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4 Brief Qverview and History of
Diffusion of Innovations Theory

D H#fusions of innovations (DOI) theory (Rogers, 2003) is probably
the most cited, summarized, and applied of all communication
theories. By 2003, there were already over 5,000 publications in this
area {Rogers, 2004), and a search for “diffusion of innovations” in June
2008 found 29,000 citations in Google Scholar. Diffusion is the process
through which an innovation (an idea, product, technology, process, or
service) spreads (more or less rapidly, in more or less the same form)
through mass and digital media, interpersonal and network communi-
cation, over time, through a social system, with a wide variety of con-
sequences. Underlying the components of the diffusion process is the
extent to which various actions, perceptions, communication processes
and sources, and social norms and structures sufficiently reduce the
potential adopter’s uncertainty regarding the innovation. Figure 32.1
organizes the main components and their relationships in DOI theory.

Media and interpersonal communication and the wider sucial system
both affect all aspects of these components. An individual in a social
system may become aware of an innovation through mass or digital
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media and individually choose to adopt i,
or may be persuaded through interpersonal
communication by influential peers. Unequal
social structures, regulatory policies, and
industry trends highly constrain what kinds
of innovations are available and to whom.

During the innovation development
process, actors ranging from individual
entrepreneurs and collaborative users
through governmental agencies and corpo-
rations attempt to identify needs and/or
problems, conduct research on the ways
to solve those problems, develop the
innovation, and commercialize or othex-
wise promote it. Potential adopters may be
individuals, groups, communities, organi-
zations, governments, and so on, and may
be affected by higher-level prior adoption
decisions. The characteristics of and influ-
ences on these potential adopters affect
their adoption perceptions and behaviors.
These potential adopters must go through
an innovation-decision process, consisting
of first initiation and then fmplementation
subprocesses.

During these processes, potential adop-
ters develop perceptions of the imnova-
tion characteristics, which are influenced
by peers, change agents, mass media por-
trayals, social norms, the kinds of in-
novation information needed, initial
experiences, and, in some cases, the
adoption by others. A particularly intri-
guing aspect of this theory relevant to
media effects is that a medium can be a
channel for communication about an
innovation, but also an innovation itself
{Rice, 1987).

The characteristics and social contexts
of the potential adopters, the stage and
outcomes of the initiation and imple-
mentation processes, and the perceived
innovation characteristics influence one’s
adoption category (innovators, early adop-
ters, early majority, late majority, and
laggards). The initiation and implemen-
tation processes, the innovation charac-
teristics, and one’s adoption category all
influence the timing, extent, and form of
the adoption.

The timing and form of adoption in
turn affect and constitute the rate of
diffusion of the innovation throughout
the social system. To the extent that the
adoption times are normally distributed
(the basis for the five adopter categories),
the cumulative number of adopters over
time is the well-known S-shaped diffusion
curve. Adoption is an individual or organi-
zational action (emphasizing the adop-
ter’s perspective), while diffusion is the
spread over time of the innovation
(emphasizing the supplier’s, market’s, and
socicty’s perspective}. The innovation’s
diffusion through the social system
generates various individual and social
consequences.

Many of the foundations of DOl theory
were developed at the beginning of the
20th century. Gabriel Tarde argued that
what he called “imitation” was the basic
source of social change, and he developed
now-familiar concepts such as the diffusion
S-curve, opinion leaders, and compatibility.
Georg Simmel emphasized social influence
on ipnovation through the role of the
“stranger” who brings new ideas into a
social system, heterophily, cosmopoliteness,
and social networks. Farly on, Rogers
(1962) synthesized what had been sepa-
rate, though converging, disciplinary
approaches to diffusion in his Diffusion of
Innovations. He particularly emphasized
the role of the classic Ryan and Gross
{(1943) hybrid seed corn study through
lowa State University, which integrated
and clarified many of the concepts within
a primarily quantitative framework that
established the DOI paradigm (Rogers,
2003, 2004).

