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ommunication technologies are the nervous 
system of contemporary society, transmitting 
and distributing sensory and control infor-

mation and interconnecting a myriad of interdepend-
ent units. These technologies are critical to commerce, 
essential to entertainment, and intertwined in our in-
terpersonal relationships. Because these technologies 
are so vitally important, any change in communication 
technologies has the potential to impact virtually  
every area of society. 

One of the hallmarks of the industrial revolution 
was the introduction of new communication tech-
nologies as mechanisms of control that played an 
important role in almost every area of the production 
and distribution of manufactured goods (Beniger, 
1986). These communication technologies have 
evolved throughout the past two centuries at an in-
creasingly rapid rate. This evolution shows no signs 
of slowing, so an understanding of this evolution is 
vital for any individual wishing to attain or retain a 
position in business, government, or education. 

The economic and political challenges faced by 
the United States and other countries since the be-
ginning of the new millennium clearly illustrate the 
central role these communication systems play in 
our society. Just as the prosperity of the 1990s was 
credited to advances in technology, the economic 
challenges that followed were linked as well to a 
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major downturn in the technology sector. Today, 
communication technology is seen by many as a 
tool for making more efficient use of a wide range 
of resources including time and energy.  

Communication technologies play as big a part 
in our private lives as they do in commerce and con-
trol in society. Geographic distances are no longer 
barriers to relationships thanks to the bridging pow-
er of communication technologies. We can also be 
entertained and informed in ways that were unimag-
inable a century ago thanks to these technologies—
and they continue to evolve and change before our 
eyes. 

This text provides a snapshot of the state of tech-
nologies in our society. The individual chapter au-
thors have compiled facts and figures from hundreds 
of sources to provide the latest information on more 
than two dozen communication technologies. Each 
discussion explains the roots and evolution, recent 
developments, and current status of the technology 
as of mid-2014. In discussing each technology, we 
address them from a systematic perspective, looking 
at a range of factors beyond hardware. 

The goal is to help you analyze technologies and 
be better able to predict which ones will succeed and 
which ones will fail. That task is harder to achieve 
than it sounds. Let’s look at Google for an example of 
how unpredictable technology can be. 

The�Google�Tale�
As this book goes to press in mid-2014, Google is 

the most valuable media company in the world in 
terms of market capitalization (the total value of all 
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shares of stock held in the company). To understand 
how Google attained that lofty position, we have to 
go back to the late 1990s, when commercial applica-
tions of the Internet were taking off. There was no 
question in the minds of engineers and futurists that 
the Internet was going to revolutionize the delivery 
of information, entertainment, and commerce. The 
big question was how it was going to happen. 

Those who saw the Internet as a medium for in-
formation distribution knew that advertiser support 
would be critical to its long-term financial success. 
They knew that they could always find a small group 
willing to pay for content, but the majority of people 
preferred free content. To become a mass medium 
similar to television, newspapers, and magazines, an 
Internet advertising industry was needed. 

At that time, most Internet advertising was ban-
ner ads, horizontal display ads that stretched across 
most of the screen to attract attention, but took up 
very little space on the screen. The problem was that 
most people at that time accessed the Internet using 
slow, dial-up connections, so advertisers were lim-
ited in what they could include in these banners to 
about a dozen words of text and simple graphics. 
The dream among advertisers was to be able to use 
rich media, including full-motion video, audio, ani-
mation, and every other trick that makes television 
advertising so successful. 

When broadband Internet access started to 
spread, advertisers were quick to add rich media to 
their banners, as well as create other types of ads us-
ing graphics, video, and sound. These ads were a 
little more effective, but many Internet users did not 
like the intrusive nature of rich media messages. 

At about the same time, two Stanford students, 
Sergey Brin and Larry Page, had developed a new 
type of search engine, Google, that ranked results on 
the basis of how often content was referred to or 
linked from other sites, allowing their computer al-
gorithms to create more robust and relevant search 
results (in most cases) than having a staff of people 
indexing Web content. What they needed was a way 
to pay for the costs of the servers and other technolo-
gy. 

