cooperatively, several technology approaches battling it
out while smaller firms join one coalition or another or wait
for a winner to emerge.

In the media field, standards tend to be set by various inter-
national or domestic industry organizations or governmental,
intergovernmental, and semigovernmental organizations.®*

It is important for a company to play the standards game
well. Standards can determine company success as well as
market structure. Yet generally speaking start-up companies
and their investors are unfamiliar with the role standards
play, and ignore the standards process until they are forced to
follow it. Standards can determine company success as well
as market structure.

Several factors give a company advantages in standards
battles®:

an existing strong base of users;

patents and licenses;

first mover position in introducing new technology,

marketing it early, and establishing it as the industry

standard;

complementarity with other firms’ products;

brand name and reputation;

alliances.

Media device buyers often do not just pick the device but the
entire business/technology environment. A company, there-
fore, must be part of an ecosystem, not just a product. To be
so, it must recruit partners and build strategic alliances.

There are also “open standards” in which a company, a
coalition of companies, or a group of researchers declares a
technology standard and invites others to join without license
payments and with an ability to contribute to upgrades of the
standard. Examples are the Unix or Linux operating systems.

The downside of network externalities is that they make it
difficult for a small new technology network to emerge even if
itis superior. The collective switching costs are too high. These
costs are a strong advantage for incumbents and incumbent
technology. Examples are the QWERTY keyboard, which is
inferior to the Dvorak layout, or the GSM mobile telephone
standard. To deal with such consumer inertia, an innovative
company can either choose a strategy of backward compat-
ibility with existing standards or a revolutionary strategy so
superior that it will make users switch.

Is it better to go for openness or for control? For a firm,
proprietary control is better if the product is a success. But

84 Standards bodies include the International Telecommunication Union (ITU), the
International Standards Organization (ISO), the European Telecommunications Standards
Institute (ETSI), the American National Standards Institute (ANSI), as well as, in the USA,
the Institute of Electrical and Electronics Engineers (IEEE). There are the CEA (Consumer
Electronics Association) and SMPTE (Society of Motion Picture and Television Engineers).
The Digital Broadcasting Standards (DVB) set TV and video standards for Europe and
elsewhere. Internet standards are set by bodies such as the Internet Engineering Task
Force (IETF) as well as the W3C (www consortium).
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consumers fear a lock-in and are reluctant to commit when
there is a credible rival system that is incompatible and is
either based on a rival proprietary standard or is non-propri-
etary and hence reduces consumer risk.

Thus, if a company succeeds in creating self-reinforcing
network effects, a proprietary system will be better. But that is
not easy to achieve on one’s own. Practically speaking, there
is a gray zone between openness and control with a lot of
intermediate arrangements.®® A firm might have an openness
strategy for the basic technology but retain exclusive control
over upgrades, so as to avoid fragmentation. Sun with its Java
software was an example.

An openness strategy is important when no firm is strong
enough to dictate technology standards. The various provid-
ers must then work together to create a critical mass.

If a firm falls behind in a standards war it should avoid
lowering its prices, because this would signal that its product
is inferior. Instead, it should target the product, based on its
strengths, to a committed core of consumers, thereby creat-
ing the potential of a word-of-mouth marketing for a future
round. An example is Apple’s approach to its computers and
operating systems.

The winner, too, cannot rest. It must keep upgrading and
create complementary products, which help to lock in con-
sumers.

4.2.11.1 Managing the Standards
Setting Process

Technical standards and protocols are a mix of industry self-
regulation and those encouraged or required by governmen-
tal/intergovernmental bodies. There are official and private
standards bodies. Additional details are provided in » Chap. 8
Entertainment Law and Media Regulation.

For a firm to join a standard committee may cost between
$10,000 and $50,000 in annual membership fees. While offi-
cial standard bodies are slow and broad in scope, private con-
sortia can be fast and narrow. It is not clear which approach
works better for a company, whether to integrate its technol-
ogy through standards bodies or to create, with allies, its own
approach. Practically speaking, a company’s standards direc-
tor must deal with both the international standard bodies as
well as private technology development consortia.?”

The internal organization of how standards func-
tion inside media and tech companies varies considerably
depending on size, age, and the tech savviness of a company.
Some companies have full-time employees devoted to stan-
dards, usually at the vice-president level, such as a Director
of Standards and Industry Groups. However, it is more com-
mon for employees across the company, typically from the
R&D department, to devote part of their time toward stan-
dards, depending on the technology in question. In addition,
sometimes companies bring in late-career senior engineers
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to monitor standards and participate in the technology, busi-
ness, and politics of standards game. Many smaller compa-
nies pay no attention to standards until they are forced to;
and start-ups lack the resources, time, and personnel, but
also the awareness of the importance of the issues.

An estimate of the costs of standards activities includes
the following. A company might need two engineering
employees to devote two months to attend committee meet-
ings and travel, plus two weeks of part-time attention. Based
on two salaries at $130,000 and $230,000, respectively, and
based on two-and-a-half months of work for each, the per-
sonnel cost would be around $100,000 a year.8®

Larger companies expend several hundred thousand dol-
lars per year on influencing and monitoring standards. A big
standards battle, such as Sony Blu-ray versus Matsushita’s
HD-DVD, costs many millions just in the standards body
process. A mid-size tech company with a more modest bud-
get could easily spend $100,000 a year just on monitoring
standards process affecting it.

Since the standard-setting process is composed of politics
and economics, companies must be selective when picking
sides and always consider:

low cost licensing;

multiple sourcing;

giving back patents for improvements;

assuring future participation on joint tech development

on current and future products;

future deals.

Companies may also attend standards meetings to prevent
adverse positions consensus developing against their inter-
est. Determining the optimal level of investment in the stan-
dards process may be difficult. Benefits are hard to define,
measure, and value. For some companies, failure to have
their technology adapted as a standard can be fatal. In other
cases, conformance to standards is more of a marketing
tool.¥

A firm should not slow down its R&D while the standard-
setting process is going on, otherwise it will fall behind once
a standard is set. A firm should also consider building an
installed base preemptively. If it can set up a manufacturing
base while standards are being set, it can get to the market
fastest. But this is a risky strategy if a different standard is
picked.

