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Preface

Today, television convergence is a particularly difficult process to address and iden-
tify clearly because technologies, content, and users evolve simultaneously, con-
suming content from all technologies and platforms at the same time. Hence, to the
inexperienced observer the future of television seems unclear because we use both
old and new media in our everyday lives. This book addresses exactly this issue and
attempts an interdisciplinary approach to examine the problem in hand. By reading
through the chapters it becomes apparent that the Internet as a broadcasting and
interaction medium provides far more capabilities than television, which despite its
smart functionality does not provide the user with the ability to process, reproduce,
and publish content that can trigger further interaction. As a medium, television
remains static with little or no functionality over content control. This clearly
indicates that the transformation of television is imminent and it is also a recurring
phenomenon. The book focuses both on the technological side of developments,
particularly on the advances that enable highly efficient broadcasting to be imple-
mented, while it also examines the social characteristics of the convergence process.
This interactive evolution cycle that can be explored only be taking into consider-
ation the dynamics imposed both from technological and social developments.

I would like to thank all the colleagues from the Interactive Arts Research
Laboratory at Ionian University for their support in the reviewing process. https://
inarts.eu/en/lab/staff/

Dr. Ioannis Deliyannis

Assistant Professor,

Department of Audio and Visual Arts,
Ionian University,

Corfu, Greece
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Chapter1

Introductory Chapter:
Convergence of Content and
Technology - The Role of

Interaction

Ioannis Deliyannis

1. Introduction

Convergence is a transient and multifaceted process that can be examined
from various perspectives and timescales [1, 2]. Studying convergence allows us to
appreciate changes that occur in our proximity and how our reality is influenced
by changes that occur globally [3]. Examining the phenomenon of convergence is a
process that usually requires observance of global changes in order to interpret local
changes.

The process of convergence is based on a transient mechanism that creates chain
reactions affecting a wide variety of domains [4]. If we examine television as a
closed system, we can see how those extend from technological to cultural, edu-
cational, and social. Take for example the case where advances in technology were
significant and able to trigger change: the adoption of HD, 4K, and 8K resolution by
the technological manufacturers. This change in resolution significantly affects the
transmission process as more information needs to be transferred, the hardware has
to be upgraded in order to process more information, and the software has also to be
altered in order to support the new resolutions and enable viewers to access the con-
tent. The content production perspective has to adapt as well in order to utilize the
higher-resolution imaging of the medium, a process that includes an upgrade across
the complete content production workflow. The availability of new ultra-sharp con-
tent affects consumers who upgrade their viewing and content storing equipment.
Other sections that have to adapt include the gaming industry, which needs to offer
gaming experiences that support the new resolution, a chain reaction that pushes
upward the processing requirements of video cards used in gaming consoles that
traditionally use the television as a gaming monitor. Also, Internet-based streaming
of content such as IPTV needs to be updated to support the new resolution, while
the networks have to be able to sustain the increased data rate [5]. Following this
discussion, one may now appreciate that changes that occur at other domains with
no apparent direct connection to the domain of television such as a phenomenally
simple change of broadcasted image resolution may affect the domain itself.

However, this evolutionary process is not new and is certainly not limited to
television, as in the past, the simultaneous introduction of new media technologies
enabled a lower-quality standard to evolve instead of the clearly superior one, for
marketing reasons [1]. After the introduction of the VHS and BETACAM systems
in the market, the lower-end VHS systems won the competition and infiltrated
the market as consumers chose to adopt VHS technology due to the wider content
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variety available [6]. As a result, only the television studios adopted BETACAM
systems in order to support their content mastering tasks.

Clearly, convergence cannot occur without interaction between the key players.
It is important therefore to define what interaction is and identify its role within the
convergence process. The commonly accepted definition of interaction is described
as “a mutual influence or action between two or more agents” Here, for the purpose
of our investigation, we consider a triplet that involves content, technology, and
consumers. They all have an active role in this process and this organization falls
within the definition of interaction. We start our investigation with the introduc-
tion of the new medium and then follow up its evolution in relation with the other
two parts: content and consumers. The same method can be applied to the new
medium that seems to be used as the main platform to broadcast and access multiple
types of content, including television-oriented: the Internet. Examining how users
and content adapt and evolve through the new medium reveals the transformation
processes that occur and drive the convergence process.

2. Television and Internet evolution

Television broadcasting networks were introduced at different times worldwide
with US, UK, France, Canada, Australia, Germany, Poland, the Soviet Union, and
Japan to support adoption until the 1940s [6]. Similarly, this was also the case with
the introduction of the Internet communication network until its worldwide adop-
tion as a platform for the support of communication that was concluded in 1993
with the introduction of NCSA Mosaic WWW browser, as it was ported to multiple
platforms and was able to display multimedia content.

However, there exist great differences between the two content access platforms.
We focus at their broadcasting architecture differences. Television supports one-to-
many content transmission while the Internet support a many-to-many communica-
tion architecture offering advanced capabilities as it is classified as a higher-order
architecture compared to that of television broadcasting. This is easily explained
as the Internet can emulate the transmission method employed within the televi-
sion architecture, while the opposite is not possible. As a result, television evolved
as a closed one-to-many broadcasting system where only few had control over the
content that was broadcasted, while the openness of standards and the connectiv-
ity capabilities offered by the Internet communication platform allows anyone to
broadcast their own content.

However, here the role of the user is highly important and can function as a
catalyst for the medium. It took many years after the introduction of the Internet
for users to catch up and share their own content at a massive scale [7]. Note here
that a basic condition in order to create what is called the “information society” is that
all the users should possess the capability to contribute content. This clearly was not
the case until the introduction of the World Wide Web (WWW), suitable content
encoding standards that support content broadcasting and delivery [8]. Various
factors may be identified for this negative development including the technical
complexities of the task, the nonuniform encoding and broadcasting standards, the
slow network speeds offered for uploads through the networks offered by service
providers to home users, etc. However, those problems are solved today and in
addition, the introduction of the social networks has sparked the public’s interest
into new uses of the communication networks which is more personalized mobile
and allow them to share their daily activities, thoughts, actions, and ideas with
particular groups of interest. Another sign of this disorganization is the fact that
up to this moment, the traditional communication models do not cover the case of
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social networks and their interaction complexities. As such, they are only extended
to interactive TV modes which still use the one-to-many broadcasting model, sup-
porting limited user interaction.

3. Conclusion: the future of television

Three key players, technology, content, and users affect the future of television.
On the technological side, Quality of Service algorithms allow for the delivery of
content at varying data rate and resolution, optimizing and automating the content
delivery process. Torrent-based streaming solutions allow networks to provide
fast live and on-demand content streaming without overloading the networks.

It is the evolution of the Internet has reached a point where it features advanced
interactivity capabilities and the tools that can support fully interactive information
exchange and reproduction. As such, it provides a solid developmental platform for
convergence.

From the developer’s perspective, the above technological features permit highly
interactive narrative scenarios to be implemented and distributed commercially. Yet
the most important characteristic here is that normal users become content devel-
opers, changing their user-experience as they ultimately gain control over the con-
tent that is broadcasted. Social media such as YouTube enable them to create their
own thematic channel. They are in a position to even create a media broadcasting
station with the use of YouTube Live that provides live broadcasting tools and con-
tent archival services. At the same time, cloud-based editors may be used to directly
edit and rebroadcast the revised content, while various tools are already designed to
automate the capturing and editing process. Support for new content types such as
interactive 360° videos are also embedded within social media platforms, enabling
users to record, edit, and create their own interactive multimedia experiences. In
conclusion, everyday users have today the ability to become content providers, a
development that is highly important for the convergence process. However, there is
one significant step that is required to complete the convergence process and shape
the future of television, as the unification of content providers with the users has
created a wide plethora of content sources and the real-life problem faced today is to
select which content to access. This requires the use of artificial intelligence in order
to provide a unique, entertaining [9], educating [10], gamified [11], useful [12],
fulfilling, and easy [13] interactive content-accessing experience to each user.
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Chapter2

Television Reception and

Technological Convergence in the
1950s: The Case of Mexico City

Laura Camila Ramirvez Bonilla

Abstract

The aim of this chapter is to characterize and analyze the television audience in
Mexico in the 1950s through the confluence of three audiovisual communications
technologies: cinema, radio, and television. This research understands the conver-
gence as a context and a social and cultural experience that changed roles, routines,
perceptions, and stereotypes of the contemporary societies. How did the TV audi-
ences of the Mexico City react to the technological convergence? How did cinema,
radio, and television become interrelated? What elements mediated in television
reception in the 1950s? To answer these questions, this research used the national
press and specialized magazines of the time, oral history, and photographic archives
as primary information sources. The chapter argues that the audience established
abond with TV from its past experience with cinema and radio. With the refer-
ence of the moving image, the immediately transmission and the domesticity, the
viewers recognize themselves and react to screen contents. In 1950s, the audiences
are active and interactive. This research concludes that technological convergence,
from a historical point of view, constitutes a context of transformations and a set
of assimilation, integration, and interaction practices. Likewise, it considers that
in the middle of the XX century, the world experiments a “early convergence” of
contents and technology, where the television is main characters.

Keywords: television, audiences, technological convergence, technological
transformation, Mexico City, reception, history of mass media

1. Introduction

Television reception is a subject that has been relatively unexplored from a
historical perspective. The same has happened with technological convergence. The
past allows us to understand the key drivers of the emergence, change, and current
character of television and its audiences, its association with other technologies,
and its relationship with historical contexts. In Latin America, this subject was
overlooked for various reasons: the difficulty to quantitatively measure the prefer-
ences and consumption habits of TV viewers before the 1970s; the reduced spaces
where spectators could publicly express their views on media products; the difficult
access to archives of TV companies—private and public—and their oldest audio-
visual material; and finally, the absorbing trajectory of television, as a media that
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captured the attention of scholars and neglected the other players in the broadcast-
ing process.

The aim of this article is to characterize and analyze the television audience in
Mexico in the 1950s through the confluence of three audiovisual communications
technologies: cinema, radio, and television. This research understands the meeting
of these media as a context where viewers, still “neophyte” and expectant, recog-
nize themselves and react to screen contents. In Mexico, the technological conver-
gence was key in the formation of the first generation of TV viewers. The audience
established a bond with TV according to its past experience with cinema and radio.
It is therefore not surprising to understand this convergence as a social and cultural
experience that changed roles, timeframes, tastes, perceptions, and social habits,
while reinforcing the interactivity of audiences, as well as their relationship with
the media and their response capabilities.

Television changed the way to “see” and “listen to” information and entertain-
ment. Three elements were key to shape the way in which the audience understood
the arrival of TV within the framework of technological convergence: 1) the city
was defined as the place of inception and development of television; 2) both the
TV set and television as an industry were directly linked to the idea of progress and
modernization in Mexico; and 3) the mass-consumption of technological innova-
tion became a must for commercial advertising, political propaganda and advocacy,
communication of education and culture, and even social prestige. These three
elements are necessarily interrelated.

This research used as primary information sources the national press and spe-
cialized magazines of the time, oral history, and photographic archives (Casasola
and Hermano Mayo). The historical narrative made it possible to identify behaviors
of both television and recurrent viewers in the decades that followed, in terms of
simultaneity, the establishment of routines and interaction, and regarding practices
that will rarely reoccur in later years: the community sense, amazement, and recur-
siveness. How did the Mexico City audience react to the technological transforma-
tions and confluences? How did cinema, radio, and television become interrelated
as the broadcasting means of the time? What elements mediated in television
reception? To answer these questions, this chapter is divided into four sections: the
first deals with the concept of television reception, from theoretical and historical
perspectives; the second characterizes the TV audience of Mexico in the 1950s; the
third focuses on technological convergence as a fact that left an indelible mark on
the experience of the TV spectators of the time; and the fourth sets out conclusions
on the ownership of a historical study to comprehend the future of television and
technological convergence.

2.0n TV reception

As reported by Orozco, reception is an interaction mediated by multiple sources,
characterized by material, cognitive, and emotional contexts [1]. Audiences provide
a unique meaning to the messages received according to their own cultural back-
grounds and contexts [2]. They are far more than passive players or mere receptacles
of everything displayed on screen [1]. Quite the opposite, as they react: nod, adapt,
resist, condemn, or replicate. The practice to portray the viewer as a passive user
has dominated both theory and historiography. As pointed out by Castells, the issue
with such propensity lies in that the viewer continued being perceived as the object
rather than as “the subject of communication” [3].

For Huertas, history has considered and studied audiences from three perspec-
tives: as a mass—a common vision between the eighteenth century and the first half
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of the twentieth century—focused on the urgency to a fast and immediate com-
munication to the crowds; as diverse groups, where the conformation of markets
and differentiated consumers is privileged, as in the case of television; and finally,
an individual-focused approach, which since the 1980s has made individualized or
customized production a priority—not necessarily translating into better quality of
contents—|[3].

The 1950s and early 1960s witnessed the emergence and evolution of the viewer
in Mexico. The spectator of the 1950s was an active agent, who by virtue of his/her
cultural, religious, political, and social background, provided a variety of mean-
ings to TV messages. This phenomenon comprises a whole communication process.
Reception should not be understood as a mechanism that takes place in isolation
from the media or the message. The agents of this system, even in the precarious-
ness of the new technology, met and shared ideas ranging from curiosity to expecta-
tions. It was a tough issue. With TV, the act of communicating to the mass public
became complex for three reasons: (1) the moving image, synchronized with sound,
could be transmitted live, immediately, from the place of events; (2) the new media
had a domestic character, as it no longer required attendance to a public hall to
receive the message; and (3) the sense of rituality produced by TV, either at home or
in a public space, was novel and favored congregations.

Nonetheless, the television viewer should not be idealized. “This is not to say
that the subject of communication is not influenced, or even deceived, by the
content and format of the message,” says Castells. The construction of meaning is
complex and depends on “triggering mechanisms” that combine various levels of
involvement in the reception of the message ([2], p. 179). All the links of the com-
municative process were connected when the screens were turned on. From then
onward, each viewer can be understood as an interlocutor with other messages,
audiences, and issuers. As a result, viewers are not uniform agents. The audiences
of the 1950s, diverse as they were, mirrored the euphoria, curiosity, and admiration
of novelty, but also skepticism, rejection, and disenchantment given some of the
outcomes and the activism of others in demanding changes. While some received
the contents from immobility, with no further questioning, others scrutinized them
and expressed sharp criticism [4].

3. The TV viewer of the 1950s

In the midst of an industrializing and modernizing boost, TV officially was
inaugurated in Mexico on September 1, 1950. This day, the IV Government Report
of President Miguel Alemdn Valdés (1946-1952) was read. The government
opted for a private and commercial model, similar to the US. The first television
concession was granted to the entrepreneur Rémulo O’Farril, to manage Channel
4 (XHTV). The two following years, another two channels were inaugurated:
XEW-TV Channel 2, owned by Emilio Azcarraga Vidaurreta, and XHGC Channel 5,
by Guillermo Gonzalez Camarena [5]. In 1955, Telesistema Mexicano S.A. acquired
control of the three television networks, thus establishing a monopolistic scheme,
in the hands of Azcarraga, who established the consortium Televisa S.A. in January
1973 [6]. Only until 1959 the first public project emerged, with an educational and
cultural project named Channel 11.

In the 1950s, the TV set was a sumptuous appliance. “When TV sets become
affordable for me, I may buy one,” said Gabino Granados, a photographer of
Alameda Central, when interviewed by the magazine TV-56, almost 6 years after
the media was inaugurated [7]. Data on the presence and expansion of televisions
in Mexico City are scarce and sometimes contradictory. A few days before its
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opening, O’Farrill, owner of the first channel, predicted that by mid-September
1950 there would be 2000 TV sets across the country, and 10,000 would be spread
in households by the end of that year [8]. In 1954, the UNESCO report on informa-
tion technologies, carried out for 52 state entities, estimated that some 50,000 TV
sets were available in Mexico, that is, one for every 578 inhabitants. The statistics
estimated a potential of 9 million viewers in the country, equivalent to 34% of its
population. When figures were contrasted, it was found that the United States was
the leading television power worldwide, with one TV set for every 7.5 inhabitants
and 65% of the population considered as TV viewers [9].

By 1958, Mexico had 11 television stations in operation, distributed across
several states of the country. An astonishing growth followed in 1959, the country
had 16 stations [10]. The UNESCO report for 1963, which detailed the evolution of
the TV phenomenon between 1950 and 1960, revealed that in 1958 there were about
184,000 TV sets in the country, equivalent to 6 sets by every 1000 inhabitants. In
just 2 years, in 1960, the number had grown to 650,000, equivalent to 19 sets per
thousand inhabitants, three times the number recorded in 1958. By then, Cuba was
the country best positioned in Latin America, above Brazil and Argentina [11].

3.1 Public, semi-public, and private profile of the viewer

What were the most recurring daily practices of TV viewers in the 1950s? How
was TV watched? Who congregated in front of screens? Watching television in the
1950s in Mexico was a public-private entertainment and socialization activity. TV
was not a top-level source of information. The behavior of spectators, although
diverse, was dominated by curiosity, the aspiration to own a TV set, and expecta-
tions regarding further advances to come. The following sections address viewers
of the 1950s in public, private, and semi-public settings that allow to delineate their
profile.