According to Vise & Malseed (2006), their budget 
did not allow Google to create and distribute rich 
media ads. They could do text ads, but they decided 
to do them differently from other Internet advertis-
ing, using computer algorithms to place these small 

text ads on the search results that were most likely to 
give the advertisers results. With a credit card, any-
one could use this “AdWords” service, specifying the 
search terms they thought should display their ads, 
writing the brief ads (less than 100 characters total—
just over a dozen words), and even specifying how 
much they were willing to pay every time someone 
clicked on their ad. Even more revolutionary, the 
Google team decided that no one should have to pay 
for an ad unless a user clicked on it.  

For advertisers, it was as close to a no-lose prop-
osition as they could find. Advertisers did not have 
to pay unless a person was interested enough to click 
on the ad. They could set a budget that Google com-
puters could follow, and Google provided a control 
panel for advertisers that gave a set of measures that 
was a dream for anyone trying to make a campaign 
more effective. These measures indicated not only 
the overall effectiveness of the ad, but also the effec-
tiveness of each message, each keyword, and every 
part of every campaign. 

The result was remarkable. Google’s share of the 
search market was not that much greater than the 
companies that had held the number one position 
earlier, but Google was making money—lots of mon-
ey—from these little text ads. Wall Street investors 
noticed, and, once Google went public, investors bid 
up the stock price, spurred by increases in revenues 
and a very large profit margin. Today, Google is in-
volved in a number of other ventures designed to 
aggregate and deliver content ranging from text to 
full-motion video, but its little text ads are still the 
primary revenue generator. 

In retrospect, it was easy to see why Google was 
such a success. Their little text ads were effective be-
cause of context—they always appeared where they 
would be the most effective. They were not intrusive, 
so people did not mind the ads on Google pages, and 
later on other pages that Google served ads to 
through its “content network.” Plus advertisers had a 
degree of control, feedback, and accountability that 
no advertising medium had ever offered before 
(Grant & Wilkinson, 2007). 

So what lessons should we learn from the Google 
story? Advertisers have their own set of lessons,  
but there are a separate set of lessons for those  
wishing to understand new media. First, no matter 
how insightful, no one is ever able to predict whether 
a technology will succeed or fail. Second, success  
can be due as much to luck as to careful, deliberate 
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planning and investment. Third, simplicity matters—
there are few advertising messages as simple as the 
little text ads you see when doing a Google search. 

The Google tale provides an example of the utili-
ty of studying individual companies and industries, 
so the focus throughout this book is on individual 
technologies. These individual snapshots, however, 
comprise a larger mosaic representing the communi-
cation networks that bind individuals together and 
enable them to function as a society. No single tech-
nology can be understood without understanding 
the competing and complementary technologies and 
the larger social environment within which these 
technologies exist. As discussed in the following sec-
tion, all of these factors (and others) have been con-
sidered in preparing each chapter through 
application of the “technology ecosystem.” Follow-
ing this discussion, an overview of the remainder of 
the book is presented. 

The�Communication��
Technology�Ecosystem�

The most obvious aspect of communication tech-
nology is the hardware—the physical equipment re-
lated to the technology. The hardware is the most 
tangible part of a technology system, and new tech-
nologies typically spring from developments in 
hardware. However, understanding communication 
technology requires more than just studying the 
hardware. One of the characteristics of today’s digital 
technologies is that most are based upon computer 
technology, requiring instructions and algorithms 
more commonly known as “software.”  

In addition to understanding the hardware and 
software of the technology, it is just as important to 
understand the content communicated through the 
technology system. Some consider the content as an-
other type of software. Regardless of the terminology 
used, it is critical to understand that digital technolo-
gies require a set of instructions (the software) as 
well as the equipment and content.  

The hardware, software, and content must also 
be studied within a larger context. Rogers’ (1986) 
definition of “communication technology” includes 
some of these contextual factors, defining it as “the 
hardware equipment, organizational structures, and 
social values by which individuals collect, process, 
and exchange information with other individuals” 

(p. 2). An even broader range of factors is suggested 
by Ball-Rokeach (1985) in her media system depend-
ency theory, which suggests that communication 
media can be understood by analyzing dependency 
relations within and across levels of analysis, includ-
ing the individual, organizational, and system levels. 
Within the system level, Ball-Rokeach identifies three 
systems for analysis: the media system, the political 
system, and the economic system. 

