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ABSTRACT 

This study examines the social shaping of digital radio in Europe and provides new insights about the main 
competing technologies and the discourses built around their capabilities. 

The radio frequency spectrum is a limited resource and in order to be used in the most efficient way different 
organizations have been researching optimizing standards since the mid-1980s. The Eureka-147 project 
produced the first European digital broadcasting standard DAB whose development have been initially 
fostered by public service broadcasters and electronics manufacturers, consequently by commercial 
broadcasters and governmental institutions. 

The design and policy of DAB did not manage to grasp the attention and support of all the actors present in 
the nascent digital radio industry. A decade after its launch DAB was followed by other digital radio standards, 
as DAB+ and DRM, in the role of complements/competitors. At the same time the Internet started to be used 
as infrastructure for delivering radio or sound entertainment content. 

Thirty years after the beginning of the European digital radio experience, the picture is still complex and no 
technology achieved a complete and harmonized implementation. Across Europe, countries have been 
involved in the digitalization of radio to different extent: Norway announced FM transmissions shutdown in 
2017, UK and Switzerland have developed an almost nationally wide digital network coverage and are about 
to run their switchover plans, some other countries as Sweden and Italy are still in a transmission-trial and 
evaluation phase. 

The history of digital radio in Europe offers ground for a Social Shaping of Technology analysis as exposed in 
“The Social construction of technological systems” (1987) by Wiebe Bijker, Thomas Hughes and Trevor Pinch. 
The Social Shaping of Technology claims that technologies and their outcomes are always socially negotiated. 
According to this theoretical framework and in particular to the Social Construction of Technology (SCOT) 
methodology, it is possible to highlight a number of social groups negotiating the final technology in the 
development of every artefact. In particular SCOT allows to find points of interpretative flexibility, namely 
diverging interpretations that different groups have of a same technology or a particular feature of it. These 
arguments or discourses are built around a technology or its features in order to foster a particular concerns of 
the corresponding group. 

This master thesis analyses the development of digital radio in Europe according to the framework provided by 
the Social Shaping of Technology, enriching the number of case studies that have been conducted following 
this framework. In this way the dissertation “The Social Shaping of European Digital Radio” provides an 
overview on the social, political and economic forces which negotiated the technology throughout its 
development and provides a deeper understanding of the overall digital media technology industry. 
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SAMMANFATTNING 

Denna studie undersöker den så kallade ‘sociala utformningen’ (The Social Shaping) av digital radio i Europa 
och finner nya insikter om de huvudsakliga konkurrerande teknologierna och diskurserna som konstruerats 
runt deras kapaciteter. 

Radiofrekvensspektrat är en begränsad tillgång och olika organisationer har sedan 1980-talet forskat kring 
optimiserande standardteknologier för att ta reda på hur det kan användas på det mest effektiva sättet. 
Eureka-147-projektet producerade det första europeiska digitala radioutsändningarna DAB, vars utveckling 
inledningsvis har främjats av allmän radiotjänst och av elektroniktillverkarna, och sedan av komersiell 
radiotjänstföretag och statliga myndigheter.  

DAB:s design och styrelseskick lyckades dock inte fånga tillräckligt med uppmärksamhet och stöd hos 
samtliga aktörer som var närvarande vid den begynnande digitala radioindustrin. Ett decennium efter dess 
lansering, följdes DAB upp av andra konkurrerande/komplementerande digitala radioteknologier, som till 
exempel DAB+ och DRM. Samtidigt började internet att användas som infrastruktur för radiosändningar eller 
ljudunderhållning.  

Trettio år efter att det digitala radioprojektet sattes igång i Europa är bilden fortfarande komplex och ingen 
teknologi har än så länge lyckats med en fullbordad och harmoniserad implementation. Inom Europa har olika 
länder varit involverade i radiodigitaliseringen i olika utsträckning: Norge har annonserat FM-släckning under 
2017, Storbritannien och Schweitz har utvecklat ett nästan nationsvid täckning av digitalradionätverket och 
ska snart sätta igång sina planer för digital övergång, och andra länder, såsom Sverige och Italien till exempel, 
befinner sig fortfarande i en fas av testning och utvärdering av digitala sändningar.   