The two-step flow model (Katz &
Lazarsfeld, 2005/1955) highlighted the
role of opinion leaders in filtering, inter-
preting, and diffusing mass media mes-
sages. Also influential was Coleman, Katz,
and Menzel’s {1966} analysis of physicians’
adoption of prescribing the antibiotic
tetracycline. By analyzing data about the
doctors’ individual backgrounds, their
communication networks with the other
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doctors, and the local pharmacies’ records
of when the doctors first prescribed the
new drug for their patients, they estab-
lished the importance of communication
networks in influencing individual adop-
tion and thus the rate of diffusion through-
out the social systet.

The following sections briefly discuss
some central issues and theoretical extensions
of each of the DOI model’s components,
ending with some critiques of DO1L

& Communication and
the Diffusion Process

All components of the diffusion model are
potentially influenced by communication
activities, from mass, digital, and local media,
to interpersonal and change agent interac-
tions (Kotler & Roberto, 1989, p. 127).

MASS AND DIGITAL MEDIA

The mass media play a central role in
diffusing new ideas throughout a social
system, especially in gencrating awareness
of the innovation and providing infor-
mation for opinion leaders to filter and
discuss with their social system members.
We may consider several mass media
theories, alternate conceptualizations of
mass media, and the growing importance of
digital media as relevant to DOI theory.

News diffusion and agenda setting. The dif-
fusion of news (e.g., about explosions, assas-
sinations, celebrity gossip) was a central and
early focus of mass media (DeFleur, 1987)
and communication-oriented diffusion re-
search (Rogers, 2003), and this persists as a
central topic of media effects research (Lim
& Kim, 2007; Perse, 2001; see also Allport
& Postman, 1947). More specifically,
agenda-setting research (see Shah et al., this
volume) may be conceptualized as a special
case of the study of news diffusion, as it ana-
lyzes how social issues that become part of
the mass media agenda, through frequent

and highlighted coverage, in turn, are raised
higher on the public’s agenda (McCombs &
Shaw, 1972). Bandwagon and wunderdog
effects of media coverage of opinion polls on
voting are other forms of agenda-setting dif-
fusion effects, especially for political non-
elites (Perse, 2001).

Communication campaigns. A second major
area of media effects research is the seudy
and implementation of programs intended to
change knowledge, attitudes, and behaviors
at both the individual and social level
through well-designed and evaluated com-
munication-based interveations, or commu-
nication campaigns (Rice & Atkin, 2001).
This research field overlaps with DOY in that
campaign goals inclade diffusing informa-
tion and practices throughout a social system
over time, through mass, interpersonal, and
social network communication. Rogers
(2003} particularly highlights the successes
of using mass media in edu-entertainment
campaigns in fostering improved health,
agricultural productivity, economic develop-
ment, and prosocial norms in less developed
countries.

Local media. Traditional definitions of
“mass media” may unnecessarily limit our
understanding of how media influence dif-
fusion processes. Lin and Burt {1975) found
that in underdeveloped areas, mass media
and local media {announcers, leaflets, edu-
cational and government offices} are pre-
dicted by different demographic factors and
have different influences on participation in
adoption. For example, people who used
focal media more tended not to own radios
and were well integrated into the local com-~
munication network.

Digital media. Digital media (e-mail,
Internet, mobile phones, etc.) have also
been considered for how they affect DOI, as
well as how they themselves are diffused
and adopted. Initially, because of their
asynchronous and text-based nature, new
media were not considered to be successful
channels for innovative ideas, which
supposedly require contextualization and
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interpretation through face-to-face commu-
nication. However, it quickly became clear
that given their ability to overcome the tra-
ditional communication and mass media
barriers of time and location via asynchro-
nous sending and receiving, Internet and
mobile communication allow for message
tafloring, two-way interaction, searching,
and sharing of knowledge among unknown
others, greatly expanding the opportunities
for the diffusion of new ideas (Rice, 1987;
Rice & Webster, 2002). Communication
research abowt information diffusion is
especially relevant in the Internet era, where
rumors and inaccurate or dangerous politi-
cal or health information can spread nearly
instantaneously, and be both reinforced
and challenged in blogs, discussion lists,
personal Web pages, etc. (Bordia &
DiFonzo, 2004; Rice, 2001; Walker &
Gibbons, 2006).