A firm whose technology has become standard should
not rest on its laurels. It should offer attractive terms to
important complementors, and attend industry meetings to
prevent new approaches being developed against the com-
pany. It should be developing the next generation of tech-
nology, helping in generating complementary products, and
developing proprietary improvements.”

88 Dr. Ken Wacks, interview with the author, July 2, 2007.

89 Dr. Ken Wacks, interview with the author, July 2, 2007.

90 Shapiro, Carl, Varian, Hall. “Waging a Standards War." Information Rules (Boston: Harvard
Business School Press, 1999), 228-233, 238-242, 272-279.
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4.2.11.2 The Future: Multiple Standards

Digital technology does not require uniformity. Smart TV
sets can process multiple standards. Different video pro-
viders will choose different standards and compete among
themselves. This permits rapid entry of new technologies and
innovation. In consequence, it is unlikely that uniform stan-
dards will be as important to the future of media as they have
been in the past.

4.2.11.3 Case Discussion

Sony’s Standards Efforts

Sony had mixed results from its standards efforts. It scored a

great success when it developed the CD player technology jointly
with Philips of the Netherlands as its European ally, and this then
became the worldwide standard. On the other hand, Sony’s
go-it-alone approach did not work for Betamax at all. Many years
later, Sony’s Blu-ray DVD standard prevailed after a major struggle,
but it took much coalition-building to achieve it, and the process
retarded consumer acceptance of HD-DVDs by several years. Partly
in consequence, Blu-Ray penetration rates were much lower than
those of the previous generation, that of DVD players.

Beyond those specific tasks, one of the CTO’s major respon-
sibilities is to help foster a climate of innovation in the organiza-
tion. This is further discussed in » Chap. 5 Human Resource
Management for Media and Information Firms.

4.3 The Six Stages of Media Tech
Convergence: The Six “Cs”

The next and second major section of this chapter is a discus-
sion and overview of the major trends of technology as they
affect media and communications. Owing to the breadth of
the subject, it can serve only as an introduction, but such an
introduction is important for those engaged in or contem-
plating a career in this sector.

Traditional media were separated by delivery technology—
printed paper, film on celluloid, broadcast amplitudes,
telephone wires, vinyl discs, computer discs, and so forth.
Similar specializations separated the provision of content
from conduit. Within these separate markets, a firm could
achieve market power. In the 1980s and accelerating in the
1990s, however, a technical convergence of media began
to gradually blur the clear lines between segments, thereby
creating potentially more rivalry. The major technological
trend behind this convergence is well known: the increased
use of digital electronics to generate, store, transmit, and
display information. The elements of digital electronics use
many common hardware elements and similar formats for
the coding of information. The various forms of content—
text, still pictures, moving images, sound—can be variations
of the same basic IT. This fundamentally affects media, the
borders between them, and the market structures in which
they operate.

The convergence of technology has been a broad and
long process. It can be decomposed into several distinct
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convergences, some sequential, some marching in parallel.
This will be the subject of the segments that follows.

4.3.1 Convergence #1: Computers

Several major technologies have come together to make com-
puters possible. In particular, they are calculating devices,
electronic components, and control codes.

4.3.1.1 Calculating Devices

Calculators started as mechanical devices such as the abacus,
created to assist people in arithmetic. In 1642, Blaise Pascal,
a French mathematical genius and entrepreneur, invented a
mechanical calculator when he was 19. In 1671, Gottfried
Leibniz of Germany, another pioneering mathematician,
invented a multiplication machine. In the nineteenth cen-
tury, Charles Babbage, a British scientist, inventor, traveler,
economist, politician, and author, designed a complex “dif-
ference engine” and a still more elaborate “analytical engine.”
His work was supported by Ada Byron (the Countess of
Lovelace and the daughter of Lord Byron). Babbage’s second
machine was an extraordinary mesh of gears, levers, wheels,
and other mechanical parts. It was never completed but
showed the way when more advanced electronic technology
emerged.

4.3.1.2 Components

Babbage’s machines and similar calculators that followed
had to rely on mechanical wheels, gears, and so on. As soon
as calculations became more complex, mechanical devices
were not up to the task. To overcome this required the use
of electric signals. A major breakthrough was the electric
vacuum tube going back to 1906 and the AT&T engineer
Lee de Forest, which made it possible to mirror and amplify
weak signals, as well as to open and close an electric cir-
cuit. These were major advantages. On the negative side,
vacuum tubes were bulky, fragile, and energy hogs. They
were replaced in the 1950s by solid-state transistors based
on silicon.

Transistors were invented in 1947 by William Shockley
and his AT&T’s Bell Labs team, for which they received a
Nobel Prize in 1955. Shockley started his own company.
Two of Shockley’s best engineers, Robert Noyce and
Gordon Moore, in turn left him to start their own firm,
Fairchild Semiconductors, which subsequently split oft to
form Intel, the perennial leader in microprocessors. Intel
was founded in 1969 by Noyce, Moore, and Andrew Grove.
The company’s 4-bit processor, the 4004, was released in
1971; an 8-bit version, the 8008, was released the next year.
Ten years later, the company introduced its breakthrough
8080 processor, a variant of which first appeared in the
IBM PC microcomputer in 1984.

Transistors are the key element of all microelectronics.
They are similar in concept to an electronic tube: a weak sig-
nal controls a stronger one and is thus amplified. Transistors
consist of three terminals: the source, the drain, and between
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them the gate (8 Fig. 4.8).”! When a positive charge is applied
to the gate, the electrons are pulled from the source to the
drain, meaning that the transistors are “on”. But when the
positive charge at the gate is removed, electrons do not flow
and the transistor is turned off. The on/off functionality of
the transistor is what enables it to code and process informa-
tion as binary 0Os (“oft”) and 1s (“on”).