Den digitala radions historia i Europa utgör en grund för en analys av den sociala utformningen av teknologi, 
som den är beskriven i “The Social construction of technological systems” (1987) av Wiebe Bijker, Thomas 
Hughes och Trevor Pinch. Denna analysmetod anger att teknologier och deras effekter alltid är socialt 
betingade och förhandlade. Utifrån detta teoretiska perspektiv, och speciellt i relation till SCOT-metoden, är det 
möjligt att betona och studera ett antal sociala grupper som förhandlar kring den slutgiltiga tekniken i 
utformningen av varje artefakt. SCOT möjliggör i synnerhet att finna aspecter av interpretative flexibility 
(tolkande flexibilitet), alltså de avvikande tolkningarna som olika grupper har av samma teknologi eller av en 
speciell egenskap hos den. Dessa argument eller diskurser är konstruerade runt en viss teknologi eller dess 
egenskaper med målet att främja särskilda angelägenheter hos respektive grupp.  

Denna masteruppsats analyserar utvecklingen av digital radio i Europa enligt den teoretiska ram som The 
social shaping of Technology erbjuder, och utökar således antalet case-studies som har utförts enligt denna 
metod. Således ger denna uppsats, “Den sociala utformningen av digital radio i Europa”, en överblick över de 
sociala, politiska och ekonomiska krafter som har förhandlat och format denna teknologi genom hela dess 
utveckling och tillhandahåller en djupare förståelse för den digitala medietekniksindustrin.  

!2



ACKNOWLEDGEMENTS 

I would like to sincerely thank my supervisor Nina Wormbs for her guidance and inspiration, for her excellent 
supervision, encouragement and advice throughout this master thesis project, and especially for her 
confidence in me. 

My sincere thanks goes to Prof. Haibo Li who accepted the duties as examiner for this master thesis and 
provided relevant feedback to improve my work.  

Finally, I would like to thank my parents, my grandmother and my sister, who in the first place made my studies 
abroad possible, Sofia, who constantly and unconditionally supports me, and finally my friends for their love 
and empathy throughout my whole life. Thank you for believing in me and giving me the strength and courage 
to pursue my goals.  

This research project was conducted as part of the master’s degree program in Media Management at the 
Royal Institute of Technology (KTH). 

 

!3

Matteo Campostrini



1. INTRODUCTION 6                                                                                          
1.1 BACKGROUND 6                                                                                                                 

1.2 RESEARCH QUESTIONS 6                                                                                                  

1.3 PURPOSE AND OBJECTIVES 6                                                                                           

1.4 SCOPE AND DELIMITATIONS 7                                                                                           

1.5 CHAPTERS SYNOPSES 7                                                                                                    

1.6 ABBREVIATIONS 10                                                                                                            

2. THEORETICAL FRAMEWORK 11                                                                   
2.1 THE SOCIAL SHAPING OF TECHNOLOGY 12                                                                    

2.2 THE SOCIAL CONSTRUCTION OF TECHNOLOGY (SCOT) 13                                            

2.3 BEYOND SCOT: TECHNOLOGICAL FRAME AND INCLUSION 14                                       

2.4 THE CONCEPT OF AFFORDANCES 16                                                                               

2.5 AFFORDANCES OF DIGITAL RADIO AS COMMUNICATION TECHNOLOGY 18                 

3. METHODOLOGY 24                                                                                        
3.1 SCOT - SOCIAL CONSTRUCTION OF TECHNOLOGY 24                                                   

3.2 PRIMARY SOURCES 26                                                                                                      

3.3 SECONDARY SOURCES 28                                                                                                 

4. THE SOCIAL SHAPING OF DIGITAL RADIO IN EUROPE 30                         
4.1 SOCIAL GROUPS ENGAGED IN THE SOCIAL CONSTRUCTION OF DIGITAL RADIO 31   