3.1.1 The public space

Commercial displays were one of the first contacts of Mexicans with the TV set,
as a technological appliance, and with television, as an audiovisual communication
system. Store displays were used as an information and advertising strategy. The
public knew of the new technology and started to contemplate the idea of acquir-
ing it. Department stores and manufacturers of TV sets organized exhibitions
even before the system was introduced. Unintentionally, these exhibits were one of
the first “public television watching practices.” In Mexico, the photographs by the
Mayo brothers, in the Archivo General de la Nacion (Mexico’s General Document
Archives), recorded a group of people gathered in a projection hall in front of a
Magestic TV set displayed in a small shelf [12]. Afterward, the TV set passed from
exhibition halls to display cases. On August 13, 1950, El Palacio de Hierro, a famous
department store, invited its customers to a “practical demonstration” in the base-
ment of its annex building. “The day has come!” it announced in an advertisement
published in the Novedades newspaper. The message was clear as to the target public
and the type of experience it intended to advertise: “Your home can now be the
stage of any show... as you and your family can enjoy the result of years and years of
research” [13] (Figure1).

Advertising campaigns were adapted to streets, becoming familiar for urban
passers-by. “Watching TV” through a showcase from the street was also a way to
become a viewer. “I had watched TV in the stores that sold them. There was always
an exhibit for people to appreciate TV sets. I remember the General de Gas store,
located at Insurgentes, where a TV set was always on display. That was my first
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contact,” says a lady interviewed in Mexico, who owned a TV set since 1951 [14].
Only a few days before the television system was launched, the EI Nacional newspa-
per raffled an Admiral TV set among its subscribers. The appliance was displayed in
the windows of its corporate offices at the Alameda Central, in Mexico City down-
town. Passers-by, both adults and children, gathered in the street to admire the new
technology [15] (Figure 2).

The urban space was filled by curiosity, the experience of watching the small
screen working, and the desire to purchase the appliance. The spectator was discov-
ering himself at the very basics: “watching TV,” an elementary modality mediated
by the technological expectation or by the mere chance of coming across “the won-
der” of the time. The practice was arising as a public experience, as it was taking
place in a collective, open, freely available space, as pointed out by McQuail ([16],

Figure 1.
Publicity of El Palacio del Hierro. Novedades, Mexico, August 13, 1950.

Figure 2.
El Nacional showcase in Mexico City. In: El Nacional, September 13, 1950, Mexico.
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p. 26), but at the same time was tied to the control by a private stakeholder—a third
party— who owned the appliance and decided when to turn it on and expose it to
the public. In these dynamics, the casual passer-by suddenly discovered him/herself
as active audience. To date, this practice still prevails in the streets and shopping
centers. Between June 29 and July 1, 1962, when President John F. Kennedy and his
wife paid an official visit to Mexico City, the local inhabitants made long queues on
sidewalks to watch the motorcade. In addition, they were in showcases for a close-
up view of the details as broadcasted on TV. This was recorded by Agustin Casasola
in photographs from the interior of an appliance store, showing curious passers-by
trying to watch the TV set placed in the middle of the showcase [17].

Display cabinets were not the only public spaces where TV sets were exhibited.
Canteens, cafes, schools, hospitals, and even some parishes became recurring
scenarios, attended by a faithful massive audience, offering far more amusement
and comfort than streets. “We met on Saturdays. We gathered in a famous local cafe
called Kikos, on Michoacdn street, at Colonia Condesa. [...] We gathered to watch
freestyle wrestling!,” said one interviewee in Mexico City, who in his teens attended
weekend meetings regularly [18]. Again, Mayo brothers and the Casasola archives
allow tracking back in time these public TV-watching practices. Their photographs
depict the daily life of canteens in the city, including the typical small screen turned
on in the background [19]. Amidst a male audience, the TV set becomes an essential
item that supplements the bar services. The TV set is incorporated into socialization
practices, even becoming the spotlight when sports and political events took place.
For many TV spectators, this was the only contact at hand with the communication
media, and for others, the possibility of breaking with domestic everyday life.

In parallel with the routines of viewers on streets, bars, and restaurants, TV sets
were also installed in some hospitals, nursing homes, orphanages, schools, parishes,
hotels, offices, and trade unions. Except for the last three cases, TV sets usually
came from donations. The appliance was intended to encourage the socialization of
hospital patients, as an aid for pedagogical activities of infants, and for the “con-
trolled” recreation of parishioners. The second group of establishments involved
commercial interests or the promotion of spaces for rest and leisure of workers and
users of certain public places. Occasionally, this practice was a news topic. In May
1956, TV-56 reported that Casa Philips had given a TV set to the cancer ward at the
general hospital, in Mexico City: “A group of more than 100 patients were ecstatic
watching TV—some of them had never had this experience before” [20].

3.1.2 The private space and the viewer

From its pilot phase in the laboratory, “watching TV” was intended as a house-
hold activity, to be enjoyed in the company of family members. The TV set was
advertised as a domestic appliance. “A New Era in the history of Mexican houses
begins today ...,” said RCA Victor on September 1, 1950, in the Excelsior newspaper
[21]. It was not only a matter of advertising, but also of conception. With time, as
Silverston points out, television succeeded in being integrated within the “private
household culture” [22]. It was a steady and complex process.

The most usual scenario consisted in adapting the living room or a small
lounge to place the new appliance. The chairs or the main armchair in the room
were arranged around the TV set, so as to facilitate the vision of all viewers ([23],
p- 326). “The place was set to ensure satisfactory “TV-watching “sessions; beyond
the TV shows displayed, spectators made efforts to accommodate their lifestyle and
family gathering spaces” [4]. Spigel compares this “television room” at home with
the bourgeois “living room” of Victorian times. The intention in the nineteenth
century was to build “true theater halls” for family entertainment [24]. The theater
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was coming to the household, which then became a theater itself. The sense of this
practice is materialized with the arrival of television, says Silverstone. “The living
room acquired a new function, or better yet, acquired diverse functions” [4]. In
the consumer society of the mid-twentieth century, domestic spaces became [25]
multifunctional.

The photographic records of the Mayo brothers and the Casasola archives, as
well as printed advertising and cartoons, confirmed the domestic nature of televi-
sion across virtually all socioeconomic sectors of society [4]. However, testimonies,
interviews, and figures confirm that such reality has multiple edges. In Mexico, the
idyllic image of a nuclear family sitting in front of a TV set did not materialize in
1950 (Figure 3). This image started making sense in the 1960s, with the massive
sales of TV sets boosted by lower prices, high manufacturing volumes, greater
competition, credit facilities, the consolidation of the television industry, and the
strengthening of the middle classes. In the 1950s, the image disseminated by adver-
tising agencies was more a vision derived from the Americanization of popular
culture than a palpable common fact. The 1950 population census revealed that
60% of houses in Mexico City had a single room, and 25% had two rooms. Seventy
percent of houses were of artisanal construction, made of adobe, wood, stakes,

LA TELEVISION

Para su Familio: as una necesidod, poro usted solaz ¥

satisloccidn da llevar lo fencidod o su Hoaar

rﬂf e ?M’ e

y préximoments, los majores progromos en Talavisidn

Figure 3.
Publicity Zenith. In: Novedades, September 7, 1951, Mexico, p. 13.
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sticks or stones, and 18% were built of brick and masonry. By the end of the 1940s,
only 23% of the population had access to basic potable water services, while 79% of
the house occupants were tenants. By the mid-twentieth century, “nearly half of the
population lived in tenement houses” [26].

With television, the world, “the outside,” different, broad, and ever-changing,
entered the house, “the inside,” the private and known [27]. It was now possible to
explore the outside from the comfort of the living room, with no need to cross the
street. The house was the essence of the new communication media. Both industry
and viewers sought to make this fact true, although the physical and symbolic
spaces of households—and families—would never be the same.

3.1.3 The semi-public space

In the 1950s, watching television was an activity associated to the encounter with
others. This collective nature of the activity materialized in at least two scenarios:
social gatherings with neighbors, friends, and family, and home businesses that
offered TV-watching. Either case involved private spaces, offering no free access
without the TV set owner’s authorization upon setting a few basic agreements. In
any of these circumstances, the private house setting—previously a site of family
privacy—suddenly acquired a semi-public character [4].

“Idon’t have a TV set, as they are very expensive and the credit schemes offered
by some shops are unaffordable for a family like ours. So, I watch some TV pro-
grams at my sister’s, who has TV, replied Guadalupe de Lozano, an inhabitant of
Colonia Portales in a survey conducted by TV-56 [28]. This testimony refers to a
sporadic “T'V-watching” modality. Those who attended these sessions did so under
certain restrictions and mediated by third parties. The reception was variable. In
theory, this viewer should be more selective and likely more demanding with the
TV programs offered. The Mayo brothers archives include numerous photographic
series of gatherings with family and friends around the TV set [29]. Children were
the ones most benefited from these practices, as they had more flexible schedules
and outdoor activities, surrounded by neighbors willing to share their TV set, as
evidenced by several of our interviewees [14, 18].

Certainly, routines and tastes of children were changing. The Catholic maga-
zine Se7ial indicated in 1958 [30]: “there is no way to tear children off the screen.”
This reality had produced a distortion in the infants. Television images were in
the minds of the little ones during their hours of study, sport, play, or learning.
The new invention ended up keeping minors away from the company of their
parents and their educational, religious, and domestic responsibilities. Spaces
such as lunch or dinner had also been altered: “[...] The food is served on a special
television table so that there is maximum visibility and in semi-darkness,” said
Guy Robin’s article reproduced in Se7ial. From this point of view, the child could
not distinguish between reality and screen fiction. The infants acted by imitation.
The bad contents of the environment were a danger for the whole society and its
future citizens. Additionally, certain programs could cause psychological dam-
age and emotional instability, affect visual health, and lead to a tendency to not
exercise [31].

On the other hand, places such as tenements—a multi-family group of
houses that became popular in Mexico City—reinforced the collective nature of
TV-watching. Specialized magazines such as Tele-Guia received letters from read-
ers that were signed by up to 20 neighbors expressing an opinion on the schedule
broadcasted [32, 33]. It is quite possible that many of these TV sets were commu-
nally owned. From these practices, two elements are confirmed: first, that TV sets
favored the gathering of large groups of persons, fostering a collective get-together
and entertainment event; and, second, that viewers responded actively to television
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contents, expressing their own opinions and forwarding them—even collectively—
to the press in order to be heard.

These spontaneous practices gave rise to a novel domestic business modality:
selling television sessions. In an interview published in 1993, Manolo Fibregas,
director and producer, commented that during the transmission of their “teleteat-
ros” he received thank-you letters from persons who had earned extra income from
public displays of his programs on their domestic TV set [34]. One of our interview-
ees recalls that charging “some 50 cents,” a neighbor allowed her and other children
to watch the afternoon children’s TV programs. At times, each attendee carried
his/her own chair. Furthermore, she points out that the charge could be higher for
watching football and box broadcasts [35].

The Entertainment Office of the General Direction of Interior Affairs of the
Federal District acknowledged the existence of “TV rooms” and established that the
owners of this “kind of entertainment for profit” should meet the same requirements
of movie theaters. In other words, these should have the approval of the General
Direction of Public Works, the Police Office, the Fire Department, the Secretariat
of National Economy, the Department of Electric Power Control, the Secretariat
of Health and Welfare, and the Department of Sanitary Engineering, in addition to
a certificate of no debit of fines [36]. This type of standard leads us to deduce that
there were public TV projection rooms that were more sophisticated than domestic
living rooms, equipped with more infrastructure to provide the service. For its part,
the informality of neighbors responded more to the spontaneity and inventiveness
than to the logic of a stable business that would allow them to meet all the require-
ments established by the Direction of Interior Affairs. On the other hand, the busi-
ness modalities that emerged to meet the “T'V-watching” demand were broadened
further to include TV-set rental. This activity is traceable through classified ads.

The Compariia Panamericana, in addition to renting typewriters, compressors, and
cars, offered TV sets for rental for a limited time with home-delivery service [37].
Publicity advertised the activity as the seasons’ great novelty [37].

The street, coffee, or hospital viewer, the tenement spectator who attended
improvised public rooms, watched TV at home or at occasional family gatherings,
all lived an authentic TV-watching experience, mediated by the need to share a
space, the willingness to make common a personal good, and the fascination with
the new technology. A TV viewer in Mexico City was being recognized as a commu-
nity member. Given the inherent material, socioeconomic, and cultural conditions
associated to the context, this collective nature of watching television involved a
thin boundary between the public and private. Some previously intimate spaces
opened their doors. Sometimes, this was the result of genuine solidarity, whereas in
others there was an economic interest involved. Novelty was the core that motivated
the development of complex social relationships, negotiations, and interaction
rules and practices, with both the other spectators and with the channel and
messages broadcasted. The high cost of the first TV sets led to recursive practices
and community practices to facilitate access to the appliance. Of course, all these
experiences clashed with the domesticity image that TV-set manufacturers and their
advertising campaigns sought to communicate to consumers. Public and semi-
public “TV-watching” practices coexisted with that private, homely, and intimate
ideal of being in front of the small screen [4].

4. Technological convergence in television reception

The 1950s are unprecedented for the media landscape of Mexico. For the first
time, three audiovisual media converge within the same time and space: the trajec-
tory and dynamism of the film industry, the expansion and consolidation of the
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radio, and the expectation and innovation of television. We refer to two media
already well established and one in full materialization. The period represents the
capacity to multiply audiences, and with them the meanings of program contents
and their penetration at a large scale. Television inaugurated a context of techno-
logical convergence. Its incursion into the communications platform represented

a novel alternative of information and entertainment, which combined operating
mechanisms and offer of services already popularized by other media. Castells
points out that network of devices led to the materialization of a mass society and
culture ([38], p. 363). The new media, its messages and viewers had to respond to
this context of convergence and sociocultural changes. It is worth remembering
that in the early 1950s, Mexico had 25,791,097 inhabitants [39]; 10 years later, the
General Population Census recorded a total of 34,923,129 persons, almost 18 million
of whom lived in cities, equivalent to a little more than 50% of the country’s popula-
tion [40]. Urbanization was asymmetrical. Forty percent of the urban population
was concentrated in the capital of the country ([41], p. 700). At the same time, the
buoyant middle class experienced a significant rise in Mexico.

The 1950s are a sort of turning point between the predominantly rural Mexico
and the Mexico dominated by urban majorities. The period witnesses the coexis-
tence of modernization as an imperative and distrust of the new as a sign of uncer-
tainty. Technological convergence experienced both the suspicion and skepticism
of some and the euphoria of others. Not all social stakeholders were prepared. The
“great public” reacted from their previous experience and understood the peculiari-
ties of television in function of what their impressions already acquired with other
communication media. Its referent was the moving image provided by cinema and
the immediacy of information and domesticity brought by the radio.

4.1 The known

The cinema arrived in Mexico in a moment of “faith in progress” and urban
renewal, in 1896 [42]. The expansion of the show led to the construction of special
theaters and projector tours to various parts of the country. Quickly, Mexico went
from being a recipient country to a country where film productions were made.
The first experiments of Mexican entrepreneurs and directors, with “The Mexican
Charros,” a short film of 1903, evolved into the legendary “Santa” in 1931, credited
for being the first sound production in the country. The growth of the media
consolidated a profitable industry. Between 1930 and the 1950s, the national cinema
experienced a “golden age” [43, 44]. As an alternative to the films arriving from
Hollywood, this period was characterized by a nationalist cinema that repeatedly
alluded to revolution times [4]. By the mid-1940s, around 50% of the films exhib-
ited in Mexican theaters were domestic productions. In spite of this, and “except for
the work of Buifiuel,” the success of the nationalist scheme and its thriving industry
went into decline by the mid-1950s ([45], pp. 521-523).

On the other hand, the first public radio broadcasts in Mexico took place in 1921
[46]. Radio stations were founded in 1923, mandated by the federal government,
licensed to CYL, owned by Ratll Azcarraga, and to CYB, owned by the cigarette
company E! Buen Tono. Until then, the country’s broadcasting system had been
managed by the state, so that licensing to private enterprises gave way to a mixed
model regulated by the Law of Electrical Communications in 1926 [30]. The idea of
turning the radio on “mass entertaining and business enterprise” boosted its popu-
larization, and the radio set entered households to stay [46]. With the expansion
and modernization of radio stations, Azcarraga founded XEW in 1930. By 1934,
Mexico had 57 radio chains, which further increased to 100 by 1940 ([47], p. 639).
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The FM frequency arrived at the end of that decade, but the regulations were not
amended until 1961, with the Federal Radio and Television.