These two approaches have been synthesized in-
to the “Technology Ecosystem” illustrated in Figure 
1.1. The core of the technology ecosystem consists of 
the hardware, software, and content (as previously 
defined). Surrounding this core is the organizational 
infrastructure: the group of organizations involved in 
the production and distribution of the technology. 
The next level moving outwards is the system level, 
including the political, economic, and media systems, 
as well as other groups of individuals or organiza-
tions serving a common set of functions in society. 
Finally, the individual users of the technology cut 
across all of the other areas, providing a focus for 
understanding each one. The basic premise of the 
technology ecosystem is that all areas of the ecosys-
tem interact and must be examined in order to un-
derstand a technology. 

(The technology ecosystem is an elaboration of 
the “umbrella perspective” (Grant, 2010) that was 
explicated in earlier editions of this text to illustrate 
the elements that need to be studied in order to un-
derstand communication technologies.) 

Adding another layer of complexity to each of 
the areas of the technology ecosystem is also helpful. 
In order to identify the impact that each individual 
characteristic of a technology has, the factors within 
each area of the ecosystem may be identified as “en-
abling,” “limiting,” “motivating,” and “inhibiting,” 
depending upon the role they play in the technolo-
gy’s diffusion. 

Enabling factors are those that make an application 
possible. For example, the fact that the coaxial cable 
used to deliver traditional cable television can carry 
dozens of channels is an enabling factor at the hard-
ware level. Similarly, the decision of policy makers to 
allocate a portion of the spectrum for cellular telepho-
ny is an enabling factor at the system level (political 
system). One starting point to use in examining any 
technology is to make a list of the underlying factors 
from each area of the technology ecosystem that make 
the technology possible in the first place. 
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Figure 1.1 
The�Communication�Technology�Ecosystem�

 
Source: A. E. Grant 

Limiting factors are the opposite of enabling fac-
tors; they are those factors that create barriers to the 
adoption or impacts of a technology. A great exam-
ple is related to the cable television illustration in the 
previous paragraph. Although coaxial cable in-
creased the number of television programs that could 
be delivered to a home, most analog coaxial net-
works cannot transmit more than 100 channels of 
programming. To the viewer, 100 channels may seem 
to be more than is needed, but to the programmer of 
a new cable television channel unable to get space on 
a filled-up cable system, this hardware factor repre-
sents a definite limitation. Similarly, the fact that the 
policy makers discussed above initially permitted 
only two companies to offer cellular telephone ser-
vice in each market was a system-level limitation on 
that technology. Again, it is useful to apply the tech-
nology ecosystem to create a list of factors that limit 
the adoption, use, or impacts of any specific commu-
nication technology. 

Motivating factors are a little more complicated. 
They are those factors that provide a reason for the 
adoption of a technology. Technologies are not 
adopted just because they exist. Rather, individuals, 
organizations, and social systems must have a reason 
to take advantage of a technology. The desire of local 
telephone companies for increased profits, combined 

with the fact that growth in providing local tele-
phone service is limited, is an organizational factor 
motivating the telcos to enter the markets for new 
communication technologies. Individual users desir-
ing information more quickly can be motivated to 
adopt electronic information technologies. If a tech-
nology does not have sufficient motivating factors 
for its use, it cannot be a success. 

Inhibiting factors are the opposite of motivating 
ones, providing a disincentive for adoption or use of 
a communication technology. An example of an in-
hibiting factor at the content level might be a new 
electronic information technology that has the capa-
bility to update information more quickly than exist-
ing technologies, but provides only “old” content 
that consumers have already received from other 
sources. One of the most important inhibiting factors 
for most new technologies is the cost to individual 
users. Each potential user must decide whether the 
cost is worth the service, considering his or her 
budget and the number of competing technologies. 
Competition from other technologies is one of the 
biggest barriers any new (or existing) technology 
faces. Any factor that works against the success of a 
technology can be considered an inhibiting factor. As 
you might guess, there are usually more inhibiting 
factors for most technologies than motivating ones. 
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And if the motivating factors are more numerous 
and stronger than the inhibiting factors, it is an easy 
bet that a technology will be a success. 