4.2 HISTORY AND DEVELOPMENT OF DIGITAL RADIO IN EUROPE 33                                  

4.3 DAB DEVELOPMENT IN SOME KEY EUROPEAN COUNTRIES 39                                     

4.3.1 UNITED KINGDOM	 40                                                                                                        
4.3.2 ITALY 	 44                                                                                                                           
4.3.3 SWITZERLAND	 46                                                                                                              
4.3.4 NORWAY 	 48                                                                                                                     
4.3.5 SWEDEN 	 50                                                                                                                      
4.4 COMPETING TECHNOLOGIES 52                                                                                       

4.4.1 DAB - DIGITAL AUDIO BROADCASTING	 52                                                                        
4.4.2 DAB+ - ENHANCED DAB	 54                                                                                              
4.4.3 DRM - DIGITAL RADIO MONDIALE	 54                                                                                
4.4.4 RADIO VIA IP/INTERNET	 57                                                                                               

!4



5. INTERPRETATIVE FLEXIBILITY, DISCOURSES AROUND DIGITAL RADIO 
AFFORDANCES 60                                                                                             
5.1 THE INFORMATION SOCIETY: THE “NEED” FOR RADIO DIGITALIZATION AND 
CONVERGENCE 60                                                                                                                   

5.2 THE TRADE-OFF BETWEEN QUANTITY AND QUALITY: SPECTRUM EFFICIENCY AND 
DIVERSITY 69                                                                                                                            

5.3 OWNERSHIP AND NETWORK FLEXIBILITY ISSUES 78                                                     

6. CONCLUSIONS 85                                                                                          
7. DISCUSSION AND FURTHER RESEARCH 89                                               
8. REFERENCES 91                                                                                           

!5



1. INTRODUCTION 

1.1 Background 

Radio is becoming increasingly digital. This is true both for production, which is arguably mostly digital, and for 
distribution/reception, which nowadays is a mix of analogue and digital terrestrial and digital IP-based. The 
transmissions models and technical standards enable and limit respectively radio as a societal service. 
Economic structures, legislation and cultural practices interplay with technology to form the media system of a 
particular country. 

1.2 Research Questions 

Main research question 

• What are the affordances of digital radio standards in Europe in 2015, exemplified by DAB/DAB+, 
DRM and IP/Internet? 

Sub-questions 

• What implementation and development lines have been negotiated in Europe? 

• What discourses around the different standards can be discerned? 

1.3 Purpose and Objectives 

The main purpose of this thesis is the analysis of the social shaping of digital radio. This entails an analysis of 
the social groups taking part in the process and their interpretations of the technology. Understanding what are 
the capabilities and the potential of a technology and how these have been constrained or shaped in a 
particular way is an essential step to shed light upon the intentions and of its development trajectories. In 
particular I will highlight what have been the discourses built around the affordances of every of these digital 
radio technologies. To be able to assess what a technology was argued to be capable of, I need to take a 
position regarding the actual functioning of a technology, hence what it really does afford.  

This thesis aims at the investigation and analysis of the different discernible strategies for the implementation of 
digital radio on a European level. In order to provide an overview of digital radio standards and how they have 
been shaped into the current state of art, my aim is to analyse the development of digital radio in five European 
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markets (UK, Switzerland, Italy, Norway and Sweden). The investigation will concern three main technologies 
which have been designated to the delivery of digital radio services, namely DAB/DAB+, DRM and IP/Internet.  

In order to draw a framework of the European situation, it is my objective to inquire about what have been the 
arguments presented for or against different digital radio technologies and which were the actors taking part in 
the negotiation and shaping of their affordances. In order to shed light upon different national cases it is also 
important to provide a brief explanation of the radio market, historical situation and power relations between 
the actors in the digital radio implementation. 