INTERPERSONAL
COMMUNICATION
AND SOCIAL NETWORKS

Interpersonal communication is parti-
cularly important in reducing uncertainty
about an innovation as potential adopters
turn to similar, erusted, or close—that
is, homophilous—others for insights,
interpretations, attitudes, and experiences,
especially during the persuasion and
decision-making phases (Rogers, 2003}, A
major influence on normative acceptance
of an innovation is the social system’s
opinion lgaders and the extent to which
potential adopters communicate with
them (Coleman, Katz, & Menzel, 1966).
Similar to the change agent, who re-
presents the organization or agency
sponsoring the innovation and who
works with opinion leaders and other
clients to develop an understanding of
the costs and benefits of the innovation,
the technology champion in organi-
zational contexts plays a significant inter-
personal role in influencing the adoption of
new organizational media (Howell &
Higgins, 1990).

More specifically, one’s location in a
social system’s communication network
strongly affects the speed and extent of
information/adoption diffusion (Valente,
2005). Weak ties—infrequent communi-
cation with those who are not close—
provide exposure to new jdeas and
information (Granovetter, 1973), Frequent
social or physical exposure to salient
others is then crucial for reducing unce-
rtainty about the innovation, fostering
supportive social norms, and persuading
potential adopters (Rice, 1993a). Now,
social networking Web sites enable rapid
diffusion of information and norms
(Wang, Carley, Zeng, & Mao, 2007). The
importance of interpersonal communi-
cation networks in combination with
targeted media messages on DOI has been
popularized through concepts such as the
tipping point (Gladwell, 2000; related to a
critical mass of adopters, Markus, 1987)
and new product “buzz” (Rosen, 2000).

Network influences also provide
explanations for how initial minority
views about innovations generate wide-
spread diffusion. Once innovators and
those who may have more resources or
can obtain early benefits adopt, then
those with higher metwork adoption
thresholds witl be more open to adop-
tion (Valente, 2005}, Bounded normative
influence explains how a minority,
through network centrality, persuasive-
ness, consistency, confidence, commitment,
and difficulty of expelling deviants, may
succeed in establishing their norm as a
majority norm, especially if the majority
is not well articulated, is ambiguous,
misperceives the situation, or has low
commitment (Kincaid, 2004).

¢ Social System(s) and
the Diffusion Process

Social system conditions include econo-
mics, network cooperation, power rela-
tions, governmental policies, competition/
cooperation, and standardization (Andriessen,
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1994), O’Callaghan (1998) emphasized that
individual organizations rarely adopt an
innovation in isolation from the surround-
ing industry. Diffusion of a technology
throughout an industry can change organi-
zational and industry perceptions of the
innovation through increased knowledge of
the technology, applications, benefits, and
reduced risk, as well as develop positive
network externalities of supporting innova-
tions, which in turn influence later adapta-
tions and likelihood of adoption by other
organizations. Historical analyses of techno-
logical innovations clearly reveal the wide
range of prior developments, path depen-
dencies, and actor networks fostering or
constraining an innovation {e.g., Aikat,
2001; Sedman, 1998; Streeter, 1996).