All four factors—enabling, limiting, motivating, 
and inhibiting—can be identified at the system, or-
ganizational, content, and individual user levels. 
However, hardware and software can only be ena-
bling or limiting; by themselves, hardware and soft-
ware do not provide any motivating factors. The 
motivating factors must always come from the mes-
sages transmitted or one of the other areas of the eco-
system. 

The final dimension of the technology ecosystem 
relates to the environment within which communica-
tion technologies are introduced and operate. These 
factors can be termed “external” factors, while ones 
relating to the technology itself are “internal” factors. 
In order to understand a communication technology 
or be able to predict the manner in which a technolo-
gy will diffuse, both internal and external factors 
must be studied and compared. 

Each communication technology discussed in 
this book has been analyzed using the technology 
ecosystem to ensure that all relevant factors have 
been included in the discussions. As you will see, in 
most cases, organizational and system-level factors 
(especially political factors) are more important in 
the development and adoption of communication 
technologies than the hardware itself. For example, 
political forces have, to date, prevented the estab-
lishment of a single world standard for high-
definition television (HDTV) production and trans-
mission. As individual standards are selected in 
countries and regions, the standard selected is as 
likely to be the product of political and economic 
factors as of technical attributes of the system. 

Organizational factors can have similar powerful 
effects. For example, as discussed in Chapter 4, the 
entry of a single company, IBM, into the personal 
computer business in the early 1980s resulted in fun-
damental changes in the entire industry, dictating 
standards and anointing an operating system (MS-
DOS) as a market leader. Finally, the individuals 
who adopt (or choose not to adopt) a technology, 
along with their motivations and the manner in 
which they use the technology, have profound im-
pacts on the development and success of a technolo-
gy following its initial introduction. 

Perhaps the best indication of the relative im-
portance of organizational and system-level factors is 
the number of changes individual authors made to 
the chapters in this book between the time of the ini-
tial chapter submission in March 2014 and produc-
tion of the final, camera-ready text in May 2014. Very 
little new information was added regarding hard-
ware, but numerous changes were made due to de-
velopments at the organizational and system levels. 

To facilitate your understanding of all of the el-
ements related to the technologies explored, each 
chapter in this book has been written from the per-
spective of the technology ecosystem. The individual 
writers have endeavored to update developments in 
each area to the extent possible in the brief summar-
ies provided. Obviously, not every technology expe-
rienced developments in each area of the ecosystem, 
so each report is limited to areas in which relatively 
recent developments have taken place. 

Why�Study�New�Technologies?�
One constant in the study of media is that new 

technologies seem to get more attention than tradi-
tional, established technologies. There are many rea-
sons for the attention. New technologies are more 
dynamic and evolve more quickly, with greater po-
tential to cause change in other parts of the media 
system. Perhaps the reason for our attention is the 
natural attraction that humans have to motion, a 
characteristic inherited from our most distant ances-
tors. 

There are a number of other reasons for studying 
new technologies. Perhaps you want to make a lot of 
money off a new technology—and there is a lot of 
money to be made (and lost!) on new technologies. If 
you are planning a career in the media, you may 
simply be interested in knowing how the media are 
changing and evolving, and how those changes will 
affect your career.  

Or you might want to learn lessons from the 
failure of new communication technologies so you 
can avoid failure in your own career, investments, 
etc. Simply put, the majority of new technologies 
introduced do not succeed in the market. Some fail 
because the technology itself was not attractive to 
consumers (such as the 1980s’ attempt to provide 
AM stereo radio). Some fail because they were far 
ahead of the market, such as Qube, the first interac-
tive cable television system, introduced in the 1970s. 
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Others failed because of bad timing or aggressive 
marketing from competitors that succeeded despite 
inferior technology.  

The final reason we offer for studying new 
communication technologies is to identify patterns of 
adoption, effects, economic opportunity, and compe-
tition so that we can be prepared to understand, use, 
and/or compete with the next generation of new 
media. Virtually every new technology discussed in 
this book is going to be one of those “traditional, es-
tablished technologies” in just a few short years, but 
there will always be another generation of new me-
dia to challenge the status quo. 