4.2 The novelty

The birth of television in Mexico is linked to the fascination with technologi-
cal innovation. Such interest was linked to the findings of Guillermo Gonzalez
Camarena, who in 1946 founded the first experimental television laboratory in the
country. Consequently, on September 7 of this year, a small television station under
the name XEIGC was installed in 74 Havre street, in Mexico City. This experimental
channel broadcasted its own programs every Saturday. Gonzalez had been conduct-
ing research since 1935, allowing him to develop a chromatic image system that was
tested and presented to the public, from his home, in 1939 [48]. The invention was
patented as a tri-chromatic system, based on the use of primary colors for image
capture and reproduction [48].

The Radiolandia magazine captured the expectation produced by the test
emission of Gonzalez in 1949: “We were able to admire the work by Camarena until
recently, when he installed a small TV set in some cinemas in the capital; this was
areal surprise for many, who started going to the cinema not to watch the movie,
but to be able to observe something they believed was impossible: television in
Mexico” [49]. With Gonzdlez Camarena, a first collective seduction by technologi-
cal advancement emerged. “Mexico is probably the first country having TV with
natural colors that, as Gonzalez stresses, is the true television [49].” His inventive-
ness was a source of pride for Mexicans. The “nationalist consensus” referred to by
Loaeza was evidenced in the frequent exaltation to the Mexican as being unique
and authentic: quite an example to follow ([50], p. 133). Technological leadership
became a patriotic reference, which celebrated with honors that Mexico was the
first Latin American country where television was launched.

4.3 Confluences

In technological convergence, television and TV spectators fulfilled two func-
tions in the 1950s: first, being the novelty, an object of wonder and curiosity. “And
how are we going to be able to watch people in a box?” recalled one of our interview-
ees as an example of her stupor as a child when experiencing the new technology
[51]. And second, being the synthesis. Television was presented as a “hybrid” between
movies and radio. The best of both worlds was now contained in one single option.
Television resembled sound films, offering the appealing benefit of not requiring a
public setting for projection. And as the heiress to the radio, it based its operation on
a domestic receiver set able to deliver distance and real-time broadcasting.

What was television like? A few months before the inauguration of the televi-
sion system in Mexico, specialized magazines, such as Club 16 mm and Radiolandia,
conducted pedagogy work on the media and its technique. These magazines pub-
lished graphic displays showing the mechanisms of cathode ray tubes and made
readers become acquainted with the creation of antennas. Referring to the Decree
issued on February 11, 1950, Club 16 mm specified the technical and administra-
tive standards regarding the installation of television stations. Only one cinema
magazine and one radio magazine could provide updated illustrations on the new
media. How to make television? At the operational level, interaction was organic.
The earliest technicians, cameramen, illuminators, and scenographers—not to
mention artists, scriptwriters, announcers, directors, and producers—came from
the radio and cinema. Their mission was to readapt the technical expertise acquired
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in other media. Scenographies and studios started being shared. At the end of 1950,
Channel 2 employees received the first training course on television in Mexico, led
by the engineer Roberto Kenny and endorsed by the Columbia College of Chicago
[52]. “The industry was breathing activity, dynamism and youth,” stated Miko Viya,
one of the TV pioneer directors [48].

In the 1950s, “making television” and “watching TV” involved a variety of
adaptations. While the new medium structured and defined itself, it also modeled
the viewers. The processes were two-way. The audiences did not take long to get
an impression of “the newcomer” and identify themselves as users. Technological
convergence assumed a leading role in this process. The experience gained with
other audiovisual devices was key to function, as well as to establish differences and
similarities.

5. Conclusions

Technological convergence is neither a recent experience nor a subject restrained
to the digital world. In broad terms and without forcing anachronisms, it is reason-
able to assert that television represented, in the communications field, the first
example of interconnection of services, innovation, and technical process in a
single device. In the mid-twentieth century, the world is in an “early convergence”
of content and technology.

In this analytical framework, the viewers of the 1950s were key stakeholders of
their time. Technological transformation, which for the first time brought together
cinema, radio, and television in the same space, was the first reality that viewers
had to face. In countries like Mexico, the viewers’ practices responded to their
impossibility to buying TV sets on a massive scale, to the sense of collectiveness, to
social mobility aspirations, to cultural references, and to a context involving grow-
ing urbanization, literacy, mass culture, and modernization.

From the moment when TV screens were turned on, the television audience
became a plural and changing agent. The material, social, and cultural conditions
of the time determined what, how, when, and where to watch TV. This research
confirmed that, despite of its recent arrival, audiences in Mexico were active for the
most part, and although a certain conservative tone prevailed, they were in constant
dialog with the contents projected. Previous experience with cinema and radio, as
well as the trajectory of the press, served as a training ground to this end.

Technological convergence, from a historical point of view, constitutes a con-
text, a succession of transformations, and a set of assimilation, integration, and
interaction practices. In the mid-twentieth century, television succeeded in linking
the known with the novelty, offering speed, connectivity, domesticity, and mas-
sification of messages. In an unprecedented way, the TV set took remote motion
images and sound to households. It connected the “indoors” with the “outdoors.”
The effects were multifold. According to McLuhan, the rise and confluence of
media were key for remodeling and restructuring the patterns of social interdepen-
dence and private life in this era ([53], p. 8). That is why the future of technological
convergence and television lies also in the historical reflection, the recognition of
the past, and the signs of change that these represent.
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Chapter 3

High-Efficient Video Transmission
for HDTV Broadcasting

Yasser Ali Ismail

Abstract

Before broadcasting a video signal, redundant data should be removed from
the transmitted video signal. This redundancy operation can be performed using
many video coding standards such as H.264/Advanced Video Coding (AVC) and
H.265/High-Efficient Video Coding (HEVC) standards. Although both stan-
dards produce a great video resolution, too much data are considered to be still
redundant. The most exhaustive process in video encoding process is the Motion
Estimation (ME) process. The more the resolution of the transmitted video
signal, the more the video data to be fetched from the main memory. This will
increase the required memory access time for performing the Motion Estimation
process. In This chapter, a smart ME coprocessor architecture, which greatly
reduces the memory access time, is presented. Data reuse algorithm is used to
minimize the memory access time. The discussed coprocessor effectively reuses
the data of the search area to minimize the overall memory access time (I/0O
memory bandwidth) while fully using all resources and hardware. This would
speed up the video broadcasting process. For a search range of 32 x 32 and block
size of 16 x 16, the architecture can perform Motion Estimation for 30 fps of
HDTYV video and easily outperforms many fast full-search architectures.

Keywords: HDTV broadcasting, motion estimation, H.264/AVC, H.265/HEVC,
video coding, video transmission

1. Introduction

Broadcasting is the distribution of audio or video content to a dispersed audience
via any electronic mass communication medium but typically is the one using the
electromagnetic spectrum (radio waves). Recently, broadcasting operations are not
used only by television signal, but also it includes many smart devices such as cell
phones, video phones, and video conferencing. Two main problems were high-
lighted because of the high demand of video applications that need broadcasting
[1-3]. The first problem is the huge bandwidth needed for transmitting such huge
video data. The second problem is the delay in the video transmission process due
to the huge computations required for video coding and transmission process [4, 5].
Many video coding standards tried to solve such problems. H.264/Advanced Video
Coding (AVC) and H.265/High-Efficient Video Coding (HEVC) are the most recent
video coding standards that tried to tackle the aforementioned problems [6, 7].
Although the two video coding standards provide a great video resolution and a low
bit rate (BR), the computational complexity required for the video encoding process
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is very high [1, 3, 8]. Consequently, the video transmission speed will slow down.
As a result, using H.264/AVC and/or H.265/HEVC standards may not be suitable for
real-time video broadcasting applications.

H.264/AVC [9] is a video coding standard that was developed by ITU and ISO [10].
The main advantage of H.264/AVC standard is to minimize the bit rate of the trans-
mitted video signal. It achieves up to 50% savings in the transmitted video bit rate if
compared to other previous standards (please see Figure1). Asa result, H.264/AVC
standard is used in many video applications such as HD-DVD, multimedia stream-
ing, remote video surveillance, medical image processing field, video conferencing,
HDTYV broadcasting, video on demand, and multimedia messaging [5, 6, 11]. Multiple
reference frames, half-pel and quarter-pel accurate Motion Estimation, using small
block size, exact-match transform, adaptive in-loop deblocking filter, and enhanced
entropy coding methods, and variable block size techniques are used to achieve low
bit rate and high resolution of the transmitted video signal [12].

Due to the high demand of high-resolution video applications and the traffic
constrains of the network infrastructure, the offered transmission bit rate of H.264/
AVC standard is not suitable to fulfill such application needs. ITU-T VCEG and ISO/
IEC MPEG [13] developed a new video coding standard called H.265/High-Efficient
Video Coding (HEVC) standard. H.265/HEVC standard was developed for three
main goals. The first goal is to be able to encode high-resolution video sequences
such as 4 K and ultrahigh definition (UHD). The second goal is to lower the video
transmission bit rate by approximately 50% compared to the H.264/AVC standard.
The last goal is to speed up the video coding and transmission process by utilizing
parallel processing operations. It is worth mentioning that H.265/HEVC encoder
is four times more complex than older standards [1, 14]. However, from the previ-
ous aforementioned discussions, it is clear that both H.264/AVC and H.265/HEVC
standards require processing too much data in order to obtain higher compression
and accordingly low bit rate. This is why the implementation of both standards is
not that easy because of the high demand of huge memory size that is being able to
process such huge data. This is the main bottleneck in such video coding standards,
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Figure 1.
Video coding standards.
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since fetching such huge data from memory will increase the memory access time
and slow down the encoding process. As a result, those video coding standards may
not be suitable for real-time video applications such as HDTV broadcasting.

The huge data and memory access time that are needed for HDTV broadcasting,
if using either H.264/AVC or H.265/HEVC standards, are the recent problems under
study for many researchers nowadays. Some techniques tried to reduce the search
area size in the Motion Estimation process in order to reduce the memory access time.
Adaptive search window size (ASWS) technique [15, 16] adaptively decides the size
of the search area according to the motion activity of the Current Block. The authors
in [15] used three window sizes 3 x 3, 7 x 7, and 15 x 15. The main drawback of such
algorithm is the lake of video visual quality since the selected window sizes are not
enough to cover fast motion activities of certain Current Blocks. In [2], this problem
is avoided by adaptively adjusting the search window size according to some model
equations that used some parameters. Those parameters changed according the
motion activity of a Current Block and considering the motion activity of surround-
ing blocks. The accuracy to decide the search window size in [2] is very high, and,
accordingly, the memory access time is less than the case of using the conventional
full-search Motion Estimation (FSME) process. Although the previous techniques
greatly reduce the memory access time, their very-large-scale integration (VLSI)
implementation is not easy [17]. They are not suitable for hardware implementation
as they lose the regularity of data flow, but they can greatly reduce the computational
complexity. Some straightforward VLSI architectures are used to implement the
FSME of the video encoder (either for H.264/AVC or H.265/HEVC standards). Such
implementation has many advantages such as they are greatly reducing the memory
access time. Additionally, the data flow of their architecture is uniform. This gives
such architectures simplicity in their design. The architecture given in [4] is a good
example for such architectures. The authors in [4] used a smart algorithm with a
simple local memory to reuse data (data reuse level A and level B) of the search area.
It means that data could be fetched only once from the main memory. This greatly
decreases the memory access time required for the Motion Estimation process. The
design proposed in [4] is a flexible one, at which it can be used either for H.264/AVC
or H.265/HEVC standards with slightly modifications in the hardware.

The chapter is organized as follows. Section 2 illustrates the problem formula-
tion in details. Section 3 describes the memory I/O bandwidth reduction tech-
niques. Motion Estimation co-processor with data reuse is described in details in
Section 4.

2. Problem formulation

The most exhaustive part in video encoding process is the Motion Estimation
process [18]. As seen in Figure 2, Motion Estimation process consumes up to 53 and
70% of the entire encoding process in case of using one and four reference frames,
respectively. This is due to the huge data and computations that are required to per-
form such operation. As a result, we emphasize on reducing both the computations
and the data fetched from the main memory in order to speed up the video encod-
ing process in order to be available for real-time HDTV broadcasting application. In
Motion Estimation process, the current frame y should be divided into blocks called
Current Blocks (please see Figure 3). The size of each block is M x M pixels. The
main idea of the Motion Estimation process is to reduce the temporal redundancy
in the transmitted video sequences. This can be done by searching for a best match
candidate block of each Current Block within a search area in the reference frame
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Figure 2.

Motion estimation computational complexity using one and four reference frames, respectively, and using
H.264.AVC standard.

y — 1as seen in Figure 3. Referring to Figure 3, the best match candidate block
can be calculated by exhaustively searching all candidate blocks allocated in every
pixel in the search area. The search area is allocated at frame y — 1. The search area
size is 2Xmax x 2Xmax, Where 2X,., is the range of the selected search area. The sum
of absolute difference (SAD) metric is used to search for the best match candidate
block. The pixel in the search area corresponding to the minimum SAD value (i.e.,
point (k,1) in Figure 3) represents the best match candidate block. Two outputs of
the Motion Estimation process are seen in Figure 3. The first output is the residue
between the Current Block and the best match candidate block. The second output
is the displacement between the center of the search area and the best match candi-
date block, represented by the motion vector (MV). The MV can be represented as

MV (x,y) = arg min{SAD(x,y;k,1)} (1)

where —X.x < k,1 < Xpnax, X, and y are the center coordinates of the search area
and k and 1 are the coordinates of the best match candidate block.
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Figure 3.
The current and the reference frames in ME process.
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Frame size (pixels) Frame rate (frames/sec)

HDTYV broadcast 1920 x 1080 30

SDTYV broadcast (D1) 720 x 486 30

Digital cinema (DC) 4096 x 2160 24 fps
Standard definition (SD) 720 x 486 30 fps

Video conferencing (SIF) 352 x 240 30

Internet streaming video 176 x 144 30

(QSIF to SIF) 352 x 240

Desktop video phone (QSIF) 176 x 144 15-30

Table 1.
Video encoding formats [4].

It is worth mentioning that video applications consume much data compared to
some other multimedia sources such as image, speech, and text. The number of bits
required to transmit video sequences depends on the video frame resolution. The
lager the frame resolution is, the larger the number of bits required to be transmit-
ted. Consequently, the transmission bit rate will also increase. Different video frame
formats are shown in Table 1. Given that the number of bits/pixels required for specific
video resolution is B, the number of pixel per line of one video frame is P, the number
of lines per video frame is L, and the transmitted frame per second for such video
resolution is F, the video transmission bit rate (BR) can be calculated as in Eq. (2):

BR = BxPxLxF (@))]

It is noticed from Table 1 that frame size is increased due to the increase of
consumer demand for higher resolution [4]. The more the video frame size is, the
more the required search area size will be. This increases the data to be fetched
from the memory. Accordingly, more memory I/O bandwidth is required. This is
a big problem since the memory I/O bandwidth is limited. As an example, HDTV
broadcasting requires much data to be fetched from the memory than the Internet
streaming video which uses QSIF or SIF video formats. Many recent researches are
directed to create different techniques for a better use of the available memory I/O
bandwidth. In the following section, a review of most recent techniques that have
been used for reducing the I/O bandwidth problem will be performed.

3. Memory I/0 bandwidth reduction

The memory I/O bandwidth is the main problem in video encoding process.
The more the data is needed from the memory, the more the required memory
I/0 bandwidth is. As a result, the delay of the video encoding process will be high.
This will prevent the use of such video encoding process in real-time applica-
tions such as HDTV and SDTV broadcasting. To avoid such problem, the search
area data required for the Motion Estimation process in a video encoder should
be reused. In other words, the required data for the Motion Estimation process
should be fetched only once from the main memory. This will speed up the video
encoding process and allow the video encoder to be used in real-time video
applications.
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During the full-search Motion Estimation, the current frame is divided into
nonoverlapped blocks. Each block (Current Block) has a size of M x M pixels. The
selected search area has a size of SA, x SA,. The size of the Current Block and the
search area is different according to the frame size. As an example, the Current
Block and search area sizes for SIF video sequences are 16 x 16 and 32 x 32, while
for SDTV and HDTV are 32 x 32 and 64 x 64, respectively. The search area can
be divided into {SA, - M + 1} x {SA, - M + 1} candidate blocks or search pixels. It is
worth mentioning that the candidate blocks for the contour pixels use additional
padding (please see dashed line area in Figure 4). The padding pixels will have
maximum values to be sure that they will be excluded from our selections.