A theoretical approach to understanding
the complex social, technological, and eco-
nomic context of DO is mediamorphosis, or
“the transformation of communication
media, usuafly brought about by the complex
interplay of perceived needs, competitive and
political pressures, and social and techno-
fogical innovations” (Fidler, 1997, p. xv). Inthe
case of media innovations, these inchide, for
example (Fidler, 1997; Winston 1998},
(1) competition (e.g., between radio and TV);
(2} new opportunities and needs fostered by
other innovations (e.g., the development of
stereo audio recordings stimulating the
advantage of FM over AM radio); (3) regu-
lation and technical standards (e.g., changes
in copyright and cross-ownership criteria;
Rice, 2008a); and {4} economic factors {e.g.,
microprocessor chip costs). More general
theoretical approaches to the evolution,
diffusion, shaping, and application of tech-
nological innovations include social con-
struction of technology, co-construction of
technology, sociotechnical systems theory,
and path dependence.

& The Innovation
Development Process

Many of the social systems approaches may
be seen as explaining general contexts for,

as well as specific aspects of, the innovation
development process. Understanding this
process is the goal of a vast realm of studies
on research and development, technology
and innovation management, technology
transfer, entrepreneurship, marketing/
promotion, financing, licensing/patents/
copyrights, and so on. However, Rogers
(2003) recommends greater attention to
how the social system fosters and constrains
both the initial development of Innovations
and their form and features before adopters
even become aware of the innovation.

Scientific and techmical commumication
among researchers, both within and across
organizations, through media {(such as spe-
cialist journals and online discussion lists)
and interpersonal networks (gatekeepers,
conferences, local professional networks} is a
central topic of R&D and organizational
innovation research {eg., Rice, 1987). Dif-
fusing the innovation beyond the initial
innovators and carly adopters is a parti-
cularly risky and difficult process, especially
for discontinnous technology innovations, as
discussed later in this chapter.

& Potential Adopters~Levels
and Influences

INDIVIDUAL CHARACTERISTICS
AND INFLUENCES

Innovativeness is conceptualized as
relative earliness in adopting an innovation
and being receptive to new ideas inde-
pendent of others” influence (Lin, 1998}, and
can be categorized into two types: inberent
innovativeness {tendencies or drives) and
actualized innovativeness (behaviors).
Innovativeness is positively related to
other individual characteristics such as SES,
and to earlier adoption (Rogers, 2003},
and has been shown to moderate the rela-
tionship between perceived innovation attri-
butes and adoption decisions {Agarwal &
Prasad, 1998).

Adoption may also be influenced by
other individual factors, such as media
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use (though research is not consistent),
technology ownership/experience/expertise,
demographics (age), personality {such
as dogmatism), obstacles to innovation
(access), and needs and expected grati-
fications (entertainment). Other factors
include task characteristics {interdepen-
dency, equivocality), contexts (other users,
situational constraints), technical (stan-
dards, technological literacy), social
influences (peers, status}, communication
competence, mental models (blogs as
journalism or opinion), and user attitudes
{expected benefits, costs; Andriessen,
1994; James, Wotring, & Forrest, 1995;
Jeffres & Atkin, 1996; Lin, 2002; Rice,
1987; Rice & Webster, 2002). Indeed,
individual demographic and access fac-
tors capture most of the factors repre-
senting the digital divide (markedly
differential adoption of the Internet) in
the United States {Katz & Rice, 2002},
although these factors combine some-
what differently to explain adoption
patterns for the Internet and mobile
phones (Rice & Katz, 2003). Recently,
there have also heen some notable
attempts to integrate individual charac-
teristics within a range of theoretical
perspectives to better understand their
role in the adoption, use, and diffusion of
communication/information technologies
{see Rice & Webster, 2002; Van den
Hooff, Groot, & de Jonge, 2003).

ORGANIZATIONAL
CHARACTERISTICS
AND INFLUENCES

In many cases, organizations (in the
DOl model, broadly meaning any coliec-
tivity of people, including departments,
organizations, communities, states, etc.)
must adopt an innovation {which may
include technical standards or underlying
infrastructure} before individual members
have the possibility (whether by choice
or requirement) of also adopting the
innovation {what is called a contingent
adoption decision).