Transistors proliferated, as did the other solid-state com-
ponents that are part of electronic circuits, such as resistors
and capacitors. In the third generation of components, these
elements were put together in a single integrated circuit (IC)
on a silicon chip. The first such ICs were produced in 1959
by Texas Instruments and Fairchild Semiconductors. Each
IC contained an increasingly large number of transistors on
a single semiconductor chip. Such a chip was dedicated to a
particular function, such as math calculations or thermostat
control. This changed with the fourth generation of compo-
nents, microprocessors, which were programmable; that is,
they could be instructed to do many different things.

The first microprocessor was the Intel 4004 (1971), and
it took the IT world by storm. Since then the technological
ability to reduce the size of transistors and circuits progressed
rapidly, and with it the performance and speed of a chip.
Gordon Moore, one of Intel’s founders, observed that the
computing power of chips doubles every 18-24 months, in
other words, at a CAGR of about 40%. Since he came up with
this Moore’s Law in 1965, the number of transistors on a chip
has increased radically, from 2300, to 2.27 billion in 2012.%
This is an increase by a factor of one million in about 47 years,

91 Nordmann, Arne.“Scheme of metal oxide semiconductor field-effect transistor.svg”
Wikimedia Commons. » https://commons.wikimedia.org/wiki/File:5Scheme_of_metal_
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92 Scienceray.“Moore’s Law Prediction on Computer Chips.July 13, 2011. Last accessed
August 9, 2012. » http://scienceray.com/technology/moores-law-prediction-on-com-
puter-chips/.
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a doubling every two years. In 2017, the Cannondale genera-
tion offered a density of 10 nanometers. The next generation,
Kaby Lake, had a 3.8 GHz to 4.5 GHz Turbo clock rate, over
7.2 billion transistors, and sold for $350.

More than any technical building block, microprocessors
are the heart of the information revolution. A key indicator
of their power is the length of the bit strings they process.
Microprocessors expanded from 8-bit capability in the 1970s
to 16-bits in the 1980s to 32-bits in 1993 to 128-bit processors
in 2001.

There are also many types of specialized chips, for example
for image processing. General-purpose processor chips are
versatile but not super-fast at any one of these capabilities.”
Microcontrollers (MCUs) are microcomponents that are pre-
programmed to perform specific functions in non-computer
devices ranging from digital watches to automobiles.

The capability of memory chips has increased exponen-
tially, along the exponential path of Moore’s Law of a dou-
bling every one to two years. For dynamic random access
memory (DRAM), it grew from 256 bits in 1968 to 1 K in
1970, 16 K chips in 1979, 64 K in 1980, 256 K in 1982, 1 MB
in 1986, 1 GB in 2004, 64 GB in 2014, and 128 GB in 2015. In
2017 Samsung’s lab created a 256 GB memory stick.

Competition hastened technical advances and decreased
the cost per megabyte of memory from $5,242,880 in 1960;
$734,003 in 1970; $6,480 in 1980; $100 in 1990; $1 in 2000;
$0.20 in 2010; and $0.005 in 2017, a reduction by half every two
years. This rate would be higher still if inflation were factored in.

In order to boost performance, semiconductor makers now
combine multiple processor cores on a single chip. In 2016,
Intel’'s 6950X Processor had ten cores and operated at a 3.5 GHz
clockspeed. The price was $1600. Intel’s top high-performance
processor Xeon Phi 7290 had 72 cores with two threads per core.
It operated at 2.8 GHz clockspeed. The unit price was $6250.

The next generation of chips moves miniaturization and
integration to yet another level, that of a “computer-on-a-
chip” or a “system-on-a-chip” (SOC). They contain many
components of a single chip: a processor (central processing
unit, CPU), non-volatile memory (read only memory, ROM,

4.3.1.3 Case Discussion

or flash), volatile memory (random access memory, RAM),
a clock, an input/output control unit, and more. This is ideal
for compact products such as smartphones.

The semiconductor industry tends to follow a boom-bust
cycle driven by innovation, high demand, and investment,
followed by overcapacity and dropping sales. As the industry
grew, it disintegrated vertically. In the 1980s a computer com-
pany (often part of a larger electronics firm) would build its
own manufacturing equipment, design its own chips, manu-
facture them, and so forth. By 2000, however, the industry
had splintered into sub-industries of increasingly specialized
firms.

The deverticalization of the semiconductor industry
includes foundries, “fabless” firms, and semiconductor
intellectual property (SIP) firms. A foundry is a firm that
specializes in producing chips for other firms on a con-
tractual, outsourced basis. Equipment sophistication and
manufacturing scale grew, and by 2001, the average cost of
a new semiconductor fabrication facility (“fab”) was over $2
billion. Some of the big foundries are located in South Asia;
for example, TMCS and Winbond (Taiwan). Because of the
enormous capital requirements for building a chip fabrica-
tion facility, it is uneconomical even for many large firms to
build their own facilities.

“Fabless” semiconductor companies are the flipside of
the giant foundries. They design, organize, and market. Most
new semiconductor companies are fabless, sub-contracting
manufacturing to the foundries. Some of these new-style
companies became quite large, for example the internet chip
firm Broadcom.

The trend toward semiconductor design firms took a fur-
ther step with the SIP business model, in which a developer
company licenses its designs to other designers or manufac-
turers. The firm MIPS, for instance, helped Nintendo design
the processor for its N64 gaming console. The SIP business
model is less risky and capital intensive than the fabless
model, since a firm does not engage in manufacturing activi-
ties—not even through sub-contractors—nor does it have to
market any products or maintain inventories.

Should Sony Make its Own Semiconductors?

Developing its own specialized semicon-
ductors has several advantages for Sony.

Its semiconductor designs would be closer
to its final products, making it easier to
design and spot potential problems sooner.
It would have a head start for its own con-
sumer products. It would not be dependent
upon rival firms for its supplies or have to
compete with them for early delivery by sup-
pliers, and it could also sell the chips to other

manufacturers as a business. And, indeed,
Sony has built many of its own semiconduc-
tors ever since the 1950s.