Considering the candidate blocks #1 and #2 in Figure 4, there willbe M — 1
overlapped pixels that should be fetched twice from the main memory. If we con-
tinue horizontally, there will be a complete strip that contains several overlapped
areas between the candidate blocks of the search area. The horizontal strip of over-
lapped Data Pixels can be reused and fetched only once from the main memory. In
this case, such data is called data reuse level A. If the Motion Estimation process
is proceeded by going one step down, huge Data Pixels will be overlapped. This is
called data reuse level B, if fetched only once from the memory. It is worth men-
tioning that a smart architecture of the Motion Estimation processor is required
in order to be able to reuse data and reduce the I/O memory access bandwidth.
Given that the size of the Current Block is M x M, the number of Data Pixels (DP)
required from the memory to perform the Motion Estimation process for only one
Current Block is given by Eq. (3). There are much redundant (repeated) data that
are fetched from the main memory. This increases the I/O memory bandwidth
which is not practical for real-time applications such as HDTV broadcasting:
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Data reuse (levels A and B).
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DP = {SA,-M+1} x {SA,-M+1} x (M x M) 3)

Data reuse is the most recent efficient algorithm that is used to reduce the I/O
memory bandwidth while performing Motion Estimation process [4, 19, 20]. Many
redundant memory access times are skipped during the Motion Estimation process
while performing the data reuse algorithm. The algorithm skips the calling of the
same pixels multiple times and accesses the required Data Pixels only once while
performing the Motion Estimation process. This is how it reduces accessing the main
memory many times, and, consequently, it reduces the I/O memory bandwidth. For
a maximum reduction of the I/O memory bandwidth, there are four levels of data
reuse: levels A, B, C, and D [4, 19]. The four levels are described in the following
subsections.

3.1 Datareuse level A

For a horizontal strip as seen in Figure 4, there will be an overlapped Data Pixels
between any two consecutive blocks. The overlapped area size is {SA, - M + 1} x
{M - 1}. Data reuse level A principle is achieved by loading only new data from
the memory and ignoring old data that are already fetched before from the main
memory [4, 19]. This requires a smart local memory in the Motion Estimation pro-
cessor to keep reusing the old fetched data. As an example, seen in Figure 4, when
performing the SAD operation between the Current Block and candidate block #2,
only M column of Data Pixels will be fetched from the memory. This is a huge saving
in the memory I/O bandwidth.

3.2 Datareuse level B

As seen in Figure 4, there is another vertical level of overlapped data if the SAD
operation is performed one pixel in the down direction [4, 19]. The size of the over-
lapped Data Pixels is SA, x [M - 11. The overlapped Data Pixels will be while perform-
ing the SAD operation between the Current Block and both of candidate blocks strip
#1 and #2 as seen in Figure 4. Data reuse level B is achieved by loading only SA,
Data Pixels when moving from one horizontal strip to the next strip below it.

3.3 Datareuse level C

For two horizontal consecutive search areas SA1, x SA; and SA2, x SA,, there
will be an overlapped area of a size {|SA1, - SA2,|} x SA, as seen in Figure 5. These
overlapped Data Pixels could be fetched only once if level C data reuse is applied
while performing Motion Estimation process [4, 19].

3.4 Datareuse level D

For two vertical consecutive search areas SA, x SA1; and SA, x SA2y, there will
be an overlapped area of a size SA, x {|SA1, - SA2,|} as seen in Figure 6. These
overlapped Data Pixels could be fetched only once if level D data reuse is applied
while performing Motion Estimation process [4]. Performing data reuse levels C
and D require higher complexity in the design of the Motion Estimation process to
reuse data already loaded from the former search area strips to the latter search area
strips. This is a trade-off between the higher design complexity and the reductions
in the memory I/0 bandwidth.
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Figure 5.

Level C data reuse.

Figure 6.
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4. Motion estimation co-processor with data reuse

The main idea that is discussed in this section is how to design a smart Motion
Estimation co-processor that could perform data reuse for a maximum reduction in
the memory I/O bandwidth. So, such co-processor can be used for real-time video
applications such as HDTV broadcasting. The design of the co-processor is preferred
to be simple. This requires implementing only level A and level B data reuse since
the other two levels require too much hardware complexity. One smart design that
is modified and discussed in this chapter is the one proposed in [4]. The modified
Motion Estimation co-processor can be used for both H.264/Advanced Video Coding
(AVC) and H.265/High-Efficient Video Coding (HEVC) standards. Although the used
window size for such co-processor is 32 x 32 pixels with a Current Block size of 16 x 16
pixels, it can be generalized for a higher number of pixels in both the search area and
the Current Block to be suitable for HD video sequences. A modified top-level archi-
tecture of the proposed Motion Estimation co-processor in [4] is shown in Figure 7.

This co-processor is designed for H.264/AVC; however, it could be used for H.265/
HEVC standard with a little modification in the hardware. The structure in [4] is
designed to perform the Motion Estimation process for a Current Block of size 16 x 16.
The search area can be 32 x 32 or more. To increase the speed of the co-processor
proposed in [4], the Current Block is directly loaded from the main memory, and the
search area will be loaded into a local memory as will be discussed later. The structure
consists of a processing element (PE) array. The PE array consists of a 16 x 16 PE
that computes the absolute difference (AD) values between the Current Block and
a candidate block in the search area. The Current Block will be directly loaded into
the PE array from the main memory, while the candidate block will be loaded into
the PE array from the local memory. Data reuse levels A and level B are implemented
using a local memory. This local memory is very simple and consists only of bank of
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Control signals
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I X 2
I : \ De-multiplexer Control Unit E = |
% Search E |
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Figure7.
Motion estimation co-processor.
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registers. Using smart control signals, this local memory can succeed to greatly reduce
the memory I/0 bandwidth. Once the ADs are calculated using the PE array, an adder
tree is used to add all of them and calculate a final SAD. The adder tree is adding all
values in parallel fashion so that the addition process will be very fast. The SAD will
be compared with the calculated SAD so far, and the minimum value will be selected.
The candidate block in the search area with the minimum SAD so far will be selected
to be the best match candidate block and the corresponding motion vector. The
demultiplexer is used to smartly feed the candidate blocks into the PE array.

4.1 Design the local memory

Implementing data reuse levels A, B, C, and D can be performed using a local
memory inside the Motion Estimation co-processor. This local memory could fetch
the search areas only once from the main memory. This means less memory access
time is required. A smart algorithm is needed to control the data flow in/out of the
local memory. The local memory in Figures 7 and 8 is designed to perform level
A and level B data reuse. However, it can be used with slight modifications in its
hardware and the operating algorithm to perform the other two data reuse levels
(i.e., level C and level D data reuse). The modified architecture of the local memory
[4] is shown in Figure 8. As mentioned before, this co-processor is mainly used for
the Motion Estimation process of the H.264/AVC encoder.

The Current Block (CB) is loaded only once per one search area directly from
the main memory into the PE array. The 16 x 16 Current Block is loaded into the PE
array row by row as seen in Figure 9. The CB loading process starts from the bottom
PE row and shifted in the up direction as seen in Figure 9. Each pixel of the CB is
loaded into a register R of each PE via pin Xj, as seen in Figure 8. While loading
a new row of the CB into the PE array, the content of the register Ry in each PE
will be shifted up via the pin X, This process will be continued until all the CB is
loaded into the PE array. Loading the CB into the PE array consumes 16 clock cycles.
The local memory is used to load the PE array with the search area of size SA, x SA,
(including the padding area). The local memory is very simple in its design. It
consists of two banks of registers. Each bank is 16 x 16 byte registers. No addressing
modes are required for such local memory. Only a simple 5-bit counter is used for
addressing. There is an additional (1 x 2) demultiplexer (Demux) used to control
loading the PE array by the search area.

The Motion Estimation process starts by loading the Current Block inside the PE
array as mentioned before. The local memory starts loading the search area by loading
the top left 16 x 16 candidate block into Register Bank #1 of the local memory as seen in
Figure 8. This will be performed via connecting terminal 1 of the Demux to the main
memory. Loading operation will be performed by loading the candidate block of the
search area line by line into Register Bank #1. This will take additional 16 clock cycles.

In clock cycle 33, two operations will be performed at the same time. First,
since the first top-left candidate block is available on Register Bank #1 of the local
memory, the Motion Estimation co-processor will start loading this candidate block
into the PE array column by column starting by the left column of the Register Bank
#1 of the local memory. A simple 5-bit counter will be used to read such columns.
The pixels of the candidate block will be loaded into the PE via pin Y;, and stored
into register Ry (please see Figure 8). It is worth mentioning that every time a
column of a candidate block is loaded into the PE array, it will be shifted to the left
direction via pin Y,y (as seen in Figures 8 and 9) until the PE array is filled with
the candidate block. Second, the second group of the search area will be loaded into
the Register Bank #2 of the local memory. This will be performed by connecting
terminal 2 of the Demux to the main memory.

34



High-Efficient Video Transmission for HDTV Broadcasting
DOI: http://dx.doi.org/10.5772/intechopen.79908

T M of U upper PE
r — — —

ToYaollefiPE 4 8

<-|-. I Yia
: L 4 I
13| T,
| |
—_— R Local Memory
K. AT _ Register Bank #1 | Register Bank #1
One PE - b -
16 Pixels wide
- —————
] [ 128 bt Rgster I ¥
: 1€
L] . E
| 128 bits Register ]. i
[ 128 bits Register ]. T
[ 128 its Regiater 1] -
[ 128 bits Regiater in_r_
————————r——--l
16x 16 Demultiplxer o
PE ARRAY t6Pixels [ _ 27
i B E
I
..“ s/
Figure 8.
Local memory design for the motion estimation co-processor.
&
PE| |PE| |PE| | PE |+ &% —
a
C T T T
PE| | PE| | PE| | PE [+ &3 EE
] L) p 4 g [@=LsZ
PE PE PE PE |« 53 ® 8
=] o
- T T T . .
:
@
PE| |PE| | PE| | PE |« 23—
a

- F F 3

One One One One
PixelCB PixelCE  Pixel CE Pixel CB
| |
Data From
Main Memory

Figure 9.
Loading the current block (CB) and the candidate block (RB) into a 4 x 4 PE array.

35



The Future of Television - Convergence of Content and Technology

Once the candidate block is loaded into the PE array, the PE array will start
calculating the AD between each pixel in the Current Block and the corresponding
pixel in the candidate block using the adder of each PE. It is worth mentioning that
level A data reuse will be performed by shifting only one column from the Register
Bank #2 of the local memory into the PE array. While loading the first strip candi-
date blocks inside the PE array using the Register Bank #2 of the local memory, level
B data reuse could be performed by loading new horizontal line into the left bank
registers of local memory (Register Bank #1) via terminal 1 of the demultiplexer.
Once the last candidate block of the first strip is loaded into the PE array, the coun-
ter will back to load a new candidate block (using level B data reuse) by loading the
first left column of the Register Bank #1 of the local memory into the PE array. This
operation will be continued until all candidate blocks are loaded into the PE array.

Every time a new candidate block is loaded into the PE array, 256 ADs will be
calculated by the PEs. The adder tree will calculate the SAD value of the 256 ADs.
The comparator will compare the current SAD value with the minimum SAD so far.
The final minimum SAD will be decided after all candidate blocks are checked. All
of these operations are performed at no stall at all and 100% utilization of the PE
array. This is the main advantage of the architecture discussed in this section; this
is why such architecture is suggested for real-time high-speed HDTV broadcasting
applications. The final output of the co-processor will be the best candidate block
with the minimum SAD value and the corresponding MV. These two values will be
sent to the main processor to calculate the residue as seen in Figures 3 and 7.

5. Conclusion

This book chapter provides a solution for the huge memory access time required
by the high-resolution video broadcasting operation (HDTV broadcasting). A
high-speed ME architecture that greatly minimizes the memory access time, if
adopted into high-resolution H.264/AVC and H.265/HEVC video standards, has
been presented. The proposed architecture can perform ME process for 30 fps of
HDTV video. It can easily outperforms over many fast full-search architectures
due to the great reduction in the memory access time required for the ME process.
The proposed architecture effectively uses pipelining, parallelism, and data reuse
to achieve a high-throughput rate while maintaining 100% PE utilization. The
proposed co-processor is suitable for high-performance and high-accuracy real-
time video applications such as HDTV and SDTV broadcastings. As a future work,
the author of the book chapter is welling to reduce the processing time required for
the ME process. This can be achieved by adopting some dynamic models inside this
co-processor to adaptively select the proper size of the search area. The size of the
search area is decided using these model equations according to the motion activity
of the Current Block. Accordingly, the computations and the memory access time
required for the ME process are expected to be greatly reduced.
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Chapter 4

Culture as a Determinant in
Innovation Diffusion

Henrik Vejlgaard

Abstract

This study focuses on how culture may influence the rate of adoption of a televi-
sion innovation, which is also a service innovation. The starting point is to under-
stand theoretically what consumers may perceive they adopt when they adopt an
innovation such as digital terrestrial television (DTT). To understand this, service
theory is introduced to help define DTT in the eye of the consumers. The proposi-
tion is that a country’s culture may affect the rate of adoption of a service innova-
tion no matter how the service innovation is perceived, but if the service innovation
is perceived as part of or connected to a service offering that is broadly founded
in the culture, there may be a stronger motivation to adopt the service innovation.
The study introduces a novel approach to analyse culture in an innovation diffusion
context by selecting 10 cultural variables that may have an influence on the rate of
adoption of DTT in Denmark. The empirical part of the study concludes that these
10 cultural variables can play a role in innovation diffusion.

Keywords: digital terrestrial television, service innovation, service theory,
service package, rate of adoption, cultural variables, national culture, television culture

1. Introduction

One of the big questions in the diffusion of innovations (DOI) research field is
what determines the rate of adoption of an innovation. The answer is without doubt
complex but research do offer some answers. One answer from literature is that five
categories of variables determine the rate of adoption: (I) perceived attributes of
innovations, (II) type of innovation-decision, (III) communication channels,

(IV) nature of the social system, and (V) extent of change agents’ promotion
efforts ([1], p. 222). However, these five categories of variables have not received
equal attention in research. It is notable that the category that has been most exten-
sively investigated (perceived attributes) has been found to be the most important
variable in determining the rate of adoption ([1], p. 222). Historically, DOI research
has focused on what determined the rate of adoption of goods and products. But
what determine the rate of adoption of products may be different from what deter-
mine the rate of adoption of service innovations. This is notable, because, as Dwyer
et al. write, ‘It seems plausible that intangible service offerings [...] may be more
influenced by national culture than are tangible product goods. This area appears
especially ripe for exploration’ [2]. This study will follow this recommendation and
focus on how culture may influence the rate of adoption of an innovation within
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the broadcasting industry, namely, digital terrestrial television (DTT), with a case
study approach. The case is from Denmark.

DTT has been characterised as a digital innovation, specifically ‘a new digital
television service’ [3]. But what does that make of DTT? Is DTT about the adoption
of a technological innovation or of a service innovation? A technological innovation
and a service innovation are presumably two very different types of innovations.
However, there is also a convergence between technology and services, which does
not necessarily make it clear if an innovation is about new technology or a new
service or both. This chapter will address the convergence of service and technol-
ogy issue in a diffusion perspective, as this is likely to be one of several convergence
issues in broadcasting in the future. For instance, this particular convergence issue
may affect the adoptive process of innovations within the broadcasting and other
service industries.

The adoptive process of innovations has been studied for more than a hundred
years ([1], Chapter 2), resulting in a mainly empirically driven science [4], based
on quantitative research ([1], p. 196). While this study is conceptual in nature,
it will also follow the empirical, quantitative tradition. Therefore, the aim of this
study is two-fold: the first aim is to introduce a novel conceptual approach to
analyse culture in an innovation diffusion context (alternative to existing research
approaches, cf. the Literature Review). The second aim is to test the conceptual
approach empirically.

2. Culture and diffusion of innovations

The word ‘culture’ has different meanings in different contexts. Often a speci-
fying word is put in front of ‘culture’ to identify a specific type of culture, for
instance, national culture, community culture, or company culture. The early diffu-
sion of innovation research appears to have focused mainly on community culture.
This may have to do with the fact that most studies in early diffusion research took
place at a community or village level ([1], Chapter 2).

As mentioned in the introduction, there are five categories of variables that
appear to determine the rate of adoption. As presented by Rogers, norms and
network interconnectedness are two aspects of variable (IV) nature of the social
system. Culture may be related to the social system and, indeed, to the other
variables as well. However, variable IV appears to relate to the individual’s social
system or to norms and degree of network interconnectedness at community or
village level, not at a national level. Based on this interpretation, national culture is
not explicitly included in Roger’s overview of variables that determine the rate of
adoption of an innovation.

It has been established that national culture is a complex, multifaceted phenom-
enon [5, 6]. However, it has also been questioned if such a thing as national culture
exists [7]. This may have to do with the notion that the term ‘national culture’
may imply the existence of a uniform and/or normative culture in a country. Some
academics argue that cultural variability within nations is so great that it is fruitless
to make generalisations with respect to national culture [7]. However, research has
found that this objection has little empirical support. National culture does exist in
many nations across the globe [8, 9]. This study concurs with Erumban and de Jong
who state that ‘all individuals live and work within a cultural environment in which
certain values, norms, attitudes, and practices are more or less dominant and serve
as shared sources of socialisation and social control’ [10] and with Dwyer et al. who
state that ‘culture and country are not the same, we used the country as a surrogate
for culture for practical purposes as has largely been done in prior research’ [2].
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Rogers only makes few references to ‘general’ culture in Diffusion of Innovations.
One of the references is to individualistic culture and to collectivistic culture
([11, p. 179), which are both well-documented culture characteristics (cf. [11]).
Individualistic cultures are those in which the individual’s goals take precedence
over the collectivity’s goals. Collectivistic cultures are those in which the collectiv-
ity’s goals take precedence over those of the individual [12]. Each type of culture
may have different influence on the adoptive process: in a collective culture, the
innovation-decision process may be based on what the community as a whole
decides or what community elders decide, whereas in an individualistic culture,
the innovation-decision is based on the individual’s decision, cf. [13]. This attests to
the influence of culture on the adoptive process. In his writing on cultural relativ-
ism, Rogers hinted at some cultural categories that are normally considered part
of culture: cultural relativism is ‘the viewpoint that each culture should be judged
in light of its own specific circumstances and needs. [...] Each culture works out its
own set of norms, values, beliefs, and attitudes that function most effectively for
its people’ ([1], p. 441). Here, norms, values, beliefs, and attitudes are considered
cultural variables that not only can be part of a community culture but also can be
part of a national culture.