1.4 Scope and Delimitations 

The aim of this thesis is not to state the technical performance of different digital radio technologies. Instead 
the scope of analysis is focused towards the interpretations of different technologies presented by a number of 
actors in the European digital radio industry. Thus this study can only focus upon technologies that received a 
certain level of adoption in Europe. 

Another significant delimitation of this thesis is related to the primary data collection. Almost all the documents 
used as primary source were collected through the Internet and regard single actors in a specific national 
market. Thus the primary data are focused on a European level and apply to this specific socio-economical 
environment. Besides this thesis sketches a European framework upon five national cases which do not entail 
a perfectly complete overview, hence calls for study contributions about other European countries. 

1.5 Chapters Synopses 

Theoretical Framework 
In this chapter I will present the theories which led the analysis around the development of digital radio 
technology. Radio as communication technology has been for a long time the main source of information for 
large audiences and subsequently a medium through which alternative voices had the possibility to be heard 
on a large scale, hence it played an important role in western societies. For this reasons the theoretical 
framework presented involved this thesis cannot merely rely on engineering sources, but must recall 
sociological, historical and cultural studies. 

In this chapter I will present the main concepts used in this thesis introduced by “The Social Shaping of 
Technology” perspective, focusing in particular on the “The Social Construction of Technology” (SCOT) which 
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will be used as a methodology tool. A paragraph will briefly explain some concepts that Bijker further 
introduced in the definition of SCOT. 

Finally I will explain the concept of affordances introduced by J.J. Gibson, the second main theoretical tool 
which is used across this thesis. In the last paragraph of this chapter I exemplify how the concept of 
affordances can be applied to the field of digital radio. 

Methodology 
In this chapter I formalized a rationale defining SCOT as a methodology, describing in detail the different step I 
will go through in order to perform the analysis. In the second part of the chapter I describe the sources that 
have been used as primary and secondary data and analyzed.  

The Social Shaping of Digital Radio in Europe 
This chapter performs the first steps of the proposed methodology, namely introduces and defines the social 
groups taking part in the social shaping and subsequently retrace the history of digital radio in Europe. In order 
to provide a deeper understanding, the analysis is applied to five national cases (UK, Italy, Switzerland, Norway 
and Sweden) which are presented individually. Besides I will provide a brief explanation of the radio spectrum 
management in Europe. Finally I will explain what are the competing technologies taken into account and 
which were the criteria used in order to select them. 

Interpretative Flexibility and Discourses around Digital Radio Affordances 
In this chapter I explain the discourses which the social groups have built around the affordances identified in 
the competing digital radio technologies. When possible I will also provide the reader with objective data to 
compare the technical performance between the competing technologies, trying to describe what a 
technology really affords. 
The points of interpretative flexibility about the affordances of these technologies have been grouped around 
three main discourses: 

• The Information Society: the “need” for radio digitalization and convergence 
• The trade-off between quantity and quality: Spectrum efficiency and diversity 
• Ownership and network flexibility issues. 
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Conclusions 
In this chapter I will provide a brief summary of the findings referring to the main research questions. I will also 
give my point of view on the argument and in relation to the digital radio academia. 

Discussion and Further Research 
This conclusive chapter collects and briefly explain comments and critics on my own work. Here I will list what 
have been the main struggles during the formulation of this thesis, what can be improved, completed, 
developed and some hints for further research. 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1.6 Abbreviations 
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AAC - Advanced Audio Coding

AB - Aktiebolag

AER - Association of European Radios

AG - Aktiengesetz

AGCOM - Autorità per le Garanzie nelle Comunicazioni

AICT - Association for Information and Communications 

Technology

AM - Amplitude Modulaton

ARD - Arbeitsgemeinschaft der Ö&entlich-Rechtlichen 

Rundfunkanstalten der Bundesrepublik Deutschland

AS - Aksjeselskap

ASCAP - American Society of Composers, Authors 

and Publishers

ASPR - Association of Swiss Private Radio

ASROC - Association Suisse des Radios Numériques

BBC - British Broadcasting Corporation

BMI - Broadcast Music, Inc.