Organizational characteristics, such as
size, formality, complexity, centralization,
and slack resources, also influence inno-
vation adoption. In the media industry,
because digital information can be easily
distributed, repackaged, and cross-promoted,
organizational characteristics, such as
vertical and horizontal integration, can both
foster innovation {multiplatform program-
ming) and stifle it (excessive copyrights,
suppressed independent production; Rice,
2008a). An innovative organizational cul-
ture is characterized by the ability to manage
its environments, a proactive support of
appropriate human activity, pragmatic
assessments of truth, medium-length time
horizons, an assumption that people are
generally good and capable of improve-
ment, a positive view of individualism and
diversity, support for participation appro-
priate to the type of innovation, and diverse
but connected subcultures (Schein, 1994).

¢ Initiation and Implementation
Processes at the Individual
and Organizational Level

Because of the need to reduce their uncer-
tainty about an innovation, both individu-
als and organizations must go through
several phases before making the decision
and then integrating the innovation into
regular use. For individuals, these phases
include knowledge/awareness, persuasion
decision, implementation, and confirma-
tion. For organizations, they include agenda
setting, matching, redefining, clarifying,
and routinization. The first three individual
phases and the first two organizational
phases are more generally considered
initiation processes (and are arguably the
foci of some media effects research),
whereas the latter individual and organiza-
tional phases are considered #mplemen-
tation processes (Rogers, 2003; Wirsan &
Muller, 2006). These phases are not neces-
sarily sequential, as experiences and deci-
sions in one phase may require returning to
an earlier phase.
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(’Callaghan (1998) felt that the organi-
zational adoption process is perhaps the
least useful part of the DOI model because
it provides no insight into the often
extremely time-consuming, risky, and
often unsuccessful technology implemen-
tation process (Andriessen, 19945 Cooper
& Zmud, 1990; Johnson & Rice, 1987}
His more comprehensive diffusion process
model included (1) preexisting organizational
and environmental context, (2) technaology
assessment, (3) planning and adoption
decision, (4) usage or internal diffusion,
and () organizational changes (1998,
p. 399). Andriessen’s (1994) organizational-
level diffusion of innovation model
included (1) creation in the industry (research
and development}, {2) transfer to the
organization (diffusion often requiring
adoption, by a cluster of organizations,
then adoption within a particular organi-
zation), and (3} introduction into the
organization {design/implementation and
incorporation, within different contexts}.

& Innovation Characteristics

The likelihood and form of adoption are
influenced by how potential adopters per-
ceive the primary innovation characteristics
of relative advantage, complexity, trialabil-
ity, compatibility, and observability/com-
municability. Other central characteristics
include ease of use and usefulness, central
concepts in the technology acceptance
model (TAM), which is typically applied to
understanding the adoption of information
technologies in organizational settings
(Venkatesh, Morris, Davis, & Davis,
2003). Moore and Benbasat’s (1991)
review of information systems rescarch
concluded that relative advantage (similar
to perceived usefulness), compatibility, and
complexity (similar to perceived case of
use} had the most consistent influences on
adoption. Fidler (1997) added another
innovation attribute: bridges of familiarity.
These include links to the past, whereby

new media initially incorporate {and may
be limited by} both technological and social
forms from prior media, though these then
are elaborated, transformed, and replaced
over time. Bridges of familiarity also
include metaphors, whereby both media
messages and design elements provide ways
of understanding and contextualizing new
media characteristics through familiar
metaphors, such as computer “desktops”
or early TV programs replicating radio
shows (see Jensen, 1990, for a discussion of
how responses to media that are new at the
time, such as radio and TV, take the form
of one of four general metaphors).