Historically, this aspect of DOI has been part of the anthropological research
tradition in innovation diffusion research. Anthropological research has shown
the influence of cultural values on the adoption of an innovation—or the failure of
adoption ([1], p. 49). However, anthropology no longer played a big part in diffu-
sion research by the end of the twentieth century ([1], p. 50).

As mentioned, with respect to (IV) nature of the social system, Rogers men-
tions norms and interconnectedness. In sociology, a norm is defined as ‘a standard
or rule, regulating behaviour in a social setting [...] dependent upon shared
expectation and obligations’ ([14], p. 421). Rogers writes that norms ‘are the
established behaviour patterns for members of a social system. [...] The norms of
a system tell individuals what behaviour they are expected to perform’ ([1], p. 26).
Interconnectedness is the degree to which the units in a social system are linked by
interpersonal networks ([1], p. 412). Both norms and interconnectedness can be
viewed as aspects of an individual’s social system and as aspects of a wider culture.
While there can be said to be overlaps between ‘social system’ and ‘culture) in this
chapter, there is the understanding that the social system is the individual’s social
system and culture represents a wide group of people.

Culture is notoriously difficult to define [15]. It has been pointed out that culture
represents a series of mutually incompatible concepts ([16], p. 50). With this in
mind, it is imperative that the researcher is very clear about his or her understand-
ing of culture, either by following an academic convention or by taking a substanti-
ated standpoint (the latter is the case in this chapter).

In 2006, in a meta-analysis, Baldwin et al. [17] counted the existence of over 300
definitions of culture. The definitions range from the most restrictive (high art) to
the most expansive (the totality of humanity’s material and nonmaterial products)
([18], p. 11). The Baldwin et al. meta-analysis showed that researchers of culture
typically have one of seven different approaches: they view culture as structure,
function, process, refinement, products, group, or power [19]. This study has a
structural approach to defining culture.

Kluckhohn [20] has written that ‘It is important not to confuse culture with
society’ This chapter also distinguishes between society and culture, that is, the
understanding is that society is a wider concept than culture, a distinction that
leaves political practice, economic practice, and administrative practice out of this
study’s understanding of culture. Consequently, this study positions itself broadly
in the middle of the restrictive-expansive definitions continuum mentioned above.

45



The Future of Television - Convergence of Content and Technology

According to a literature review ([21], p. 10), there appears to be two differ-
ent perspectives on culture: (1) culture is pure ideology encompassing values and
behaviour [22] and (2) culture is both ideology and material elements (artefacts)
[23, 24]. The Baldwin et al. literature review also identified that culture includes
material culture, especially with the product approach. In some definitions of
culture, language is also part of culture (for instance, ([25], p. 15), ([26], p. 25), and
([27], p. 5). Samovar et al. ([28], p. 14) have pointed out that language ‘transmits
values, beliefs, perceptions, norms’

The understanding of this chapter is that culture is about values, behaviour,
material culture, and language. With respect to values, a distinction must be made
between personal values and cultural values. Commonly, personal values are
defined as the central beliefs and purpose of an individual ([14], p. 664), that s,
they are at the core of what it means to be human. Some of these values appear to
permeate a culture, and these aggregated values are then called cultural values. The
distinction made between personal values and cultural values also applies to per-
sonal behaviour and cultural behaviour, that is, cultural behaviour is the aggregated
behaviour of a population. Therefore, this chapter defines culture as being about
cultural values, cultural behaviour, material culture, and language in a country.

The cultural variables identified by Rogers as part of a community culture can be
categorised as follows: values, beliefs, attitudes are about cultural values; norms are
about cultural behaviour. Compared with the definitions above, these four variables
can only be said to represent a partial view of culture. This conclusion can make
it relevant to include other aspects of culture into this investigation of culture as a
determinant of innovation diffusion.

3. Literature review

Many factors seem to influence the diffusion of innovations [29]. In a review
of studies, Erumban and de Jong summarised that ‘the socio-cultural ambiance,
perceived values, institutions and political atmosphere might influence the per-
ception of the individuals within a society in a certain way, and these factors may
consequently impact the adoption decisions’ [10]. In a study of factors affecting
diffusion of technology, the conclusion was that the factors that may influence the
diffusion process are ‘virtually limitless’ [30]. Much research has focused on the
economic factors, for instance, the level of income and a country’s openness to trade
[31] and education [32]. However, the influence of the cultural setting of a society
‘has hardly received any attention in the literature’ [10].

Several studies have confirmed that national culture has considerable influence
on consumer behaviour [33, 34]. Studies have also told us that there are consider-
able variation in the rate of adoption of the same product in different countries [2].
Kumar [35] categorised studies of cultural differences in innovation into six cat-
egories, one of which was adoption of/propensity to adopt innovations. Studies that
belong in this category have studied the effect of culture on various types of innova-
tions: electronics [2], information and communications technology (ITC) [10], and
innovations in general [36]. These three studies all have in common the use of the
Hofstede cultural dimensions and the focus on physical goods, not services.

Dwyer et al. studied the diffusion of seven electronic innovations across 13
European countries. “The findings suggest that national culture explains a relatively
sizable amount of variation in cross-cultural diffusion rates’ [2]. The research
team found support linking four cultural dimensions (individualism, masculinity,
power distance, and long-term orientation) to cross-national product diffusion.
‘More specifically the cultural dimensions of masculinity and power distance were
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positively associated with the mean diffusion rate at the national level, whereas the
dimensions of individualism and long-term orientation were negatively related to
the mean diffusion rate’ [2].

Yaveroglu and Donthu [36] studied the influence of culture on innovation and
imitation (that is, will a culture, so to speak, have an innovator adopter category pro-
file or a laggard profile) in a cross-cultural diffusion process comparison. The results
indicate that cultures that are high on individualism (as is Denmark; cf. [37]), low on
uncertainly avoidance (as is Denmark), and low on power distance (as is Denmark)
are more likely to have a faster rate of adoption than cultures that are the opposite.

Erumban and de Jong studied the effect of culture on the adoption of ICT in more
than 40 countries. They concluded that ‘most of the Hofstede dimensions are impor-
tant in ICT adoption. [...] In particular, the power distance and the uncertainty avoid-
ance dimensions seem to be the most important ones’ [10]. They found that countries
with a low power distance score and with a low uncertainly avoidance score have a
higher rate of ICT adoption (thus confirming the Yaveroglu and Donthu findings).

Many of the studies on the influence of culture on the diffusion process have used
the Hofstede dimensions, and the Hofstede cultural dimensions can give answers
to questions about the relationship between culture and adoption rates. However,
the Hofstede cultural dimensions have also been criticised (for instance, [38, 39]),
which, however, is not in itself a reason to dismiss them. It appears that the Hofstede
dimensions have been used because it appears there have not been other options, or
other options have been inadequate [10]. Therefore, we have to be aware that with
the Hofstede dimensions, however meaningful they may be with respect to their
original purpose, they are not necessarily the most meaningful to use in explaining
the influence of culture on the innovation diffusion process. In theory, they could be
some of the least meaningful aspects of culture to explain the influence of culture
on diffusion processes. But we do not know as long as other avenues have not been
explored. As Dwyer et al. [2] write ‘Other approaches to culture and its measurement
should be undertaken [...] . This study will follow this recommendation and apply a
different approach than dimensions of culture to explain the rate of adoption of DTT
(not withstanding this position, data from research on dimensions of culture will be
included in the empirical part of this study).

Three papers on cross-cultural diffusion of innovations reviewed in this section
are not directly related to the present study, in that, this study is about the adoption
of a service innovation, not a product innovation. This must be considered because,
as Dwyer et al. write ‘National culture’s influence on the diffusion of service inno-
vations should also be investigated’ [2]. Since Dwyer et al. made their recommen-
dation, not much research on this subject appear to have been carried out. Some
research on the influence of culture on diffusion has been carried out with respect
to specific service categories, notably internet banking services. (Banking, like
DTT, is an infrastructure service (cf. [40]). It also appears that the Hofstede dimen-
sions are used in these studies (for instance, [41]). What can be learned from these
studies is that in a specific service category, there may be specific factors that can
influence the rate of adoption. For instance, internet access and internet behaviour
are factors that can influence the adoption of internet banking in a country [41].
Likewise, one can theorise that access and behaviour, as aspects of a culture, are
factors that can influence the adoption of other service innovations.

4. Research question

This study has its focus on culture, which can be both a determinant and a
barrier to the rate of adoption of innovations. In this study, the focus is on the
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determining factor because the case is about a 100% rate of adoption. Therefore,
it does not seem obvious to focus on cultural barriers, though there may well have
been cultural barriers. This observation leads to the following research question:

RQ: How can a country’s culture have a determining influence on the rate of adop-
tion of a service innovation?

The RQ mentions two variables that are related in a causal relationship: an
independent variable (culture) and a dependent variable (the rate of adoption).
In this study, the independent variable is being investigated both conceptually and
empirically. Conceptually, it is taken into consideration that culture is a complex,
multidimensional phenomenon, as mentioned above, and it is proposed that this
independent variable cannot be investigated as just one variable. First of all, culture
can be both a conditioning variable and a causal variable. One can say that national
culture is a conditioning variable. Within a national culture, there can be certain
patterns in values, behaviour, material culture, and language related to a specific
phenomenon. An example could be healthcare; there can be a certain healthcare
culture, for instance, trusting in religion or in evidence-based science when one
is sick. In a similar vein, one can speak of a pop culture that relates to fashion,
music, and consumption behaviour [42]. One can also speak of a television culture:
there can be a pattern surrounding all aspects of television, both what goes on in
television and what goes on in front of the television screen. Healthcare culture,
pop culture, and television culture are here, as an analytical concept, called topic
cultures. However, a topic culture is not separate from the national culture; it is
an integrated part of national culture. With this understanding, in this study, the
relationship between national culture, topic culture, and the rate of adoption of an
innovation is a follows:

National culture (conditioning variable) — topic culture (determining variable)
— rate of adoption (effect variable).

This study is related to a specific service offering, and the topic culture is thus
the culture that relates to this specific service offering within the wider culture. The
topic culture will be specified in Sections 6 and 7.

5. A case study approach

This study uses a case study approach to answer the RQ: this method is mean-
ingful to use when the RQ begins with ‘why’ or, as is the case in this study, ‘how’
([43], p. 8). The case study approach can be defined as follows ‘A case study is an
empirical enquiry that investigates a contemporary phenomenon [...] within its
real-life context, especially when the boundaries between phenomenon and context
are not clearly evident’ ([43], p. 18). The study method relies on multiple sources
of evidence ([43], p. 18). In order to study a real-life phenomenon it must have a
beginning and an end. One argument for using this method is when one attempts
to explain causal links in real-life that are too complex for surveys [...], in situations
where a description of the real-life context is necessary ([44], p.147).

In this study, the contemporary phenomenon is the launch of DTT; the real-life
context is Danish culture. It is a study of how culture may have influenced the rate
of adoption of digital terrestrial television (DTT) in Denmark. DTT was launched
in Denmark in March 2006, and the adoptive processed ended in November 1, 20009.
Within this period, there was a 100% rate of adoption of DTT, both among house-
holds and organisations, on a nationwide scale [3]. This is considered to represent a
fast process (cf. [45]), but no comparison with other cultures that are very different
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from Denmark appear to have been investigated with respect to the rate of adoption
of DTT. Denmark was chosen because of the documentation of the rate of adoption
of DTT in Denmark. With a 100% rate of adoption, the adoptive process is com-
plete, living up to the criteria that the real-life phenomenon must have ended. This
means that, with a complete rate of adoption, a discussion of determinants is more
final than in an on-going process, where some unforeseen determinant can play a
role.

Even though the rate of adoption was identical for both households and organ-
isations, the types of variables and the innovation-decision processes will not have
been identical ([1], Chapter 10). But what was identical was the national culture in
which the two diffusion processes took place. Vejlgaard [3] suggested that Danish
culture could have played a role as a determinant in the 100% rates of adoption.

In another study, it was noted that that the variable that was expected to be the
strongest determinant (the perception of the innovation’s attributes), appears to
have played a weak role in the diffusion of DTT among households in Denmark
[46], indicating that other variables may have played a stronger role. One such other
variable could be culture. Thus, both of these studies seem to make it relevant to
examine culture as a possible determinant in the diffusion of DTT.

The case study method does not preclude the use of quantitative data; indeed,

a case study can be based only on quantitative data ([43], p. 19). This study has a
quantitative part.

To sum up, this study has a descriptive element as well as a causal element and is
explanatory in nature. The descriptive element is Danish culture, the independent
variable. The causal element is the relationship between the independent variable
and the dependent variable, the rate of adoption of DTT. The causal relationship
between the independent variable and the dependent variable is the study object.
The dependent variable is analysed in a service perspective, and the independent
variable, Danish culture, is defined with a predetermined number of variables of
interest that are studied empirically using multiple sources of evidence. The unit of
analysis for the empirical part of the study is the Danish population.

6. DTT in a service perspective

A starting point in this chapter is to understand theoretically what consum-
ers may perceive they adopt when they adopt DTT. In technical terms, DTT is
the transmission of television signals as digital units (bits) through the air [47].
Before DTT, there was analogue terrestrial television (ATT), which is based on
broadcasting TV signals using radio waves. In popular parlance, both ATT and
DTT are TV signals. As terrestrial television was already in existence, DTT is an
improved TV signal. DTT allows for more TV channels to be broadcast terrestri-
ally, in principle making it possible to launch new TV channels to television view-
ers who receive television signals via antenna. However, there is no guarantee that
DTT leads to more (gratis) television channels being in the air. If no new channels
are launched, the main benefit to viewers is a better television screen quality
(higher resolution), but this should be viewed as an improvement in the television
set, which also is likely to improve the television watching experience for many
consumers. But a television watching experience (experience understood as the
outcome of watching television) is not something that can be adopted. However,
experience services (cf. [48], p. 12), such as going to the zoo, to the cinema, or
to an amusement park, are all service offerings that can be adopted (or rejected).
A subscription service to a cable channel or a free ‘subscription’ to public service
television channels can also be adopted (or rejected).
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The next step is to establish if DTT has a fit with an established service sector.
Service management categorises services into service sectors and service industries.
Guile and Quinn [40] have made an overview of service sectors and service indus-
tries. One sector, the infrastructure services sector, consists of the communications,
transportation, utilities, and banking industries. Television is part of a communica-
tions industry subcategory, the broadcasting industry, which offers different types
of services: TV content production, TV channels (broadcasters, the curators of TV
content), and TV signal distribution companies (with distribution taking place via
different platforms: cable, satellite, terrestrial, online). From an industry point of
view, terrestrial television is a distribution service.

In New Service Development (NSD), a service innovation is defined as new and/
or improved service offerings, service processes, and service business models [49].
Even though the service has existed as ATT, DTT is, per the definition of a service
innovation, a service innovation, even though it is ‘only’ an improved service. Ina
NSD context, one can also speak of DTT as a service improvement and, thus, asa
new service (cf. [50], p. 4).

It has been pointed out that ‘Service managers have difficulty in describing their
product’ ([51], p. 18). If service managers have difficulty in describing a service, it is
not likely to be less difficult to consumers. Consumers are not likely to have a precise
grasp of the television industry and know which companies produce and curate
content (sometimes it is the same company) and which companies that distribute
the TV signals through various platforms and by different brand names. A point here
is that consumers may not perceive, understand, or experience DTT as a (new) way
of distributing TV signals. However, by applying the concept of a service package, it
may become clearer how consumers may perceive DTT. As with all service offerings,
DTT can be understood as a service package (cf. [52], pp. 75-79). However, a service
offering can be packaged in different ways. There is no definitive way to define a
service package; in service literature, two service management academics, among
others, have presented service package models: Gronroos [48] and Fitzsimmons
et al. [51]. Their models not have different features but also have some components
in common. As the Fitzsimmons model includes the experience of the consumer, the
service package model by Fitzsimmons et al. is used to analyse DTT in detail. The
Fitzsimmons service package model is defined ‘as a bundle of goods and services
with information that is provided in some environment’ ([52], p. 18).

The Fitzsimmons service package model is graphically rendered as an onion
model, with the (core) service experience in the middle; the explicit service and the
implicit service are placed in a circle around the (core) service experience; and any
supporting facility, any facilitating goods, and information are placed around the
explicit and implicit services. Table 1 is a description of each of the seven elements
of the Fitzsimmons service package model with respect to DTT.