But there are also several drawbacks.
Foremost is the cost of such an activity.
Companies such as Intel, Texas Instruments,
Qualcomm, InterDigital, and Infineon are
highly specialized and can devote more
resources to designing and/or making chips
and can sell them to a wider set of buyers,

thus reducing unit cost. Generally speaking,
leaving semiconductor development to
specialist firms is advantageous to companies
whose core competency lies elsewhere. Sony
would be required, at the very least, to invest
much money to be competitive. Thus, as the
complexity of semiconductor technology
advanced in the 1970s, it required much larger
capital investments for R&D and production
lines,%> and Sony’s previous self-reliance
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became unsustainable. Sony adjusted its busi-
ness strategy. First, in 1982, it began selling
components to rival firms, something which
had been a strict taboo before. The purpose
was to cover the cost of development and of
tooling up over a larger production volume to
reach its internal demand.

Second, Sony left the production of
commodity semiconductors and focused on
specialized chips for media products, such as
CAVD:s for multimedia products, CCD image
sensors, as well as laser diodes.

Third, Sony engaged in collaborations.
Its most ambitious semiconductor was
created through a co-development deal
with other major companies. This was Cell, a
super-powerful semiconductor developed
together with IBM and Toshiba at total esti-
mated cost of $4.5 billion. Cell ran ten times
faster than Intel’s most powerful Pentium
chip at the time.*®

The impetus to Cell came when Ken
Kutaragi, Sony’s chief of video games, went
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to IBM in 2000 asking for a semiconductor
with a processing power of 1 teraflop, which
was a significant increase over any chip
available at the time, to power what became
Sony’s PlayStation 3 video game console.
Sony, Toshiba, and IBM set up the STl design

center at an IBM research lab in Austin, Texas.

The center employed 450 engineers, most of
them from IBM.

In 2005, the “Cell” chip was unveiled. It
was 50 times better at handling graphic-
intensive applications, and thus essentially
redefined next-generation visual enter-
tainment-immersive games, virtual-reality,
real-time video chat, as well as interactive
TV shows with multiple endings. Cell’s per-
formance was equivalent to a full-fledged
supercomputer of the late 1990s. Cell, with
the addition of a graphics chip, could run 2
trillion instructions per second for a PS3. The
chip was expensive, however, and it raised
the PS3 price to the $500-$600 range. By
incorporating Cell processors in IBM system

m

Z mainframes, IBM enabled them to be used
as servers for massively multiplayer online
role-playing games (MMORPGs). Addition-
ally, Toshiba incorporated the chip in its HD
television sets. But in 2008, Sony decided

to get out of this collaboration and sold its
Cell chip part in the venture to Toshiba. For a
time, IBM continued to manufacture the Cell
processor for Sony’s game consoles. Toshiba
developed a next-generation processor
derived from the multicore technology of
Cell.

To conclude: Sony was unable to keep
up on its own in semiconductor design and
manufacturing. It then moved to consortia
with other firms with expertise and deep
pockets. But even with shared development,
it became increasingly difficult for Sony to
remain in the advanced end of semiconduc-
tors industry. It therefore seems unlikely
that Sony can maintain the design and
production of most of its semiconductor
components.

4.3.1.4 Control Code and Devices

As machines began to be powerful and fast, it became evident
that they required control by human operators and these were
often too slow, expensive, and unreliable. Mechanical control
devices were therefore developed. In 1805, punch cards were
used in France to control a weaving loom. In 1896, Herman
Hollerith introduced a tabulating machine for use by the
US Census Bureau. This machine became the foundation of
a company put together by Thomas J. Watson, Sr., which in
1924 was renamed International Business Machines (IBM).

These devices began to use coding based on a binary sys-
tem. Central to electronic machines’ ability to process and
store information is a “binary” coding, in which information
is expressed as a string of zeros and ones. These sequences
and patterns of zeros and ones can represent decimal num-
bers, but also letters, numbers, colors, and graphics. They can
be manipulated through the mathematics of Boolean alge-
bra, developed by George Boole in the nineteenth century,
establishing the mathematical foundation of what became
computer science. The mathematics of controlling electronic
calculating devices were advanced by Alan Turing of the UK
along with John von Neumann, who had left Hungary for
the USA. During World War II they conceptualized how a
machine could manage computational tasks.

Instructions that controlled the functioning of com-
puter hardware became known as software. Its “programs”
or “languages” have progressed from the earlier special-
ized, expensive science of mathematicians to a craft by
skilled programmers and technicians and to a stage where

machines write programs for other machines. The software
has moved from an arcane and specialized craft product
that only specialized engineers could interpret to a thriv-
ing, industrialized, and often consumer-oriented industry
producing a mass-product, and from products of low vol-
ume and high price to those of high volume and low price.”
Since the ascendancy of microcomputers in the 1980s and
the creation of a mass-market for computing, the software
industry has become a vibrant sector in the economy. Many
creative new companies and products have emerged. In the
days of mainframes, much of the software used to be written
as custom jobs by manufacturers or by the users themselves.
In contrast, packaged applications software is prewritten for
numerous users.

Computer software falls into two broad categories: sys-
tems software and applications software. Systems software
includes operating systems of computers and other devices
(such as Microsoft Windows, Apple MacOS, and Google
Android), networking software (such as .Net and Novell
Netware), and database-management software. In contrast,
applications software perform specific functions (e.g. word
processing or spreadsheets) and can be either customized for
individual users or sold in standardized packages. Another
segmentation of the industry is whether it provides client or
enterprise software. Client software runs on PCs and usually
serves an individual user. Examples are PC operating sys-
tems, web browsers, spreadsheets, and personal productivity
tools. Enterprise software includes categories for departmen-
tal, enterprise, internet, intranet, and extranets.
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In the late 1990s, there were new developments in
software. The first and most potentially challenging devel-
opment was the growth of the internet. As transmission
bandwidth grew cheap and plentiful, many observers
expected that users would only need a so-called “thin cli-
ent” with which to access the internet, with the intensive
computing done at a distance by more powerful servers.
By reducing the need for a standardized operating system
and for most applications programs, software providers
would compete based only upon their price and perfor-
mance criteria, such as speed, reliability, and ease of use.
The thin-client network computer concept failed to live up
to expectations, but the emergence of cloud-based comput-
ing may bring a revival.