Overview�of�Book�
The key to getting the most out of this book is 

therefore to pay as much attention as possible to the 
reasons that some technologies succeed and others 
fail. To that end, this book provides you with a num-
ber of tools you can apply to virtually any new tech-
nology that comes along. These tools are explored in 
the first five chapters, which we refer to as the Com-
munication Technology Fundamentals. You might be 
tempted to skip over these to get to the latest devel-
opments about the individual technologies that are 
making an impact today, but you will be much better 
equipped to learn lessons from these technologies if 
you are armed with these tools.  

The first of these is the “technology ecosystem” 
discussed previously that broadens attention from 
the technology itself to the users, organizations, and 
system surrounding that technology. To that end, 
each of the technologies explored in this book pro-
vides details about all of the elements of the ecosys-
tem. 

Of course, studying the history of each technolo-
gy can help you find patterns and apply them to dif-
ferent technologies, times, and places. In addition to 
including a brief history of each technology, the next 
chapter, A History of Communication Technologies, 
provides a broad overview of most of the technolo-
gies discussed later in the book, allowing a compari-
son along a number of dimensions: the year each was 
first introduced, growth rate, number of current us-
ers, etc. This chapter anchors the book to highlight 
commonalties in the evolution of individual technol-
ogies, as well as presents the “big picture” before we 
delve into the details. By focusing on the number of 

users over time, this chapter also provides the most 
useful basis of comparison across technologies.  

Another useful tool in identifying patterns across 
technologies is the application of theories related to 
new communication technologies. By definition, the-
ories are general statements that identify the under-
lying mechanisms for adoption and effects of these 
new technologies. Chapter 3 provides an overview of 
a wide range of these theories and provides a set of 
analytic perspectives that you can apply to both the 
technologies in this book and any new technologies 
that follow. 

The structure of communication industries is 
then addressed in Chapter 4. The complexity of or-
ganizational relationships, along with the need to 
differentiate between the companies that make the 
technologies and those that sell the technologies, are 
explored in this chapter. The most important force at 
the system level of the ecosystem, regulation, is then 
introduced in Chapter 5. 

These introductory chapters provide a structure 
and a set of analytic tools that define the study of 
communication technologies in all forms. Following 
this introduction, the book then addresses the indi-
vidual technologies. 

The technologies discussed in this book are or-
ganized into three sections: electronic mass media, 
computers and consumer electronics, and network-
ing technologies. These three are not necessarily ex-
clusive; for example, Internet video technologies 
could be classified as either an electronic mass medi-
um or a computer technology. The ultimate decision 
regarding where to put each technology was made 
by determining which set of current technologies 
most closely resembled the technology from the us-
er’s perspective. Thus, Internet video was classified 
with electronic mass media. This process also locates 
the discussion of a cable television technology—cable 
modems—in the Broadband and Home Networks 
chapter in the Networking Technology section. 

Each chapter is followed by a brief bibliography. 
These reference lists represent a broad overview of 
literally hundreds of books and articles that provide 
details about these technologies. It is hoped that the 
reader will not only use these references, but will 
examine the list of source material to determine the 
best places to find newer information since the publi-
cation of this Update.  
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To help you understand the importance of the 
people involved in the creation and distribution of 
these technologies, each of the technology “update” 
chapters includes a sidebar introducing a person 
who has made or is expected to continue to make a 
difference in the creation or evolution of the technol-
ogy. It is our hope that the stories of these pioneers 
will help you to identify other individuals who will 
make a difference in the future, as well as inspiring 
you to have your own impact on these technologies. 

Most of the technologies discussed in this book 
are continually evolving. As this book was completed, 
many technological developments were announced 
but not released, corporate mergers were under dis-
cussion, and regulations had been proposed but not 

passed. Our goal is for the chapters in this book to 
establish a basic understanding of the structure, func-
tions, and background for each technology, and for 
the supplementary Internet home page to provide 
brief synopses of the latest developments for each 
technology. (The address for the home page is 
http://www.tfi.com/ctu.)  

The final chapter returns to the “big picture” 
presented in this book, attempting to place these dis-
cussions in a larger context, exploring the process of 
starting a company to exploit or profit from these 
technologies. Any text such as this one can never be 
fully comprehensive, but ideally this text will pro-
vide you with a broad overview of the current de-
velopments in communication technology. 
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