Vishwanath and Goldhaber (2003)
developed an integrated TAM/DOI model
specifically to predict possible intention of
adoption by mobile phone nomadopters
{there were many more of those in 2002!).
The interesting approach here was using
perceived innovation attributes as medi-
ators between typical TAM and DOI
influences. The model almost perfectly fit
the data, showing that demographics
influenced communication factors, such as
media use, new media ownership, and
change agent contact (sales representatives
and friends), which in turn differentially
affected perceptions of relative disad-
vantages, perceived complexity, lack of
observability, and perceived incompati-
bility, which in turn fostered a negative
attitude toward using mobile phones,
leading to decreased behavioral intention.
Rice and Webster’s (2002} integrated
model also portrayed innovation attributes
as mediators between exogenous influences
and adoption, diffusion, and use of new
media.

Other distinctions among innovation
characteristics include incremental vs.
radicalldiscontinuouns, administrative vs.
technological, process vs. product, and
content vs. role/process (Robertson, 19715
Schein, 1994). For example, HDTV is a
radical innovation because it requires
discontinuous changes in technical standards,
program production, and TV sets, and
allows new content in the form of digital
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information used for tracking, retrieving,
and reprocessing of program content.
However, the actual viewing experience
and program content may change only
incrementally. Further, a new medium may
be perceived by a potential adopter as
fitting into an acceptable technology
cluster, conceptualized as either the extent
to which technologies similar to the
innovation have already been adopted by
the individual, or as interrelated components
of a technological innovation (LaRose &
Atkin, 1992; Lin, 2002).

As noted eatlier, with respect to DOI,
media (mass and digital) are unique in that
they may be channels for information and
influence about an innovation, as well as
innovations to be diffused and com-
municated about, and in some cases both
in the same stwdy {Rice, 1987}, For
example, Rice (1993b) found that peer
influence in organizational settings about
perceptions of social presence in vatious
media was a significant factor only about
the newest medium (desktop video con-
ferencing) and then only when com-
municated through that medium itself.

¢ Adopter Categories

Although adopter categories have tradition-
ally been divided into the five groups
described earlier (innovator, early adopter,
early majority, late majority, and laggard),
recent research has explored alternative
ways of grouping potential adopters. For
example, Lin (1998) created nonadopter,
likely adopter, and adopter groups, which
were statistically distinguished by many of
the usual new media predictors (such as
demographics, innovativeness, less TV
viewing, and other communication technol-
ogy adoption). Von Hippel (1986} intro-
duced the distinctive category of lead users,
who contribute to product concept and
design and foreshadow the needs of the
general marketplace, and thus are especially
relevant during the innovation development

process. Another newer distinction is
between innovators—ihose who make their
decision to adopt independently based on
their innovativeness and awareness of the
innovatios through media—and imitators—
those influenced by the nature and timing
of others’ adoption (O"Callaghan, 1998).
"This distinction is the basis for the Bass dif-
fusion model, described in the following
section.

Finally, a pragmatic extension to the
traditional adopter categories is the con-
cept of a chasm between catly and later
adopters, relevant for discontinuous (pri-
marily technological) innovations {Moore,
2002). Firms must cross the chasm from
an early market dominated by a few
visionary customers (innovators and early
adopters) who are interested in the
sophisticated technology features or the
status of early adoption, to a mainstream
market dominated largely by pragmatists
(early majority) and comservatives (late
majority), who look for value, mainte-
nance of ongoing practices, and ongoing
vendor support.

4 Forms of Adoption

The concept of adoption is more complex
than a simple binary use/no use. Adoption
may involve purchase, usage, acceptance,
resistance, discontinuance, avoidance, o1
reinventionfadaptation. At-risk audiences
may well adopt the knowledge and atti-
tudes promoted by a communication cam-
paign, but not alter their practices.
Otrganizational adoption of a new medium,
such as shared online calendars, may
require usage but not gain acceptance (Hiltz
& Johnson, 1989). An innovation, once
adopted, may later be discontinued, such as
when a newer technology achieves critical
mass (the pumber of users sufficient to
stimulate and justify adoption by other
members of the social system; Kraut, Rice,
Cool, & Fish, 1998; Markus, 1987). Fidler
(1997), for example, provided a detailed
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analysis of the eventual diffusion failure of
teletext, after several national trials and
services.