4.3.1.5 The Computer

We have briefly explained the emergence of calculating
machines, electronic components, and software control lan-
guages. By the 1940s, these elements were put together into
the first computers.

During World War II, British and Polish decryption of
the German secret military “Enigma” codes led to advanced
mechanical calculation machines, which soon became elec-
tronic-based devices that could quickly go over millions of
permutations. The Harvard Mark I (1943) was the first pro-
gram-controlled calculator. It weighed 5 tons, and had 750,000
parts and 3304 relays. The US Navy utilized it for ballistic tables.
The chief programmer was Grace Hopper who later became the
first woman US admiral. But it was still a specialized machine
for specialized purposes rather than a universal multitask com-
puter. In Germany, similarly, Konrad Zuse developed in 1941
the Z3 as a programmable computing machine. The first general
purpose computer was the ENIAC (1946). This was designed
by John Mauchly and J. Presper Eckert of the University of
Pennsylvania to break codes, calculate artillery flight, and assist
in nuclear development. It was 100 feet long, weighed 30 tons,
and cost $500,000. The ENTAC’s inventors commercialized the
technology into the Universal Automatic Computer (Univac)
and soon sold their company to Remington Rand. This was the
beginning of the computer industry.

IBM, a big office machine supplier of typewriters and
desktop calculators, entered the market in 1953. It was able
to leverage its dominant position in the tabulator punch card
market and it soon dominated the business market. IBM did
not sell the equipment but allowed users to open a lease to
use. Peripheral hardware and software, even punch cards,
had to be supplied by IBM. This prevented secondary resale
markets and enabled IBM to engage in price discrimina-
tion. When such mainframe computers were not powerful
enough to meet specialized demand for high performance,
“supercomputers” In 2011, the IBM Sequoia could run at the
speed of 20 PetaFLOPs. In 2017, the top performer was the
Chinese Sunway Taihulight with 93 petaflops. By 2018, the
Oak Ridge National Laboratory in Tennessee took the lead
with its 200 PetaFLOP summit computer. Exascale comput-
ers were being developed the equivalent of about a trillion
regular laptops.

These supercomputers—whose performance rises roughly
a thousand-fold each decade—consist of massive, parallel
processors and are used for large-scale scientific calcula-
tions. Examples of what the sheer operational strength of a
supercomputer are weather forecasting, physics simulations,
code-breaking algorithms, nuclear engineering, computer-
generated animation, airline scheduling, DNA sequencing,
and weapons-testing.

A different approach to high processing requirements is
taken by Google and cloud providers. They run “server farms”
of hundreds of servers. These servers are not supercomputers
but rather commodity-class PCs running a customized ver-
sion of Linux operating software. They aim to achieve best
performance per dollar instead of being the fastest machines.
With upwards of 450,000 servers, each with over 80 GB of hard
drive space and 2-4 GB of RAM, Google’s processing capac-
ity reached about 40 PetaFLOPs in 2013, with over 1 million
servers in operation, mostly of inexpensive commodity type.*®

Massive computing is used in the film industry for pro-
ducing special effects and animation. Animated objects such
as talking cars or animals are relatively straightforward to
generate by computers. It is harder to create the believable
animation of regular people, since humans are pretty expe-
rienced in the subtle reading of human faces and motions,
and computerized re-creations would have to be near flaw-
less in order to be believable rather than seen as cartoons.
To do so requires animation computers with a huge com-
bined processing capacity. In 1977, computer processing
was still so prohibitively expensive that when George Lucas
made the original Star Wars film he could afford to use
computer graphics for only a single 90-second sequence.*
The Death Star sequence took several computers three
months to complete. The trend in the film industry shifted
from a single supercomputer doing animation and special
effects, to several mainframes, and eventually to a network
of medium-sized workstations known as “render farms” A
desktop computer would have about eight cores, making
DreamWorks’ network one of over 3500 desktop computers.
DreamWorks™ render farm had about 30,000 “cores” Pixar
had 24,000.

DreamWorks Animation produced such blockbusters as
Shark Tale, Shrek, Shrek 2, and Madagascar using computer-
generated animation technology. Shark Tale consisted of
300,000 frames, each requiring more than 40 hours of ren-
dering. As processing power and speed grew, so did the
ambition of animators and their toolkits. The technology
of substituting or enhancing humans by computer-graphic
images is referred to as “motion capture,” in which humans
serve as models for animators. In The Polar Express (2004),
Tom Hanks was partly replaced by a computer-generated
character, leaving the actor with the speaking role, and per-
mitting him to be represented at different ages.
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Once it becomes technically and economically feasible to
create believable human characters, the next step will be for
studios to create entirely artificial actors by computer tech-
nology. They would own the characters, as they own Mickey
Mouse, pay them no salaries, subject them to amazing stunts,
fine-tune their physical features, and let them live happily
forever, with no profit participation or residual rights to roy-
alties. At a foreseeable point in the future, this will become an
economically viable proposition.

Thus technology transforms media content. In the old
days, live performance technology favored simple and linear
plots. Print technology led to a more introspective style of
media consumption, in which the users had to supply their
imagination to augment the sparse words. Film introduced
special effects and action. Broadcast television moved media
consumption into the family unit as a shared experience with
corresponding content. Cable and satellite enabled highly
specialized content. And digital technology leads it to inter-
activity, immersion, and group social experience.

Consumer Computers

Until the 1980s, computer makers tended to be vertically
integrated, that is, involved in most aspects of making and
operating computers from basic circuitry, to components,
peripheral equipment, operating software applications,
software distribution, service, systems integration, and
maintenance. Because the manufacturers used proprietary
standards, they locked in customers to their entire ecosystem
of hardware, software, peripherals, and service contracts.