From the service provider’ point of view, the core service experience is the
actual service that is provided. In Table 1, the core service experience is defined
from a typology of core service experiences [53]. However, as has been pointed out,
the consumer’s view may be different from that of the service provider. From the
consumer’s point of view, the explicit service may be the service that the consumers
perceive as being delivered. The explicit service is here defined from a typology of
experiences, based on experience economy theory. In experience economy theory,
there are four domains—entertainment, aesthetic, education, and escapism—based
on a two-dimensional matrix: customer participation (passive or active) and
environmental relationship (absorption or immersion) ([54], pp. 45-47). Watching
television is considered a passive experience and an experience that is absorped by
the viewer. This type of experience is defined as entertainment. For the consumer,
the explicit experience of DTT is that of being entertained by watching television.
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[ Service Pacage models elements DTT service package

Core service expenence Enabling (cf. [53], p. 33): being able to
walch television

Explicit service Being entertained by (more) television
The benefits that are readily observable by the channels. Television belongs to the
senses and thal consist of the essential or infrinsic entertainment domain (cf. [54], pp. 45-47)
features of the service.
Imphcit sernice Emotional benefits may be para-social (cf
Psychological or emotional benefits that the [55], p. 230) or social experiences; an
customer may sense only vaguely or the exirinsic extrinsic feature may be social status or
features of the service. being informed
Supporting facility Inthis case, a technological production
The physical resources that must be in place before | facility and a network of terrestial television
a service can be delivered. masts must be in place
Facitating goods Antenna and telewvision set
The physical goods needed o access the service.
Information Knowledge on how to receive TV-signals
Any type of information and knowledge that is and how to use a television set.
necessary lo use the service

Table 1.

Chavactristics of the service package model exemplified with DTT.

By using service theory to define DTT, a more nuanced view of what DTT may
be in the mind of the consumer appears. It is likely that consumers may view DTT
as a service that enables them to be entertained. This insight is important to better
understand the new service that the consumers adopt when they adopt DTT. If
consumers view DTT as a new service that delivers more entertainment content, in
a better television screen quality than before, this may then influence how they view
the benefits of the implicit service: television has several emotional benefits, most
notably television offers para-social or social experiences ([55], p. 230). Extrinsic
features may be about social status or about being informed and having something
to talk about. These benefits do not change with DTT, and if they were important to
the consumer with ATT, they are likely to be important with DTT.

How a service is perceived by the consumer may affect the motivation to adopt
this service. If DTT is perceived as a part of or being connected to an experience
service, the motivation to adopt may be higher than if it is perceived as ‘just’
technology. There may be different perceptions of DTT among the consumers, but
in one way or another, many consumers are likely to relate DTT to being entertained
by watching television.

When perceived as part of or connected to an experience service, DTT becomes
more a part of cultural life than if it is perceived purely as technology: watching
television is a cultural habit that takes place in a culture. In this way, one can also say
that television plays a certain role in a culture.

The proposition in this study is that a country’s culture may affect the rate of
adoption of a service innovation, no matter how the service innovation is perceived;
but if the service innovation is perceived as part of or connected to a service offer-
ing that is broadly founded in the culture and if the service innovation is perceived
to be more about entertainment than technology, there may be a stronger motiva-
tion to adopt the service innovation.

7. Selection of cultural variables
As per the recommendation mentioned in the literature review, this study takes

anovel approach to examining the relationship between national culture and the
diffusion of an innovation; one that is not based on data from the Hofstede studies.

51



The Future of Television - Convergence of Content and Technology

This is not without peril: as has been pointed out, it is well-known in academia that
culture is difficult to define [15]. However, this study concurs with Pizam that cul-
ture is an umbrella term for a very large number of categories of phenomena ([56],
p. 393). These phenomena have also been termed cultural variables or cultural
factors by Smith ([57], p. 72). Some of these variables were identified in Section

2: norms, values, beliefs, and attitudes. However, it was also pointed out in this
section that these variables only represent a partial view of culture. Therefore, other
variables must be investigated before selecting the variables that are to be included
in this study to represent the definition of culture utilised in this study.

A question is, how many variables can be said to represent key aspects of a
culture? There is no objective answer to this question. However, the following
guidelines will be used to determine the number of variables: the selected variables
must represent all four main cultural categories. The actual number of variables is
determined by the number of cultural variables in a literature review of cultural
variables in the social science approach to study culture, carried out independently
of the present study by Reisinger and Turner [21], as this literature review appears
to overlap with cultural variables mentioned in Section 2. Approximately 50% of
the cultural variables included in the literature review will be considered an ade-
quate number of variables to represent key aspects of a culture. Also, the selection
of variables must be relevant and meaningful with respect to the study object.

According to the literature review, the following variables are representative
of different academic definitions of culture: culture is a way of life of a particular
group of people [58, 59]. Culture indicates a pattern of social interaction [60].
Culture is a collection of beliefs, habits, and traditions [61]. Culture is the socially
acquired ways of feeling and thinking [62-64]. Culture is about mental rules [60].
Culture is a system of knowledge [65]. Culture is a system of symbols and mean-
ings [64, 66, 67]. Culture is the sum of people’s perceptions of themselves and of
the world [68]. Culture refers to morality, tradition, and customs [68]. Culture is
about social interactions, rules about behaviour, perceptions, thoughts, language,
and nonverbal communication [69]. Culture is about values, norms, customs, and
traditions [22]. Culture is a combination of ideological and material elements, for
instance, food, clothes, and tools [23, 24].

The literature review mentions 21 variables at least once. Therefore, the num-
ber of variables that must be selected to represent key aspects of a culture is, asa
minimum, 10 variables.

The analysis of the service innovation revealed that the explicit service is about
being entertained by (more) television channels. This will be input for the cultural
variables to be selected for the empirical part of this study. The variables selected do
not have to be the same for the national culture and for the topic culture. In this case,
with respect to topic culture, the selected cultural categories should give insight into
television culture, both with respect to what goes on in the television and what goes
on in front of the television screen. Concretely, this can be about the types of televi-
sion sets and the various television services, policies affecting television viewing, the
aggregated television habits of the Danish population, and the television content.

Television belongs in several cultural categories in this literature review overview.
First of all, television is about a television set, which is a designed object, belonging
in the cultural artefacts category. The behavioural categories are important because
watching television is mainly about behaviour. Four behavioural categories have been
selected: way of life, rules, habits, and traditions. Way of life, habits, and traditions
are selected because they broadly represent key behavioural aspects of culture. Rules
are selected to understand if Danish culture is about following the rules of society (or
not), which can have an influence on the propensity to adopt a new service that has
been decided by Parliament. Television content typically represents certain values in
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a society, and it may be relevant to examine if what goes on in society is reflected in
what goes on in television. Therefore, beliefs, thoughts, and feelings are included in the
analysis. Because the language of the television programmes can have an influence on
many aspects of culture, the variable language is included in the analysis. (In Denmark
foreign television programmes are subtitled, not dubbed.)

All in all, nine variables have been selected. However, these variables need to be
defined in order to be applied in this study: beliefs are about being sure that some-
one or something exists or that something is true (religion). We can have thoughts
about many parts of society; here thoughts are considered ideology, which is about
what is considered good and bad (politics). Ways of feelings can be about how you
feel about your fellow man (social feelings) and your country (national feelings).
Way of life is synonymous with lifestyle, and in this context lifestyle is based on a
consumer behaviour approach to lifestyle, defining lifestyle as activities and inter-
ests (activities, for instance, work, holiday, sport; interests, for instance, home,
family, recreation) ([70], pp. 171-172). Rules are prescribed behaviour. Habits are
acquired behaviour that has become nearly or completely involuntary. Traditions
are inherited behaviour (more formal behaviour than informal customs). Tools are
physical objects broadly defined. Language is here a language group. With these
interpretations and definitions, 10 cultural variables have been selected. In the
present analysis, the proposition is that the following selection of variables repre-
sents the conditional variable and/or the determining variable:

* Cultural values: beliefs, ideology, social feelings, and national feelings.
* Cultural behaviour: lifestyle, rules, habits, and traditions.

* Cultural artefacts: tools.

* Language: language group.

With this selection of variables, all four main cultural categories will be included
in the investigation, representing different aspects of national culture and of
topic culture. The values of the cultural values will vary: in some categories, the
value may be qualitative; in others, quantitative. When quantitative, it has to be
established what the typical value of each of the selected cultural categories is with
respect to the Danish population. This also means that what is studied are collective
variables. Here, the term ‘typical value’ is a numerical value, defined as ‘50% or
more’ of the population. The population of Denmark must in one way or another
give answers to one or more questions that can be categorised in relative terms. The
answers that represent 50% or more of the population will be considered as typical
in this study.

If the analysis using these 10 variables does not result in any meaningful find-
ings, the analysis can be carried out with other variables from the literature review
overview. If the inclusion of these variables also does not give any meaningful
results, this study’s approach to study culture as a determinant in innovation dif-
fusion has failed and is not useful for giving insight into the national culture and
television culture of a country.

8. Methodology

The overall methodological approach of this chapter is the case study approach,
a qualitative approach. As outlined above, this study focuses on examining the
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independent variable, Danish culture, understood simultaneously as a conditional
variable and as a determining variable. Studies of culture, historically within
anthropology, have been qualitative, with a focus on participation-observation
and other qualitative methods. However, often qualitative social research does not
have a broad and truly representative sample population, which is also one of the
criticisms of some qualitative research. This study seeks to counter this critique by
gathering quantitative data (statistics) and using numerical values of the selected
cultural variables.

As the DTT switch-over process took place in 2006-2009, quantitative data on
Danish culture circa 2006—circa 2009 must be gathered. Investigating any possible
cultural determinants of the rate of adoption of DTT in Denmark was not con-
sidered at that time. Almost a decade later, there are, therefore, three options: (A)
gather primary data on the 2006-2009 culture of Denmark retroactively, (B) utilise
existing data on the 2006-2009 culture of Denmark, and (C) do not investigate.
The latter option would terminate any further inquiry under the premise presented
above and leave us without insight that is lacking in research. Gathering primary
data on the culture of 2006-2009 retroactively would not be credible. Therefore,
option B is chosen. In this study, the existing data will be document data.

Documents have a variety of forms, for instance, books, charts, newspapers,
institutional reports, survey data, and various public records [71]. The analytic
procedure then ‘entails finding, selecting, appraising (making sense of ), and synthe-
sising data contained in [the] documents’ [71]. One can add to that ‘evaluation’ As
has been pointed out as a general observation, ‘Adopting explicit evaluation criteria
increases the transparency of [the] research and provides [...] the means to highlight
the strengths and limitations of [the] research’ ([72], p. 303). It has been pointed out
by Bowen [71] that it is not ideal to rely on document data, but as Merriam [73] has
pointed out, in some cases it is the only realistic option. Bowen writes that docu-
ments ‘may be the most effective means of gathering data when events can no longer
be observed or when informants have forgotten the details’ [71].

Document data are typically qualitative; however, the extracted data in this
study are mainly quantitative (statistical data). When utilising statistical data from
multiple document sources, one has to be critical of the sources in order to secure
validity and reliability ([44], p. 73). In qualitative studies, a distinction between
qualitative validity (general validity) and statistical validity (number of respon-
dents) is often made. In this study, in a first methodological stage of the research
process, the statistical validity and reliability refer to the statistics used as input.
The statistical input data must in one way or the other have response categories
where one of the response categories represents at least 50% of respondents of a
representative sample. With this methodology, the unit of analysis is de facto the
Danish population.

It is here assumed that culture changes slowly, that is, culture does not change
from year to year, but rather from decade to decade or over longer periods of time.
Therefore, data that represent aspects of culture at various times in the period
1995-2015 are considered having validity for the time period when DTT was intro-
duced in Denmark. The population sample must be representative of the Danish
population. The method used for data gathering must be documented and live up to
well-established data gathering criteria, for instance, with respect to response rates,
as this affects reliability. With high statistical validity and high reliability, higher
credibility is also secured, which is a key issue in all qualitative research.

Otherwise, the criteria for selecting the sources for the empirical part are:

* The source must contain quantitative data pertaining to one or more of the
selected cultural variables.
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* The quantitative data must in one way or the other have response categories
where one of the response categories constitutes at least 50% of respondents.

* The data must be representative of the Danish population. If not, this must be
clearly stated.

* The method used for data gathering must be documented in connection with
the publication of the data, unless it is an opinion poll.

* If the source is an opinion poll, it must be based on a randomly selected sample
that is representative of the Danish population, carried out by a professional
polling organisation, using generally accepted methods of data collection, with
the data having been published by the requestor, with the name of the polling
organisation clearly stated.

* Data must be valid for the period 1995-2015. If several sources are available, the
one closest to 2009 will be chosen.

9. Data gathering

The following document types were gathered and included in the study, as they
live up to the selection criteria:

Scholarly vesearch articles and books: [74-78]. Academic reports and books: Bille
et al. [79] and Bonke [80]. Master thesis: Stephensen et al. [81]. Cross-cultural surveys:
two cross-cultural surveys are used as sources: (1) these data were collected over
multiple years, among employees working for IBM. For Hofstede’s most recent book,
data was collected after 2001. However, scores in this study are from the website,
not from the books (the scores on the website were recalculated by Hofstede to fit
ascale of 0-100). These data represent national culture [37]; (2) these data were
collected over multiple years in international corporations [38]. Seventy-five percent
of responses represent management; 25% represent nonmanagement. The sample
is a minimum of 100 respondents. These data are not representative of the Danish
population. Opinion polls (carried out by a professional opinion poll institute)

[82, 83]. Laws: (Full-time Employee Law) [84] and (Media Responsibility Law) [85].

Miscellaneous documents: broadcasting schedules of church services broadcasted
on the DR channel was counted manually for the year 2009, based on the daily
newspaper Politiken (unpublished data) [86], Corruption Perception Index, [88]
Survey of media development in Denmark 2009-2010) [87], Survey of media
development in Denmark 2012 [89], Distribution of programme types in the public
broadcasting system [90], Contract between the Ministry of Cultural Affairs and
the public broadcasting system 2007-2010 [91], Survey of media development in
Denmark [92], Survey of media habits in Denmark [93], and the official monitoring
report on daily television viewing in Denmark [94].

Allin all, the data span the period circa 1997-2014 which is within the timeframe
stated in the methodology section (‘circa’ because some data were gathered before
they were published). However, data that are collected at different times and used in
the same analysis should warrant some caution: in this time period, the numerical
values of all variables could have changed which can affect the validity of the data.
However, this would not necessarily affect the outcome of this study. The sources
may have varying credibility and reliability, but overall all sources are considered
having high credibility and high reliability and are thus suitable to be included in an
academic study.
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10. Findings
10.1 Conditional variable: national culture

Faith: 91% of Danes say they do not base their daily living on religion ([74], p. 345).

Ideology: 69% of Danes think ‘Freedom is more important than equality’ ([76],
p. 155). This will typically lead to an individualist culture. That that is the case
with respect to the Danes can be confirmed by two sources: (1) a 74% score on the
Hofstede individualism dimension means that Denmark is an individualist culture
[371; (2) a 67% score from the 1990s on the individualist-collectivist dimension
confirms the stability of this score ([38], p. 51).

Social feelings: Trust is a feeling that is widespread in Denmark—76% of Danes have
social trust, that is, trust in other people. 62% have trust in institutions ([78], p. 253).

National feelings: Danes have positive feelings about their own country—93% are
proud to be Danish ([75], p. 326).

Lifestyle: The official workweek in Denmark is 37 hours [84].

Rules: With respect to following rules, 62% of Danes take the so-called univer-
salist approach on the universalist-particularist dimension ([38], meaning they
would put rules first and foremost. It is also practised on a private level: when Danes
observe someone they know wanting to drive while under the influence of alcohol,
81% have acted to stop it [83]. Adherence to rules is clearly practised at the govern-
ment level, as Denmark is the country in the world with the least corruption (no. 1
on the Corruption Perception Index 2014) [87].

Traditions: Danish culture is normative. Normative societies prefer to maintain
time-honoured traditions and norms while viewing societal change with suspicion.
People in such societies exhibit great respect for traditions [37]. Eighty-three
percent of the Danes support the monarchy [82].

Language groups: Danish is the primary discourse language in Denmark.

10.2 Determining variable: television culture

Faith: There are no religious television stations in Denmark [92], and there
appear to be very little religious programming in Danish television channels [86].
However, the Danish Broadcasting Corporation (DR) has an obligation as part of a
so-called public service contract to broadcast some religious broadcasting [91]. DR
broadcasts church services on a certain number of Sundays and religious holidays.

Ideology: Danish television channels are independent of party political influence
of politicians and the government [85]. All political views are represented fairly
evenly in the public service television channels [81].

In Denmark, there are no government-run television stations, though the Danish
Parliament lays out some guidelines for broadcasting certain types of content for
public service television stations, with a focus on Danish language programming
and programmes relating to Danish society and culture. These guidelines do not
apply to commercial television stations [91]. In other words, Danish television
stations are independent of government authority and the government’s politics,
except with respect to the public television service obligations.