One particularly interesting form of
adoption is reinvention, or the adaptation
of an innovation after adoption (Hays,
1996; Johnson & Rice, 1987), which
includes the development of new features
and applications of the initial innovation.
The telephone and the mobile phone, for
example, are exceptionally rich contexts
for reinvention with a constantly changing
diversity of bundled services and features.
Such reinventions pose considerable chal-
lenge to the traditional adoption/diffusion
model of a dichotomous adoption of a
fixed innovation (LaRose & Atkin, 1992;
Wirth, von Pape, & Karnowski, 2008).

There are many mass media, sociological,
and organizational theories potentially
applicable to understanding reinvention
(Wirth et al., 2008). Uses-and-gratifications
theory emphasizes the active choice and
reinvention by users in selecting and
applying media (Blumler & Katz, 1974;
Rubin, this volume). Sociological approaches
such as domestication {(Silverstone &
Haddon, 1996) and social shaping of
technology (Lievrouw & Livingstone,
2002; MacKenzie & Wajcman, 1999)
show how adopters can project their own
interpretations and derive their own
meanings about both mass media (TV use
in the home) and new media (mobile
phone use by teenagers) to make them
more useful and meaningful. Frame
analysis has been used by Ling (2004) to
analyze mobile phone use. Because social
porms lag behind technological diffusion,
peaple apply current normative frames to
try to make sense of, and understand how
to use, this malleable and changing
medium. Studies of adoption of information/
communication technologies in organi-
zations apply the concept of adaptive/
technology structuration (e.g., Majchrzak,
Rice, Malhotra, King, & Ba, 2000; Poole
& DeSanctis, 1990). A related concept
as applied to reinvention in new media
is metacontrol, the negotiation of the

shaping of user control options—an
unintended consequence of converging
digital media resulting in detailed persona-
lization of a new medium {Kilker, 2003}.

¢ Diffusion of an
Innovation Through a
Social System Over Time

The traditional DOI theory largely focuses
on predicting adoption by individuals or
organizations, rather than diffusion per se.
Diffusion is the cumulative number of
adopters over time, and may be represented
through different visual curves and statisti-
cal models, taking into account factors such
as supplier marketing, environmental influ-
ences, market capacity, competition, and so
on (Wirsan & Muller, 2006). Kotler and
Roberto (1989, p. 120} described three
kinds of diffusion curves. The rapid pene-
tration model identifies the likely percent-
age of total adopters from the population
(say, 40%) over time, and the percentage of
remaining adopters likely to adopt in each
time period, leading to the ceiling adoption
fevel. The gradual penerration diffusion
model is the typical S-curve {central to the
DOI theory), with a normal distribution of
adopters in each time period, using the
standard adopter categories, with an initial
adoption rate, a rapid take-up portion, and
a leveling off to the maximum adoption
percentage. The comtagion-like, or Bass
{1969), diffusion model takes into account
the separate influences of media and of
priot adopters on nonadopters. Showing
that the Bass diffusion model nicely fits
data about U.S. radio, TV, cable, VCR, and
the home computer, Dimmick and Wang
(2005) proposed that such media are
adopted to the extent that adopters antici-
pate deriving various gratification utilities
before adopting the medium. Applying a dif-
fusion approach to agenda setting, Fan (1988)
compared time-series analysis of computer-
generated content analyses of media
coverage with time-series analysis of
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opinion poll results about various issues,
essentially showing the influence of media
content on the subsequent diffusion of pub-
lic agenda issues over time.