As computers evolved, product sub-markets evolved,
differentiated by operating power. The categories within the
general-purpose computer industry, in the order of increas-
ing computing power, are handheld computing devices (per-
sonal digital assistants, PDAs, tablets, video game players,
and smartphones), PCs, mid-level computers (workstations,
minicomputers, home servers), mainframes/rack servers, and
supercomputers.

As mentioned, supercomputers are typically customized,
state-of-the-art mainframes. Prices range from $200,000 to
over $100 million. Supercomputers tend to have special-pur-
pose vector processors. These are often composed of multiple
specialized processors that can perform certain calculations
at great speed. A different type of supercomputer, the mas-
sively parallel computer, uses a far larger number of standard
(and thus far cheaper) microprocessors that function in par-
allel. Massively parallel computers are most effective for solv-
ing problems that can be broken down into discrete sections.

Mainframe Computers

Mainframes can handle more tasks and larger jobs than
other computers. However, they are expensive and require
substantial infrastructure. Networked workstations and PCs
present mainframes with substantial competition. In conse-
quence, mainframes’ share of aggregate computer hardware
sales declined from 100% in 1960 to 44% in 1984, 19% in
1992, and 2.4% in 2016 (about $7.4 billion out of a total $304
billion.)

113

Although the mainframe market has been shrinking
over time, it remains viable. Many large organizations
have sunk sizeable investments into proprietary systems
and software that cannot be replaced easily. In addition,
although mainframe hardware costs are high, the typical
total cost of PC and workstation network computer power
is higher still, per user or operation, especially if applica-
tion development and technical support is factored in.
There will always be a need for the shared use of sophisti-
cated applications on powerful equipment, as the internet
demonstrates with its portals, applications service provid-
ers, and e-commerce sites. These internet mainframes are
often called servers, though that term also encompasses
computers of lesser power.

Mainframes operate as large servers for the internet
and corporate intranets. This has breathed new life into the
mainframe industry. In media, mainframes can be used in
rendering of images for animation and for the distribution
of on-demand video by companies such as Netflix. Other
applications are for engineering, films, and design, for
corporate client server networks, and for general business
purposes.

In the 1960s, 1970s, and 1980s, a number of governments
around the world supported “national champion” electronic
firms in order to keep up with IBM in building computers.
In Japan, these companies were Fujitsu, Hitachi, and NEC; in
France, Bull; in Britain, ICL; in Italy, Olivetti; and in Germany,
Siemens. None was successful in challenging IBM. Yet upstarts
in the emerging Silicon Valley of California succeeded with-
out government backing where the big firms had failed. They
brought microcomputers to the consumer markets. Intel’s
8080 microprocessor chip, introduced in 1974, enabled many
computer processes: it could be combined with off-the-shelf
components to build small computers, but large firms ignored
this potential. Amateur computer builders therefore emerged
to take advantage of this new market.

The first microcomputer was developed in 1974 by
Micro-Instrumentation and Telemetry Systems (MITS), a
tiny company in Albuquerque, New Mexico, building radio
transmitters for model airplanes and rocket hobbyists. In
1975, the Altair 8800 from England was the first commercial
microcomputer using the Intel 8080 microprocessor. In 1977,
Tandy TRS 80 microcomputer was mass marketed through
Radio Shack retail chain.

In 1976, Steve Wozniak and Steve Jobs introduced the
Apple I computer, which used a Motorola microprocessor
and an operating system written in the BASIC computer lan-
guage.'% In 1984, they created the Apple Macintosh which
used a Graphic User Interface developed by Xerox PARC in
1981.101

100 Smith, Roger.”5 Patterns of the Chief Technology Officers.” Research-Technology
Management. Last accessed April 30, 2017. » http://citeseerx.ist.psu.edu/viewdoc/downl
0ad?doi=10.1.1.158.1721&rep=rep1&type=pdf.

101 Hooper, William.“A Short History of the GUI and the Microsoft vs Apple Debate.”
TheOligarch.Com. April 2008. Last accessed July 11,2011. » http://www.theoligarch.com/
microsoft_vs_apple_history.htm.
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The microcomputers required software development
machines. Focusing on the operating software for such small
computers, Paul Allen and Bill Gates created Microsoft
MS-DOS, which was adopted by IBM when it introduced its
highly successful PC and laid the groundwork for Microsofts
and Intel’s market dominance.!%?

With the development of computer networks, the PC
soon moved from being a standalone processor and storage
device to an internetworked device. The internet became the
major platform for such interconnection.

By 2014, the market for microcomputers in advanced
countries had become, to a large extent, an upgrade market.!%
They became the major access node to the burgeoning inter-
net. Internet and multimedia use increased requirements for
processor and memory power. The internetworking encour-
aged some manufacturers to design simplified computers
(“dumb” or “thin” clients) to access the internet, leading
eventually to tablets.

Video Game Hardware

Video games have become a new mass media—increas-
ingly sophisticated, interactive, feature rich, and popular.
Video game hardware was pioneered in the mid-1970s by
Nolan Bushnell, who invented Pong (an early arcade video
game machine) and founded Atari.!®* Atari was jointly
acquired by Warner Communications and American
Express, and became the dominant home video game
vendor by developing the first successful programmable
video game machine (using a 4-bit Central Processor
Unit, CPU). Development of the programmable machine
created a new market for video game software. By 1983,
Atari had close to 86% of the $2.2 billion global video
game hardware and software markets. However, by 1984,
consumers had become bored with Atari’s products. A
new entrant from Japan, Nintendo, became dominant in
1985.