The programming of the two main Danish DR public service channels had the
following programming content in 2009: presentation of programmes (4%), educa-
tion (3%), sport (1%), entertainment (6%), music (6%), non-Danish movies and
series (30%), Danish movies and series (4%), general topics and culture (27%),
current news (15%), and general news (8%) [90].

Social feelings: In 2008, Danes had the highest trust in television news among 14
news sources [77].
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National feelings: the ratio of Danish to non-Danish television programming
varies from television channel to television channel. However, the DR public service
channels have a specific obligation to broadcast programming in Danish and on
Danish culture [91].

Lifestyle: In 2009, Danes, both men and women, had 8 hours of free time per day
([80], p. 11). Two hours a day are spent on practical work; 2.5 hours are spent on
relaxation; 2 hours are spent on social activities with other people; the rest is mainly
spent on eating and drinking [93]. All of these activities can take place in front of
the television. The daily leisure activity that many Danes spend most time on is
television ([79], p. 291).

Habits: Danes watch a lot of Danish television—94% and 93%, respectively,
watch the two main Danish public service television channels on a daily or weekly
basis ([79], p. 53). In 2009, there was a record in television viewing in Denmark:
on average Danes watched 3 hours 9 minutes of television per day [88]. Television
watching peaks at 9 PM when 55% watch television [93]. 65% of the population are
interested in watching entertainment programmes; 72% are interested in watching
movies ([79], p. 56).

Traditions: One strong tradition in Danish culture and Danish television culture
is watching the Queen of Denmark’s New Year speech, which is broadcasted live on
the main public service television channels on New Year’s Evening. Approx. 60% the
Danish population watch the speech [94].

Tools: 99% of the Danish population own at least one television set ([79], p. 51).
In 2009, more than 53% of the population had more than one television set in their
primary home. In 2009, 56% of Danish households had at least one flat TV screen
[89].

Language groups: 70% of programming on the two main DR public service chan-
nels were in Danish in 2009 [90].

11. Analysis

Television appears to be an embedded part of cultural life in Denmark.
Therefore, it is likely that many aspects of national culture and of television culture
could have played a part in determining the rate of adoption of DTT in Denmark:
almost all Danes own one or more televisions sets, and they are used—the main
measured leisure activity in Denmark is television watching. Most of the content of
Danish television can broadly be categorised as entertainment. The Danes to a large
extend watch television in popular entertainment categories, though categories that
are not categorised as entertainment may also be perceived as entertainment by
some viewers.

The television culture seems to be a reflection of the national culture: religion
does not play a big part in Danish cultural life, neither in the real life nor on televi-
sion. If religion played a big part of what was broadcasted, that would be at odds
with the general Danish culture. (In other cultures, religion may play a big part
both in the general culture and in the television content.) When there is a balance
between the general culture and the television content, this is likely to have a posi-
tive influence on the motivation to adopt DTT.

In Denmark, television is independent of government interference.
Politicians do not have a say over content, exempt within some broad guide-
lines, which matches the Danish individualist-independent culture. With
respect to political content, all points of views are represented on television,
which indicates that most viewers will feel that their views are represented on
television.
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To a large extent, television programming is based on commercial considerations
and/or broad public service guidelines. Danish television stations are independent
of government authority and the government’s politics, which is likely to make the
Danes take a positive attitude towards television. This is likely to have had a deter-
mining influence on the rate of adoption of DTT.

Trust in public institutions is high in Denmark. While trust in media is generally low,
trust in television news is high. Trust in public institutions can have a positive deter-
mining influence on the rate of adoption of DTT, and the fact that television is second
highest in trust can have had a determining influence on the rate of adoption of DTT.

The Queen’s New Year televised speech plays a big part in the public discourse in
Denmark, in the media, and in private conversations, around New Year’s evening [95].
Thus, the Queen’s speech can be perceived as playing a part of the implicit service of
DTT: being able to take part in the private and public discourse surrounding this broad-
cast event. This is just one example of a television tradition, but if the Danes perceive
this as an implicit service of DTT, this is likely to have had a determining influence on
their motivation to adopt DTT. The existence of a tradition of watching television on
certain occasions can have a determining influence on the adoption of DTT.

Finally, one can make a somewhat banal observation: Danish is spoken in a big
part of the content in the public service channels. The fact that in almost all areas
there is coherence between the national culture and the television culture, also with
respect to language, is likely to have had a positive determining influence on the rate
of adoption of DTT.

If the Danes viewed DTT as an enabling service, making them able to watch
television, this is likely to have had a determining influence on their willingness
to adopt DTT. Likewise, if the Danes viewed the explicit service of DTT as being
entertained, this is also likely to have had a determining influence on their willing-
ness to adopt DTT.

12. Discussion

It seems that television plays a role in Denmark that would motivate many televi-
sion viewers to want to be able to watch television also when DTT would be the only
option for watching television. In conclusion, one can say that both the national
culture and the television culture of Denmark were conducive to adopting DTT in
Denmark.

The proposition in this study has been that a country’s culture may influence the
rate of adoption of a service innovation, no matter how the service innovation is per-
ceived, but if the service innovation is perceived as part of or connected to a service
offering that is broadly founded in the culture, there may be a stronger causal rela-
tionship between the culture and the rate of adoption of the service innovation. This
study has made the argument that adopters may have associated DTT with entertain-
ment, which plays a big part in Danish television culture. This study did not investi-
gate if DTT was perceived as part of an entertainment domain by Danish adopters;
therefore, this cannot be confirmed empirically. But with respect to convergence, this
study hints that the convergence of content and technology that takes place at the
industry level may not be particularly confusing to consumers because they may not
make the distinction between service/content and technology in the first place.

Ten cultural variables from a list of 21 cultural variables that have some
overlap with cultural variables identified in previous research represented the
framework for the study. The selected variables represented all four categories
of the definition of culture. Therefore, the answer to the RQ is that cultural
values, cultural behaviour, material culture, and language in unison may have a
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determining influence on the rate of adoption of a service innovation. It would
be overstating the findings to suggest that specific variables have specific influ-
ence, but it is certainly relevant for further research to establish a ranking of
the influence that different cultural variables may have on the rate of adoption
of service innovations. The framework appears to be meaningful in studies of
cultural determinants of the rate of adoption of innovations, not just of service
innovations. However, in studies of other topics, it may be relevant to include
other cultural variables than the ones used in this chapter.

Rogers categorised the determinants in five categories, based on research up
to 2003. Based on the findings of this study and the other studies mentioned in
the literature review, it appears meaningful to add a sixth category, (VI) culture.
With this addition, it is likely that we can get more precise insight into what deter-
mines the rate of adoption of an innovation. This may then have consequences
with respect to the relative influence of the causal variables. Rogers pointed out
that ‘Little research has been carried out to determine the relative contribution of
each of the five types of variables [...] ([1], p. 223). This study cannot offer precise
insight into the relative contribution of each of the now six categories of variables
that determine the rate of adoption. However, it is likely that the determining vari-
able that is the strongest predictor will vary with type of innovation, the innova-
tion’s target group and the context of the innovation, including the cultural context.
This study has not generated findings on the relative influence of culture on the
rate of adoption of DTT, but it is likely to have played a role. The fact that both
households and organisations within the same culture had a 100% rate of adoption
can hint of a not minor determining influence of culture. The relative influence of
culture certainly seems relevant to include in future research.

As has been pointed out, it seems plausible that intangible service offerings may
be more influenced by national culture than are physical goods and products. This
study cannot establish this, as a comparison has not taken place. But a point is that a
positive correlation (i.e. culture affects the adoptive process of service innovations)
may be true for all service innovations, but the actual influence can be either posi-
tive (speeding up) or negative (slowing down) the rate of adoption: in the case of
DTT, the television culture in Denmark is likely to have had a speeding up influence
on the rate of adoption of DTT. But in a country, where television does not play a
strong role in the culture, this may have a slowing influence on the rate of adoption
of DTT. Thus, it may not be the national culture as such that has the biggest cultural
influence but rather the topic culture. Therefore, the concept of topic cultures is
also relevant to include in future DOI research.

As was pointed out by Fitzsimmons et al. [51], companies may have difficulty
in putting into words what their services are. This may or may not be the same
for consumers. But the difference is that consumers do not have to put this into
words; they just have to react to an innovation that may influence a big part
of their everyday life. Especially when the innovation in question is a service
improvement of an existing service, the consumers have insight into at least
some features of the innovation, and they know if they need the service or not.
When the innovation is a service that is important in their daily life (their media
habits) and the cultural life of the country, it is not likely to be a question of if
they want to adopt but a question of when. By making the distinction between
national culture and topic culture, we are likely to get better not just at under-
standing a causal relation but also of being able to predict the outcome of an
adoptive process. The latter is a key element in diffusion of innovation research,
which is not only descriptive but also predictive: we want knowledge on how to
predict the rate of adoption of innovations. Thus, the findings of this study are
also relevant to the forecasting research field.
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Chapter 5
Television as a Surveillance Tool

Ananda Mitra

Abstract

“Television” has now become a screen for the projection of different kinds of
data that operate in a full-duplex fashion where the screen and its accessories not
only provide data to the viewer of the screen but also become a tool for the collec-
tion of data about the viewer. For instance, the moment a smartphone is connected
to the screen to watch an episode on YouTube, data about the viewer and viewing
habits of the viewer are available to a corporation. This process opens up significant
opportunities for data collection that borders on surveillance, and different institu-
tions are able to collect customized information about the individual. This chapter
will explore the mechanisms of this process of surveillance and the benefits and
burdens offered by this emergent technology.

Keywords: television, big data, surveillance

1. Introduction

Television (TV) that became a ubiquitous part of households in many parts of
the world since World War II has been witnessing a significant transformation since
the turn of the twenty-first century. Starting in the early 2000s, TV has morphed in
many ways such as in the size and quality of picture it delivers, the kind of content
it can offer, and the multiple ways in which it can be used.' Yet, in spite of these
changes, it has been the case that TV has remained a site to consume narratives.”
Within the narrative paradigm, narratives, as pointed out in the work of Fisher
[7-9] and later in the research on narrative bits [10-13], are also windows to the
lives of individuals and groups. While TV has brought narratives home, the knowl-
edge of the narratives of people can allow one to better understand the person and
predict and control what the person may do. This perspective on narrative suggests
that every person has a “life story,” and access to that story offers an insight into the
person’s life. The challenge has been accessing the story in detail. Creating a detailed
narrative requires constantly watching the person and tracking the person’s beliefs,
interests, and behavior. The matter of watching and constructing the narrative was
eased when the advent of the digital allowed the analog, flesh-and-blood person,
to construct a digital representation of the self in the digital space. This was akin
to creating the life story online, which could be the repository of the narrative
of the person. Indeed, this is the realm of big data [14, 15]. In this essay I argue
that TV, originally the conduit for offering passive narratives to the audience, is

! There are numerous books on the history of television and its development that are used for introductory
courses in mass communication that enumerate this aspect of the development of television.
? The focus on narratives in television has been examined by many scholars who make the argument that

television is eventually about story telling [1-6].
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transforming into a tool that can watch over the audience and construct a dynamic
narrative of the audience, thus operating as tool for surveillance.

2. The passive narrative

Since the early days of TV in the developed countries of the West, technology
and medium had been considered to be a passive device that was the conduit that
brought information to the people who would watch the screen seeking anything
from entertainment to education. TV has sometimes been called the “idiot tube,”
for the mesmerizing effect it would have on the watcher who could be distracted
to catatonic inactivity just watching TV in a “mindless” way without having to
bring any intellectual energy to the process of watching TV. This phenomenon was
examined copiously by scholars from many disciplines, and numerous theories
were proposed and debated that examined the “effects” of watching TV as would be
found in many introductory books on mass communication.

One important assumption that underpinned the emergent theories claimed
that the audience of TV was a relatively passive and often disengaged person (see,
e.g., early research by Klapper [16]). This assumption was especially true for the
programs of research that mimicked the natural scientific methods of research
devising experiments and interventions with samples selected from the population
to understand the effects of TV in numerical terms, as in the case of develop-
ment of theories such as cultivation theory often considered to be a central tenet
of understanding the effect of TV. Other researchers who subscribed to a more
cultural anthropological, critical, and cultural interpretations of the role of TV in
everyday life sought answers in the ways the audience would talk about television
or through observational studies where the audience would be observed to see how
they interacted with the narratives and discourses on television, as in the case of
scholar originating in the Birmingham Centre for Cultural Studies and offering the
vast array of literature on the role of TV within popular culture starting with the
work of scholars such as [17]. In both approaches, however, there was the shared
presumption of relative anonymity of the audience where any individual member of
the audience was a part of a larger similar kind of people where the specific indi-
vidual was unknown to those who created and circulated the content of TV. This
presumption worked well for the industry because the content producers were only
concerned with creating content that could be of appeal to a certain type of audi-
ence and not to any individual person since there was no definitive way of knowing
who the person was.

This lack of information about a specific member of the audience was largely
a factor of the way in which TV technology worked from its inception to the
time when the Internet became a part of everyday life for large groups of people.
Traditional TV technology was designed to deliver a robust image and sound to
the audience without the audience having to come to the place where the content
was available as in the case of movies. Like its predecessor—radio, TV brought the
message to the home of the audience. The content distributors had little knowl-
edge of who was watching the content, why they were watching the content, or if
the audience was liking the content. For the content distributors such as the NBCs
and BBCs, once the content left the antennas, there was no way to “control” the
content and trace where it went or what happened to the content. At the reception
end of the process, TV technology was a “passive” tool that merely displayed the
content on the screen. Once the TV was turned off, the screen was just a part of
the furniture in the room. This status quo changed with the increasing adoption
of the Internet in the public sphere.
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For alength of time, the television screen achieved a sense of status quo until
around the 1980s when one of the key quests was to push the size of the screen so
that a cinema-like experience could be reproduced in the privacy of homes for those
who could afford the huge back-projection units that often had pictures of poor
quality. This trend to improve the picture quality continued for decades.

However, a change started to happen in homes of the developed nations in the
latter part of the 1990s, and by the 2000s, there was an increasing interest in a dif-
ferent screen that had made its way into the households of the developed nations—
the computer monitor—very similar in technology to TV but often only available
for displaying text that would appear on the screen in monochrome. However, the
magic of the computer screen was in the fact that there was an additional device, the
computer, which was connected to the screen that allowed the user of the computer
screen to interact with the screen unlike the user of TV screen who merely viewed
the screen. This change was especially important, because the interaction produced
an active audience who could personalize the experience of using the screen. Even
if the use was restricted to typing words on the screen, it was a different form of
interaction with a device that looked similar to TV screen that the user was already
accustomed to.

This interactivity with the computer screen progressed in several different
directions in the early part of the twenty-first century. With increasing home-based
access to the digital network of global computers—the Internet—the interactive
computer screen became a conduit to a larger virtual space with increasing libraries
of data that the user could access. This data, often residing on computers all over the
world, could be accessed by any of the computers using the computer screen. Even
though the computer and the TV screen were beginning to look similar, their func-
tions were constantly diverging with the TV screen becoming a site for narratives
that the user could not control. The narratives of the TV screen were simply sent
out to the user with the expectation that the user would subscribe to the narratives
when the screen brought them home; indeed, the users were expected to manage
the everyday life practices of their lives to suit the demands of the TV screen if the
users wanted to access the narratives on the TV screen. Therefore, people would
plan their evenings around the shows they would watch on TV [2]. On the other
hand, the narratives were within the control of the user on the computer screen.
Here, the user could build an unending narrative by accessing multiple data that
were connected by hypertext to each other allowing the user to constantly explore,
discover, and construct the personalized narrative that the user sought and not what
the TV institutions handed out.

The seduction of interactivity, coupled with the primacy of the computer screen
over the TV screen, led to the demand for a single-screen solution where the screens
could be merged into one where the single screen would serve primarily as a conduit
for interactions that would allow the user to construct their personalized narrative
that would appear on this single converged screen. It is this demand for convergence
that allowed the ubiquitous merged screen to become a site for collecting data about
individuals.?

3. The interactive narrative
The notion of convergence is particularly important in the context of the emer-

gent screen in the private spaces occupied by individual members of the audience.
The duality between computer screen as a site with the potential of creating an

3 The notion of the screen has a multifaceted implication as discussed elsewhere [18].
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interactive narrative, such as writing a book, and the TV screen as a site of consum-
ing narrative was increasingly being erased as a single converged screen was replac-
ing the two where the single screen would converge the different functions into one
site. The notion of technological convergence precisely states that new tools often
diminish the need for multiple tools with multiple functions into a single tool that
offers the convenience of doing many functions with one gadget.*

The new digital TV with access to the Internet built into TV was becoming
commonplace by the early 2000s and became nearly ubiquitous within 5-6 years,
especially in the USA where all TV broadcast changed to digital broadcast on June
12,2009, and nearly 97.5% of the American homes were ready for the mandatory
transition.” Within the next several years, the transition to digital TV, the nearly
ubiquitous availability of broadband connection to the Internet, and the emergence
of content conglomerators, producers, and distributors that were distinct from the
traditional media content providers offered new narratives to the audience. Thus,
the dominance of corporations such as Netflix, Amazon, Hulu, YouTube, and others
less prominent institutions allowed for narratives to be converged on the now-
interactive screen in the private home. The narratives could now smoothly travel
from the screen of the smartphone to the screen of a tablet computer, to the screen
in the living room, to the projection system in the den, to the screen on the back of
the driver seat in a car, and to the seat-back screen on a transcontinental flight. The
same narrative was available everywhere.