Due to the Internet and digital markets,
the diffusion curve has been extended both
temporally and conceptually, resulting in
what Anderson (2006) called the “long tail.”
Storage, search, retrieval, and distribution
costs of digital information are nearing zero.
Potential adopters can access a Web site
providing media products and content from
around the world. Collaborative filtering and
recommender software can introduce people
to otherwise unknown, but appropriate,
products. Thus, companies or individuals can
now maintain inventories of, and make
money from, otherwise obscure and niche
products. All of these factors extend the right
side of the diffusion curve along the full
length of the “long tail,” often leading to
even more total adopters than associated
with media “hits” and “bestsellers,” and
making media content {books, music, art}
available that otherwise would have been
removed from physical inventory.

4 Consequences of Innovation
Adoption and Diffusion

The implementation and diffusion literature
provides many frameworks for identifying
and evaluating the direct/indirect, short-
termflong-term, intended/unintended, and
positive/negative social consequences of
innovation adoption (O’Callaghan, 1998;
Rice, 2008b; Tenner, 1997). Perhaps those
that have received the most attention are
those that involve the negative and/or unin-
tended consequences of diffusion. Like the
unintended consequences of media cam-
paigns, such as boomerang effects where at-
risk audiences develop greater awareness of,
more positive attieudes toward, or engage
more in, the risky behavior (such as youth
drug use; Hornik et al,, 2003), innovation
diffusion may also backfire, spreading too
quickly for a social system to adapt, creating

disequilibrium and dysfunctional feedback
loops (especially in complex technological
and biological systems; Tenner, 1997).

In addition, as Rogers (2003) has
claimed, without proactive policies and
diffusion strategies, innovations in general
tend to #ncrease socioeconomic inequalities.
This point is supported by research on the
knowledge gap hypothesis, which highlights
how, for example, the diffusion of educa-
tional information through the media may
raise knowledge levels of children overall,
but will benefit those who are already higher
in socioeconomic status (SES), further
widening the knowledge gap (Tichenor,
Donohue, 8 Olien, 1970}).

‘The adoption and diffusion of media itself
has significant econormic consequences, both
as factors affecting the adoption (the
technology and service), and as owicomes,
such as increased distribution of information
about production and purchasing of goods
and services (Dimmick & Wang, 2005).
Economic aspects of media structures {such
as concentration of media outlets and
ownership by nonmedia corporations}
affect the diffusion of information about the
media itself and its content (such as
controversial topics, critiques of the media
Otganization or its OWNETS, OF NEW reporting
resources; Rice, 2008a).

& Critiques and Conclusion

DOI theory has been criticized on a number
of grounds. Rogers (2003), for example,
has noted several biases in the theory,
including the pro-innovation and the indi-
vidual blame biases. Other, more recent,
challenges focus on the need to broaden the
scope of diffusion research to consider all
the factors leading up to public access to the
innovation, and involving relevant commu-
nities in any diffusion efforts (Kreps &
Hider, 2004). Cooper (1998) emphasized
the need to consider multiple dimensions of
innovations, each of which may be associ-
ated with somewhat different influences
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and adoption processes. Rogers {2003} also
suggested the need for a much wider array
of methodologies than the traditional cross-
sectional survey employed, in which only a
single innovation is examined from the
adopters’ perspective, using recall data
from relatively late in the diffusion process.
Newer methodological approaches might
include panel studies for causal analysis,
point-of-adoption data collection, archival
records, quasi-experimental field studies,
technological forecasting, network analysis,
and qualitative evidence (Klopfenstein,
1989; Valente, 2005).

The diffusion of innovations theory is a
complex and comprehensive interdisciplinary
framework for understanding how new ideas
diffuse (or not) through a social system.
Central to the process is the role of mass
and digital media, in combination with
interpersonal communication and social
networks, in reducing the potential adopter’s
uncertainty. | hope this chapter has served as
a means to appreciate not only the richness of
the theory but also the unique role of media
as both the channel for communicating and
providing information about an innovation,
as well as {especially with digital media) an
innovation itseif.
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