But by 1993, Nintendo had lost its leadership to Sega
and its machine that was based on a 16-bit microproces-
sor. Sega, in turn, lost out to Sony, which enjoyed quick
success with its own 32-bit PlayStation machine released
in 1995. Sony’s PlayStation combined superior hardware
with access to content, and a $40 million marketing cam-
paign that focused on celebrities and trendsetters. In 2005,
Microsoft ushered in a new generation of consoles with the
Xbox 360. In 2012, at the close of the seventh console gen-

102 Ohebsion, Rodney. “A Biography of Bill Gates and History of Microsoft.” Last accessed May
9,2017.» http://www.rodneyohebsion.com/bill-gates.htm.

103 In 2015, 92% of American adults had a cellphone, 68% a smartphone, 73% a laptop or
desktop computer, 45% a tablet computer, and 19% an e-book reader. Anderson, Monica
“Technology Device Ownership: 2015" Pew Research Center Internet & Technology.

» http://www.pewinternet.org/2015/10/29/technology-device-ownership-2015/

104 Earlier projects were those of Steve Russel and Ralph Baer (“Game Room,"“Space War," and

“Magnavox Odyssey”).

eration, Nintendo had 42% of consoles sold, Microsoft had
36%, and Sony 22%. Sony’s market share almost doubled
from 2008 to 2016, by a full 25%, while Microsoft’s rose by
10%, and Nintendo dropped by a full 35% from its once
dominant 60%.

As can be seen from its history, this market is unforgiv-
ing. New technology, expressed in processor complexity,
drives console adoption. The first to market with the latest
processor technology will sell many consoles in its first year,
but sales will quickly fall in succeeding years as the novelty
declines and rivals catch up.

Another success factor is the lineup of attractive game
titles. Nintendo's early achievements were largely attributed
to its innovative game titles such as Mario Bros., Zelda,
Metroid, and Pokemon. The Sega Dreamcast console scored
disappointing sales because of a shortage of major game
titles. This forced Sega out of the hardware market in 2000.
Microsoft experienced similar problems. Although its Xbox
was technologically superior to Sony’s, it lacked Sony’s exten-
sive library and backward compatibility to older but popular
games.

Video consoles became more than just gaming
machines. Machines function as DVD players and enable
users to access the internet, especially for online games.
The intense competition in gaming consoles and the
high demand for the latest game releases led industry
participants to adopt a razor and blades business model.
Manufacturers are willing to make little or no money on
video game hardware sales to quickly build a large installed
hardware base, thereby boosting profitable game or car-
tridge (software) sales.

The video game hardware industry is deeply competitive
but sustains only three globally operated firms. Microsoft was
one of the few firms globally able to enter the market for gam-
ing consoles and compete with Sony, given the tremendous
resources required to be successful and attract developers,
coupled with the considerable risk of failure. These tentpole
companies are surrounded by small game developers, which
jointly create the network effects and scale necessary for suc-
cess with a very finicky volatile user base. Entry barriers are
high for the hardware consoles but much lower for the game
applications.

Video Game Software

Video game software is big business. It consists of three seg-
ments, each for a different hardware platform: game consoles,
PCs, and smartphones. Because each video game device is
proprietary it will only run software that is either produced in
house, commissioned from a second party, or accepted from
an independent third-party publisher (who pays license fees
to the game device companies and earns royalties on game
sales). The game software industry is fragmented.

The revenue of the video gaming industry in the USA—
both hardware and software—was often said to exceed that
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of movie theater ticket sales.'®®> However, films are also

commercialized far beyond theatrical distribution, such as
by home video, video on demand, pay-cable, and so on.!%

Handheld Computing Devices

Smartphones and tablets are small, handheld, computing
devices. A British firm, Psion, offered a product in 1984.
Apple introduced the Newton MessagePad in 1993 (this was
a $500 million failure). The first Palm Pilot was released in
1996 and became a major success. A critical design feature
was its open operating system, which led to grassroots and
independent commercial software development. By 2005,
personal digital assistants (PDAs) were increasingly being
merged into smartphone devices, thus declining as stand-
alone devices.

Case Discussion
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After 2010, handheld tablet computers became a major
presence. But tablets go back much earlier, and their history is
one full of false starts. Typically, tablets use smaller processors
than fully fledged computers. This helps save on space and bat-
tery power and cuts down on heat generation. A typical tablet
includes features not common in PCs, such as an accelerome-
ter, a gyroscope, a touch-screen controller chip, a camera, and
sometimes cellular chips and antennas. The Amazon Kindle
(2007) was the first successful e-reader. The market exploded
after the Apple iPad, leading to numerous rival products. The
iPad had a long-lasting battery, a powerful 1 GHz processor,
and access to the world’s biggest app library (iStore). On the
corporate level, tablets have been used in numerous ways,
such as for inventory management, asset tracking, or in res-
taurants to take orders and process payments.'?”

Should Sony Be in the Computer Business?

Sony has been a major presence in the
consumer electronic market. Given the
convergence of technologies, should the
company also move to PCs? On the one
hand, it is a logical market extension. On
the other hand, it moves into the territory
of experienced computer makers such as
Apple, HP, or Dell, as well as into a space
covered by low-cost manufacturers such as
Acer and Asus. Does it make sense for Sony
to be a computer manufacturer?

Already in 1986, Sony entered the com-
puter market with its Network Engineering
Workstation (NEWS). It was inexpensive and
used mainly as an automated design tool,'%®
and was favored by universities and corporate
researchers. Fierce competition by Sun, HP,
and IBM forced Sony to exit the market. But
in 1996, Sony reentered the computer market
with its newly launched VAIO (Video Audio
Integrated Operation) microcomputer line.
The VAIO logo represents an integration of the
analog wave and the digital 1-0 binary code.

Sony President Nobuyuki Idei explained:
“VAIO is an entrance fee. If you are not mak-
ing computers, since change is happening so
rapidly, you can’t keep up. | don’t aim to take

market share in PCs, but to use the PCas a
step to go on to the next step!” Sony’s strategy
for the PC was to utilize it as a platform to
insert its content (music, movies) and acces-
sories (cameras, players) into homes. Sony’s
advantages were physical design and the
brand itself. Sony’s computers were light and
slick with easy-access buttons for web surfing
and multimedia controls. Sony also offered
consumers perks from its content operations,
such as music and movies that are exclusive
to VAIO users, and to other Sony hardware.
From the beginning, VAIO established itself
primarily as a brand for consumers and
creators, but had little penetration in the
business and office market. Sony identified as
target audiences for the VAIO'®:
= “jetsetters” who required an ultra-porta-
ble notebook;
= jmage-conscious, affluent consumers
desiring high-end electronics, regardless
of cost.