This narrative was also partially composed by the viewer and could be com-
pletely distinct from the narratives composed and consumed by other viewers.
This narrative had a distinct characteristic of interactivity that was missing in the
traditional TV narrative.

The notion of interactivity, as proposed here, is derived from the way TV nar-
ratives have traditionally worked. In discussing the “flow” of television, it has been
suggested that the programming decisions by the traditional TV content providers,
from the CNNs to the BBCs, were thoughtfully made to construct an intertextual
narrative that would span an evening of watching TV where the passive viewer has
no little choice but to follow the narrative pattern constructed by a network. The
availability of hundreds of TV channels, and the simple remote control, allowed
viewers to “interact” with the narrative, create a partially customized narrative by
switching between channels, and construct a narrative that gratified the audience,
albeit within the limits of what was available on the channels. The availability of
recording technology from the traditional VCR to the DVRs allowed users to shift
the viewing time to one under the control of the viewer and watch only the narra-
tives that the individual viewer was interested in.

The popularity of the Internet, accompanied with the availability of content
producers and distributors mentioned earlier, however, altered the way in which
the viewer could interactively construct narratives. First, it became far simpler to
shift the viewing time, an advantage that was already available through the more
elaborate home-based recording technologies. The viewer now had the ability to
seek and find narratives at any time the viewer wanted to consume narratives. The
boundaries of space and time were disrupted because the ubiquitous connectivity
to the Internet through multitude of digital devices, some of which were portable,
allowed the viewer to call upon programs and narratives anywhere and anytime
the individual wanted. Second, the narratives could be obtained from a multitude
of sources where the viewer was no longer restricted to the traditional providers
of narratives such as the TV channels. The increasing digitization of video (and

* https://www.sciencedirect.com/science/article/abs/pii/S0308596198000032
> https://www.nielsen.com/us/en/insights/news/2009/the-switch-from-analog-to-digital-tv.html
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audio) allowed for narratives to be obtained from sources that would never be
considered providers of narratives, including noninstitutional sources that could
not have afforded to be in the public sphere before the availability of the Internet.

In particular, YouTube is the example of the worldwide video-sharing platform.

A viewer could now call upon narratives that were from individual composers of
narratives who would never be found in the traditional media spaces. All that was
needed was the ability to do the appropriate queries to yield the kinds of narratives
that the viewer was interested in. Third, the viewer could interact with multiple
sources of narratives and create a customized “playlist” that specifically would be
designed to meet the interest of the viewer and could be distinct from other view-
ers. Even though the viewer was still restricted to the narratives that were connected
to the network, the choice was sufficiently large that a viewer could construct a very
specific playlist to satisfy the “taste” of the viewer. Finally, all of the narratives, and
the queries that create the conglomeration of narratives, could now be done through
the interface of the TV screen which transformed from the passive screen to a site of
interaction between narratives and the viewer.

The common theme for this transformation is the interactive power attributed to
the viewer with the privilege of being able to search for the narratives based on the
interests of the viewer. It is precisely this interactivity, now happening through the
press of buttons on a TV remote control, that transforms the relationship between
the viewer and the TV screen which now serves as the gateway for the vast digital
space where content is located. It is precisely the nature of the gateway that makes
the TV screen the window into the world of the individual viewer who, while
watching the narratives, is also being “watched” by the TV screen.

4. Watched by TV

In February 2018, an analysis by the reputed magazine Consumer Reports
announced that their testing revealed that the increasingly ubiquitous “smart TV”
was capable of “watching” the viewer and keeping a detailed record of the viewer’s
TV watching patterns and related behavior.® As more of smart devices find a place
in the average home, there are other gadgets that can work in tandem with smart
TVs to perform the task of “watching.” Consider, for instance, the Alexa devise that
responds to voice commands to perform simple tasks, including connecting with a
smart TV to control the smart TV.” All such devices and functions rely on the fact
that these devices always “surveil” its environment—watching with built-in cam-
eras, listening with built-in microphones, and capturing data with built-in sensors.
Real people occupy the space that is under the surveillance of these devices.

It is useful to briefly consider the way in which the process of surveillance has
been examined over a period of time. The practice of surveillance has been around
since the times that people wanted to “watch over” others. The need to watch has
most importantly been related to the notion of security where the watcher has
been concerned about the fact that the watched poses a threat to the interests of the
watcher. Those interests could be intertwined with the interests of the watched as
well; thus, the process of watching becomes particularly important to maintain a
sense of order within a specific societal system. Indeed, this perspective was aptly
summarized by Mike Rogers, the chairman of the intelligence committee in the
American House of Representatives, following the embarrassing report in 2013 that

® https://www.consumerreports.org/televisions/samsung-roku-smart-tvs-vulnerable-to-hacking-con-
sumer-reports-finds/
7 https://www.zdnet.com/article/how-cia-mi5-hacked-your-smart-tv-to-spy-on-you/
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the National Security Agency (NSA) was surveilling the phone conversations of
European leaders such as Angela Merkel. Mr. Rogers was quoted to have said, “It’s
a good thing. it keeps the French safe. It keeps the US safe. It keeps our European
allies safe” [19]

The intimate connection between the maintenance of order and discipline
becomes the central thesis of the academic examination of the process of surveil-
lance when scholars such as Foucault [20] begin to connect surveillance to power
and discipline. Among the different ideas of surveillance that emerged as important
was the notion of the Panopticon which claims that the powerful is constantly
watching everything all the time [21]. The Panopticon society was built around a
strict definition of discipline, and in the late 1800s and early 1900s, the metaphor
was principally used to describe the ways in which totalitarian nations and despots
would want to constantly watch everything to maintain power and discipline (see,
e.g., [21-27]).

In some cases, however, there is the emergent interest in examining how the
watchers could also include corporations and institutions that had a motive unre-
lated to discipline and power but more interested in understanding the “market”
that the institution would be interested in serving (see, e.g., [28]). This is especially
true for the type of interactive technologies described in this essay. The advent of
the technologies described earlier in this essay is, however, concerned with the cor-
porate watching rather than the discipline- and power-based Panopticon world that
earlier scholars were concerned with. TV in the house is now constantly watching
and monitoring the individuals that use TV not to stop sedition or to exercise power
over the watched but to better understand the “taste” of the watched to ensure that
the watcher can best deliver content to the watched that the watched is most likely
to consume. In a transactional system where commodities would be sold for profit
the process of TV watching, the audience is to better commodify the audience who
can then be sold to appropriate institutions as a part of a potential market. The
point of interest in this transaction is not the seditious behavior of the individual, as
in the case of cameras watching for shoplifters in large shopping areas, but more in
constructing the life story of the individual to analyze and predict what the indi-
vidual may like to consume. The process of watching is thus tied to creating the life
story of the audience that TV can obtain by “watching” the data that the individual
generates. The data was being generated for a long period of time through a variety
of digital tools that a person could be using, but TV converged all the functions of
data collection into one console which increasingly becomes ubiquitous in the life of
most individuals in the developed and developing worlds. The Panopticon TV in the
living room is thus watching a set of different things that early surveillance studies
have pointed toward, albeit no longer in the context of discipline and power.

The new Panopticon created by TV at home is however less about discipline and
power and much more about the way in which the “customer” who is being watched
can be analyzed as a commodity who can be sold to those that are interested in
selling to the watched. Simultaneously, the Panopticon condition becomes far
more benign and perhaps even comforting to the watched by creating a cocoon of
comfort within which the watched can dwell, where the cocoon is created by the
TV itself. This process is possible because the customer voluntarily interacts with
the TV by offering information to the TV and the vast array of interests that the TV
represents. There are broadly two kinds of information that the watched offers to
the watcher through the modern television—attitudes and behavior.

The information about the attitudes, interests, beliefs, and tastes is offered by
the specific discourse the watched offers to the different providers of information
that bring content to the TV. Consider, for instance, the simple act of accessing a
digital video service such as YouTube that can be accessed on a smartphone and
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then projected on the TV. In some cases, the TV itself would offer the option of
connecting directly to a service such as YouTube. Indeed, it is estimated that nearly
80% of TVs in American homes would be connected to the Internet by 2019 and any
TV that is connected to the Internet can potentially be accessing YouTube without
the need for any other ancillary device.® This connection makes TV the conduit for
the vast amount of data available on YouTube as well as many other segments of the
digital space that contain searchable data. One of the key aspects of this connection
is the ability of the person being watched search for specific kind of content that
can be accessed by TV and displayed on the screen. The person inscribes attitudes
and preferences in the language of the search. Companies like Google have been
using similar information for a long time and are thus able to offer personalized
advertising when a person is working on a computer. There are ways in which such
personalization of marketing messages can be turned off through the adjustment of
specific settings on an application provided by a corporation. The matter becomes a
little different on TV where the very purpose of the tool, the TV, is to watch narra-
tives, and in the environment of services such as YouTube, the viewer must reveal
interest information to customize what the person is watching or interested in
watching. The process of using TV to access narrative content is intimately con-
nected with the process of revealing to TV the watcher’s interests, attitudes, and
beliefs.

This information is also connected with the disclosure of behavior patterns.
Given that much of the consumption of the content is happening through the
content providers such as YouTube, Hulu, Netflix, and other Internet-based
content delivery systems, there is a constant record of what was watched, when it
was watched, how it was paid for, and in some cases greater granular information
related to the particular watcher in a multi-people home. For instance, Netflix offers
the opportunity to set up multiple subaccounts under one primary account for
each member of the household, and the data that is built up actually shows which
particular person was actually using specific content. In homes that have multiple
T'Vs, it is also possible to surveil which particular TV was being used to watch what
content offering a detailed understanding of the specific members who are being
watched by the corporations through the conduit of TV.

The attitude and behavior data that such surveillance offers eventually become
a narrative about the people who are being watched over. It is this narrative that
becomes especially important in the new Panopticon system produced by the
modern TV.

5. The story of the watched

As suggested in the opening of this essay, analog person has increasingly been
supplemented by the digital self where the latter can be constructed as a story about
a person using the data that is produced by the analog being. The surveillance that
the TV does within the privacy of the home is geared toward the construction of
that narrative. A specific and unique narrative is produced by the Panopticon TV
which examines the different aspects of the life of a person, and this life story of
the person becomes a part of the analog person itself. This narrative can be quite
detailed with some specific characteristic because of the number of different
aspects of a person life that is being watched by the TV as indicated earlier.

® https://www.telecompetitor.com/report-percentage-of-smart-tvs-actually-connected-to-the-internet-
on-the-rise/
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First, the narrative is cumulative. TV is constantly watching and updating the
narrative. Every time an individual interacts with the TV, a new segment is being
added to the narrative of the life of the person. This process is similar to the way
in which other data about an individual is constantly updated, as in the case of the
combination of location based on Global Positioning System (GPS) and applica-
tions that offer mapping information such as Google Maps. These applications
retain the records of the movement of a cell phone through space and are thus con-
stantly updated offering a “time line” of spaces that a person might have inhabited.’
The TV surveillance operates in a similar way because the attitude and behavior
data being collected by the TV is also constantly updated and the ongoing narrative
of the life of a person is stored for future reference. This certainly has its advan-
tages, where a viewer can, for instance, resume watching a show from where it was
left off, offering the Panopticon TV an opportunity to see how the “rhythm” of a
personss life unfolds on a moment-to-moment basis. Similarly, because TV knows
the story of a personss life, it knows, through its applications, what the person may
like to watch next with very well throughout suggestions being offered by the TV
with respect to what entertainment the watched individual may be encouraged to
watch. The TV watchers life story is now known to the TV, and TV can gently help
to shape that story to reinforce the elements of the story that have been prominent
over time. Thus, a person who watched a few episodes of a science fiction would be
encouraged to watch other shows belonging to the same genre.

The longitude of the narrative is also connected with the way in which an
attempt is constantly made by the different tools of surveillance, including TV, to
triangulate the data to create a narrative about the individual which would encom-
pass all the data about the person. Current laws may make it a little difficult to cor-
relate all the data sets, as in the case of privacy laws in the USA where the medical
data of an individual is held sacrosanct and unavailable and generally unconnected
with other narrative elements of a person’s life. However, there is sufficient data
about a person that can be available to the Panopticon TV which would allow the
TV to surveil the individual in a more precise manner and further help design the
ongoing narrative of the person being watched. For instance, gadgets like the Alexa,
which respond to voice commands, can be connected to the TV to control the TV
with spoken words, as explained in a guide, “Once you link Quick Remote with
your Roku device and Alexa, you can use voice commands to tell Quick Remote to
navigate the Roku menu system and select any app to start playing.”” There are two
important aspects that need to be noted in these instructions: first, it shows how
to connect three different applications (Quick Remote, Roku, and Alexa) to each
other to have the convenience of sending voice commands to the Panopticon TV. All
these three systems are sharing the data with each other and thus creating a robust
narrative about the person who is being watched.

The second important aspect pointed out in these and numerous other such
instructions is that the user, or the watched, is offering the data to construct the
narrative. There are no hidden cameras or stealthy sensors that are surreptitiously
watching the person. On the other hand, the person chose to find the convenience
of talking to the TV and thus voluntarily obtained the devices and the applications
which help to create the dynamic narrative that eventually makes the life of the
person more comfortable. Indeed, this comfort is best maintained if the person’s
life story is fully known to the Panopticon TV and its army of other devices that is
constantly updating the narrative of the person and creating the zone of comfort
for the person that eventually becomes comfort for the analog self where the digital

° https://wwwwired.com/story/google-location-tracking-turn-off/
0 https://wwwlifewire.com/use-alexa-with-your-tv-4161152
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narrative helps to predict what the analog self needs. Consider, for instance, the
notion of Internet of Things (IoT) that hopes to convert information from and
about every device that surrounds an individual to a centralized interconnected
database about the person making the life story as complete as possible. When such
projects come to fruition, the surveillance, aided by the voluntary data offered by
the individual, would transcend the TV. In that future, all devices, including TV,
would be geared to collating the most complete life story of the watched.

6. Where does this leave us? The watched

There are a few things worthy of note with respect to the way in which TV has
transformed into a tool for watching the watcher. First, this process has not been
forced upon a population who had no option but to be watched. A small amount of
knowledge about the ways in which the tools are watching us can allow us to shut
off the surveillance. None of these tools, including TV, makes the data collection
process a “required” activity to use the tool in its basic and rudimentary way. One
can certainly watch television shows broadcast “over the air” without connecting
the TV to the Internet. In a similar way, it is possible to use the Alexa speaker as only
a portable speaker connected to a smartphone that has music stored in it. Indeed,
even a smartphone can be used to make phone calls only without connecting it to
the digital realm.

However, as these examples show, when a user chooses to not connect the TV to
the Internet, or Alexa to its manufacturer, and the smartphone to a data plan, the
user is sacrificing the ability to use the tools to their full potential. Additionally, the
user is sacrificing access to the numerous programming options offered through
these tools. There is, therefore, a constant tension between the inclination to main-
tain a sense of privacy while watching TV and retaining the convenience of the TV
making suggestions about what would be interesting to watch. If TV is allowed to
surveil, and it is connected with the other tools that surround the TV, then it will
eventually be able to create an increasingly complete life story of the person who uses
TV. This complete life story could become the way in which TV constructs a medi-
ated reality for the person who is being watched. As discussed earlier, this reality can
become progressively myopic and an echo chamber within which the person would
reside while the Panopticon TV creates the comfortable media space for the person.

This future is increasingly realistic since the function of TV as the bearer of
the programs offered “over the air” or even through the cable system that became
commonplace in the 1980s is quickly shifting. In many parts of the world, there is
the increasing tendency to “cut the cord” and get rid of the cable delivery of pro-
gramming. Cable companies are increasingly facing a threat where the centrality of
program delivery by cable is being replaced by program delivery via the Internet.
Numerous companies such as Amazon, Roku, and Apple are offering accessories
that could be connected to the TV, and program would be delivered through the
connection of the accessory to the Internet. Thus, a Roku “stick” can connect to the
Internet, and the programs would be offered by Roku in collaboration with other
content aggregators such as Sling, YouTube, and Hulu, to name a few. In some cases,
a complete ecosystem is produced by a company like Amazon that would offer the
accessory for TV, a household voice activated information retrieval system such
as Alexa, and content through the vast store of content that Amazon owns. As the
user is migrating to these options, the user is also required to share information
through the conduit of the TV with all these different corporations that continue to
watch the watcher. It is indeed a world of constant surveillance, whenever the TV is
switched on.
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