CA - Conditional Access

CCETT - Centre Commun d'Études de Télévision et 

Télécommunications

CENELEC - European Committee for Electrotechnical 

Standardization

CEPT - Conférence Européenne des Administrations des 

Postes et des Télécommunications

COFDM - Coded Orthogonal Frequency Division Multiplexing

CRA - Community Radio Association

CRCA - Commercial Radio Companies Association 

CU - Content Units

DAB – Digital Audio Broadcasting

DETEC - Département Fédéral de l'Environnement, 

des Transports, de l'Énergie et de la Communication

DLR - Deutschlandradio

DMB - Digital Multimedia Broadcasting

DMCA - Digital Millennium Copyright Act 

DNS - Domain Name System

DRC -  Dynamic Range Compression

DRM – Digital Radio Mondiale

DVB-H - Digital Video Broadcasting - Handheld

DVB-T - Digital Video Broadcasting  - Terrestrial

EBU - European Broadcasting Union

EC - European Commicìssion

EPG - Electronic Program Guide

ERO - European Radiocommunications O:ce

ETSI - European Telecommunications Standards Institute

EWF - Emergency Warning Functionality

FCC - Federal Communications Commission

FEC - Forward Error Correction

FM - Frequency Modulation

GE06 - Geneva 2006

GMBH - Gesellschaft mit Beschränkter Haftung

GUI - Graphical User Interface 

HF - High Frequency

IBOC - In-band on-channel

IEEE - Institute of Electrical and Electronics Engineers

IP - Internet Protocol

ISDB - Integrated Services Digital Broadcasting

ISO - International Organization for Standardization

ITU - International Telecommunication Union

LF - Low Frequency

LTE - Long-Term Evolution

MF - Medium Frequency

MPEG - Moving Picture Experts Group

MTG - Modern Times Group

MUX - Multiplexer

NAB - National Association of Broadcasters

NKOM - Nasjonal Kommnikasjonsmyndighet

NRK - Norsk Rikskringkasting

NTV - Norges Televisjon

OFCOM - O:ce of Communications

ORF - Österreichischer Rundfunk

PSB - Public Service Broadcaste

PTS - Post- och Telestyrelsen

QoS - Quality of Service

R&D - Research and Development

RAI - Radiotelevisione italiana

RAS - Rundfunk Anstalt Südtirol 

RDS - Radio Data System

RR - Radio Regulations

RRC - Regional Radiocommunication Conference

RRR - Union Romande de Radios Régionales

RTVA - Radio and Television Federal Act

RTVV - Radio- och TV-verket 

SBS - Special Broadcasting Service

SCOT - Social Construction of Technology

SFN - Single Frequency Network

SR - Sveriges Radio

SRG SSR RSI - Schweizerische Radio- und Fernsehgesellschaft 

Société Suisse de Radiodi&usion Società Svizzera Radiotelevisione

SSK - Sociology of ScientiEc Knowledge

UHF - Ultra High Frequency

UR - Utbildningsradion

USAC - UniEed Speech and Audio Coding

VHF - Very High Frequency

VSP - Verband Schweizer Privatradios

WI95  - Wiesbaden 1995

ZDF - Zweites Deutsches Fernsehen



2. THEORETICAL FRAMEWORK 

When considering the theoretical framework to be implied in this research several perspectives have been 
taken into account. These theories can be displaced on a line graph in which the extremes are represented by 
the technological determinism (or instrumentalism) on one side and technological substantivism on the other. 
Along this line another theoretical perspective takes place, namely the “Social Shaping of Technology”. 

In the postulations of technological determinists, technology is considered as neutral and always serving no 
other function other than that it was precisely meant and designed to serve. In this view, not only technologies 
are deterministic, but their evolution and innovations too. This theoretical perspective romanticizes the impact 
that technologies have on society and institutions. Technologies are per se purely objective and accordingly 
their applications. 