Can Sony create a technological advan-
tage in the PC business? Can it protect its
advantages from lower-price imitators? The
answer for both questions has to be no.

» http://www.economist.com/node/2541401.

106 Moreover, the piracy of films is much higher than for video games, where stronger DRM

protections exist.

107 Spire Research and Consulting. “The computer tablet industry: Overflowing with
opportunities.” SpirE-Journal2012 Q3. Last accessed May 9, 2017. » http://www.
spireresearch.com/spire-journal/yr2012/q3/the-computer-tablet-industry-overflowing-
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105 The Economist. “Gaming Goes to Hollywood.” March 25, 2004. Last accessed May 9, 2017.

The parts that make up a VAIO are mostly
commodity components—elements sup-
plied by other companies or off-the-shelf
products from other vendors. They included
microprocessors by Intel, hard drives by
Seagate or Fujitsu, RAM by Infineon, optical
drives by Hitachi or Matsushita, and graphic
processors by Intel. What is the implication?
The VAIO performance can be replicated by
others who purchase the same components
(or cheaper ones). As for Sony’s sleek design,
it can be substantially imitated.

In consequence, Sony’s global PC sales
were moderate. Global shipments peaked
in 2012 at 8.7 million units, but fell to about
5.8 million in 2013. Market share dropped
to 1.9%. This decline ultimately led Sony to
sell its PC business, at a loss, to the financial
investment firm Japan Industrial Partners
(JIP). JIP reintroduced the VAIO line in the
USA in 2015. By that time, Vaio had only 250
employees. JIP aimed at returning the VAIO
line to profitability by focusing on niche
markets such as graphic artists rather than
aim at the mass markets, and then spinning
the company off in an initial public offering,
or selling it to a larger computer maker.

108 Sony.“Entering a Highly Competitive New Business Area.” Last accessed May 9, 2017.

» https://www.sony.net/Sonylnfo/Corporatelnfo/History/SonyHistory/2-12.html.
109 Ruder Finn.”SONY Consumer Electronics.” June 1,2011. Last accessed July 12,2011.
» http://www.ruderfinn.com/global-connectivity/consumer-electronics/case-studies/

sony-consumer-electronics.html.
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4.3.2 Convergence #2: Computers
with Communications Hardware

4.3.2.1 Telecommunications

The second convergence is that of computers with telecom
communications. Electronic communications technology
has been around since the mid-nineteenth century. Every-
body uses telecommunications—two-way individualized
electronic communication—more than ever before: at home,
in the office, on the road, at the beach, when web surfing,
chatting with friends, emailing, streaming music, watching
video, holding a meeting, or running a company.

Traditionally, telecommunications hardware was divided
into two categories based on the destination of their prod-
ucts: fairly simple consumer and office-oriented customer
premises equipment and carrier-oriented network infra-
structure equipment.

Telecom networks used to consist, at their user end, of
lines known as twisted pairs of copper wires. For a higher
capacity of signals, and for transmission under the oceans,
copper coax lines were used. Optical fibers became a hugely
powerful alternative means of transmission. They consist of
very clear glass strands which can transmit the pulses emit-
ted by light-emitting devices such as lasers. Not only do these
fiber strands have a huge capacity, but they can also transmit
signals for thousands of miles before they need to be regen-
erated and amplified. The trend of technological progress in
wire-based communications, in terms of transmission rate
(“speed”) has progressed at a compounded annual growth
rate of about 44%, and that rate has been accelerating.!'?

The alternative to wired networks are wireless ones. In
the 1840s, the English physicist James Clark Maxwell came
up with the theory of electromagnetism. In 1888, Heinrich
Hertz (Germany) demonstrated electromagnetic waves.
In 1895, Guglielmo Marconi (Italy) applied these waves to
transmitting telegraph-type signals to ships. Broadcasting
soon followed. Reginald Fessenden (Canada) made the first
voice broadcast in 1900 when working for the US weather
bureau. Radio amateurs returning from World War I were
able to advance technology by leaps and bounds. In 1919, GE,
Westinghouse, American Marconi, and AT&T, with US gov-
ernment support, created the Radio Corporation of America
(RCA) to compete with the British Marconi Company, and it
became the technology leader for a generation. In time, tech-
nologists mastered increasingly high frequencies of electro-
magnetic waves. This made it possible to focus radio beams
narrowly, which enabled microwave transmission via one
hilltop tower to the next, and later via satellites that seem to
be hovering in a stationary orbit.

The second major element of networks are various types
of switching devices. These route the signals to their spe-
cific destinations. The private firms that had traditionally

110 Koh, H. and C. L. Magee. “A functional approach for studying technological progress:
Application to information technology.” Technological Forecasting and Social Change 73,
no. 9 (2006): 1061-1083.

produced such hardware were doing well when they were
the high-priced suppliers of their national monopoly telecom
network operator. Two major factors combined to destroy this
cozy business. The first was the introduction of government
policies around the world that privatized state-owned tele-
com monopolies and opened telecom network services and
hardware markets to competition. The second was the digi-
tal revolution. Network switches became, in effect, special-
ized large computers, and companies such as AT&T became
computer makers. But it worked both ways. Companies from
the computer and data world entered the huge telecom mar-
ket, and they tended to be faster moving and lower cost. By
2010, all the traditional major telecom network equipment
firms were in trouble. The telecom businesses of Siemens,
Alcatel, and Lucent, respectively the traditional communica-
tions technology powerhouses of Germany, France, and the
USA, were acquired by the Finnish mobile phone-maker
Nokia. Nokia, too, was declining rapidly a