On the opposite side of this framework, technological substantivists claim the nature of technology as always 
ideologically subordinated to political and economic power. Substantivism asserts that technology is no other 
than ideology made into material form, hence structurally dominated. Sparks (2003) claims that modern  
communication technologies, for example, “have been shaped by the nature of capitalism and all of them have 
been used for forms of communication that are deeply marked by the kind of society in which they 
developed”.  1

The problem with the previous two schools of thought is that they overlook the complex issues related to 
structure and agency. Structure is the recurrent patterned arrangements which influence or limit the choices 
and opportunities available. Agency is the capacity of individuals or institutions to act independently and to 
make their own free choices.  2

 Sparks, C. (2003). Inside the Media. International Socialism, 98(7), p.34.1

 Barker, C. (2005). Cultural studies. London [u.a.]: SAGE Publ.2
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2.1 The Social Shaping of Technology 

Although ideally placed on a straight line across the two theoretical perspectives exposed before, the Social 
Shaping of Technology lays on another abstraction level. In fact the Social Shaping of Technology gathers in 
itself a greater spectrum of approaches which differ in their direction and field of interest. Williams and Edge 
(1996) claim that the wide variety of manifestations encompassing the fields of study in which the Social 
Shaping of Technology applied concurs to the greater analytical power of this perspective. With no call for a 
particular consensual orthodoxy, the Social Shaping of Technology studies in their overall framework “show 
that technology does not develop according to an inner technical logic, but is instead a social product, 
patterned by the conditions of its creation and use”.  In other words, in the social shaping thesis, technologies 3

are socially and historically contingent in their implementation and design. 

Technologies are determined as a result of a process in which a selection is made among the possible 
technical options – later on they will be introduced as technology affordances. This selection process is seldom 
referred to narrowly technical factors, instead the social shaping thesis argues that social considerations 
influence the content of technologies and their social implications accordingly. The variety and complexity in 
the nature of these selective choices reflects the diverging directions in which the Social Shaping of 
Technology is applied to analyze different concerns.  

The existence of choices is central to the concept of the Social Shaping of Technology. Choices can be 
conscious or unconscious, but it is reflected in artefacts and systems’ design and the direction or trajectory of 
innovation programmes.  Technology does not emerge from the influence of a single dominant logic or 4

determinant, but its development trajectories are manifold, leading to potentially different outcomes. In their 
diversity the final technologies have different implications for society and more importantly for different social 
groups belonging to it. 

In the Social Shaping of Technology, negotiability, irreversibility and closure are distinct and important 
processes. Negotiability refers to the bargaining power distributed among the participant social groups 
enabling their ability to drive the shaping of technology towards their ends, thus allowing a faceted set of 
possible social and technological outcomes. Irreversibility addresses the issue of whether or not some choices 
can be foreclosed or reversed, with particular reference to earlier technological choices influencing the 
unfolding development. Often this happens when technologies develop cumulatively, building upon knowledge 
and socio-technical infrastructure of pre-existing technologies, they become particularly entrenched “where 

 Williams, R. and Edge, D. (1996). The social shaping of technology. Research Policy, 25(6), pp.865-899.3

 Williams, R. and Edge, D. (1996). The social shaping of technology. Research Policy, 25(6), pp.865-899.4
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increasing returns to scale of investment result in ‘lock-in’ to established solutions”.  Closure, finally, is when a 5

technology is stabilized through some kind of consensus.  

Sometimes it is possible to recognize the stabilization of a particular technology design into a standard or a 
policy, leading the analysis of the Social Shaping of Technology to exceed its solely academic debate. Its 
implications into technology policy and decision-making opened these fields for more fruitful and complex 
debate while avoiding the application of merely linear deterministic models. The Social Shaping of Technology 
criticised the formulation of linear simplistic models conceiving innovation as a one-direction flow from a less 
sophisticated technology to a better reformulation of a problem-solving application. Contrarily, as a better way 
to describe technological change, the Social Shaping of Technology focuses on the dynamics between 
different stages in the artefact development, their reciprocal interactions and transformations from the ancillary 
expectation to the eventually practical implementation of technology.  6

Stressing the existence of a negotiability power and the importance of the dynamics happening between 
relevant social groups, some authors highlight the possibility of a political judgement by the Social Shaping of 
Technology over technological development. Technologies are not neutral, but fostered by particular social 
groups and their respective concerns which a particular technology is meant to address. In this way 
technologies are related to preservation and alteration of social relations between groups, in other words they 
are “politics by other means”.  7

2.2 The Social Construction of Technology (SCOT) 

In the late 1970s around some universities in Britain started to emerge a scientific field of study named 
Sociology of Scientific Knowledge (SSK). It spreads across sociology of technology and sociology of science 
whose main contribution is the approach which defines SSK in a nutshell. In sociology of science a widely 
used approach is the research of interpretative flexibility, points in which ambiguities are present. The SSK 
practitioner then seeks to define why one interpretation would prevail over others in these particular points of 
conceptual ambiguity or contingency. SSK claims its impartiality over beliefs and current acceptance of the 
truth. Bypassing teleology it must consider every possible knowledge claim as equal and inquire about its 
social creation and acceptance. 

 Robin, C. (1992). High technology and the economics of standardization. In: M. Dierkes and U. Hoffmann, ed., New Technology and the 5

Outset: Social Forces in the Shaping of Technological Innovations, 1st ed. Frankfurt: Campus, pp.279-300.

 Fleck, J. (1988). Innofusion or Diffusation? The nature of technological development in robotics. Edinburgh PICT Working Paper No. 7, 6

Edinburgh University. 

 Latour, B. (1988). How to write "The Prince" for machines as well as machinations. In: B. Elliott, ed., Technology and Social Process, 1st 7

ed. Edinburgh: Edinburgh University Press, pp.20-43.
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As the starting point of SSK is located in the social construction of scientific knowledge, a branch of this field 
of study expanded into inquiring about technological artefacts. The existence of different parallel 
developmental trajectories in the shaping of a technology is a grounding postulation of these early studies and, 
as mentioned, it is in the theoretical claims of the Social Shaping of Technology. In other words the aim of this 
research is to identify different instances of a technology and investigate why some technical options or 
designs prevailed over others – “The success of an artefact is precisely what needs to be explained. For a 
sociological theory of technology it should be the explanandum, not the explanans”.  The selection process 8

determining these choices is seldom narrowly technical and more often implies the examination of the 
selection environment, hence considering the social factors concurring to the shaping of a given artefact. This 
specialized field of study was given the name of the Social Construction of Technology (SCOT) and we could 
then consider it as a branch of SSK studies. 

In SCOT the analysis proceeds from the technology to the selection environment, namely “outwards”. Writers 
taking part in this school of thought have been influenced by actor-network theories by Michel Callon and 
Bruno Latour. The drawback with actor-network theories is that they are locally biased overlooking major social 
and economic structures of power. Moreover since technologies are intended to be highly malleable by the 
selection environments, these theories insist on the fact “actors create the world anew”.  This accounts for 9

SCOT’s deficiency in supporting closure, since it was criticized that the possible choices or points of 
interpretative flexibility appear to be endless.  10

2.3 Beyond SCOT: Technological frame and Inclusion 

Up to here SCOT have been concerned with the analysis of contingent factors: local problems/solutions for 
local groups. The aim of SCOT goes beyond the single experience and calls for a wider perspective. The 
purpose is to relate the content and interpretations of a technology to a complex socio-economic and political 
context. Bijker and Pinch assert no sociological case study was able to validate the analysis on a wider focus. 
However as SSK first claimed, the knowledge, norms and values of a social group are shaped by the 
sociocultural and political environment in which it is, and this is a prerogative for influencing their interpretation 
of an artefact. Given the multidirectional nature of the meanings given by social groups to the same technology 
resulting in different development trajectories, the analytical process of SCOT seems to suggest a possible 
integration for wider environmental factors into the actual content of technology. 

 Bijker, W., Hughes, T. and Pinch, T. (1987). The Social construction of technological systems. Cambridge, Mass.: MIT Press.8

 Latour, B. (1983). Give me a laboratory and I will raise the world. In: M. Knorr-Cetina and M. Mulkay, ed., Science Ob-served, 1st ed. 9

London: Sage Publications, pp.141-170.

 Williams, R. and Edge, D. (1996). The social shaping of technology. Research Policy, 25(6), pp.865-899.10
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In order to assess SCOT as methodological tool for a wider socio-economic and political scope of analysis I 
will introduce here the two concepts of technological frame and inclusion coined by Bijker (1989). 

“A technological frame is composed of the concepts and techniques employed by a community in its 

problem solving […] a combination of current theories, tacit knowledge, engineering practice, specialized 

testing procedures, goals, and handling and using practice.”   11

The definition of technological frame is deliberately broad enough to apply not only to engineers and 
practitioners of a given technology, but to casual users too. In this way it is notably different from the concept 
of “existing market” of which maintain a certain level of congruence, but overlooking the economic aspects by 
focusing on consumer practices. For a constructivist analysis of technology to be largely applicable, social 
groups must be treated as equal. Thus even technological frames of non-practitioners groups are able to 
foster the adoption and success of a particular artefact.  

Ultimately technological frame is meant to apply to the interaction between different groups. Since the 
meanings that a social group gives to a given artefact are crucial to this technological development analysis, 
the technological frame of that group makes of its interpretations what Bijker calls a “grammar”. It is 
constituted by shared meanings within a social group and used in the interaction among its members. Bijker 
claims that this interactional nature is accountable for the existence of technological frames. In other words as 
long as there is interaction around a given artefact, its technological frame exists, otherwise it would perish. 

This gives rise to the concept of inclusion, or the level of inclusion of an actor in a particular technological 
frame. The level of inclusion not only describes an actor’s goals, strategies, skills and so on, but also highlights 
to what extent these elements are congruent with the expectations or requirements of its technological frame. 
Inclusion has a dynamic character as an actor can evolve its level of inclusion in time. 

Given the three concepts of social groups, technological frame and inclusion, Bijker sketches three 
developmental situations in the life cycle of a technology: 

I. In the first situation there is no dominant social group and corresponding technological frame. In this first 
scenario the technology would manifest itself in several variants and the variation process would occur in a 
more radical way as social groups are not constrained in their problem-solution definition. Selection and 
stabilization would coincide most of the time as almost any attribute of the artefact is up to change. This 
first case is characterized by enrollment, namely a group fostering a given solution tries to propagate its 
design to another relevant group by redefinition of a problem. 

 Bijker, W., Hughes, T. and Pinch, T. (1987). The Social construction of technological systems. Cambridge, Mass.: MIT Press.11
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II. In the second scenario one particular group and its technological frame is dominant in the development of 
a technology. In this case discerning the level of inclusion in the dominant technological frame plays an 
important role in determining certain situations. For example engineers with a high level of inclusion would 
risk to incur into functional failure. This happens when in order to generate variants, an artefact is used 
under unexplored and stricter conditions. In general actors with a high level of inclusion are committed to 
generate rather conventional inventions. Namely instead of innovative breakthroughs they would opt for 
adaptations, improvements and optimizations. Contrarily those actors with a low level of inclusion do not 
influence the problem-solving strategies of the given technological frame. Besides low inclusion actors 
would identify other problems than those identified by high inclusion actors. For example low inclusion 
engineers could be sensible to what Constant (1980) refers as presumptive anomaly, namely “when 
assumptions derived from science indicate either that under some future conditions the conventional 
system will fail or that a radically different system will do a much better job”.  12

III.  In the third situation more than one technological frame is dominant hence different social groups are 
supposedly committed to remarkably high stakes and interests. Since it is difficult that considerations of a 
technological frame would organically prevail those of another, it is thought in this case that external 
criteria play a decisive role. The rhetoric and amortization of vested interests are the most likely 
determinants in the closure mechanism of this scenario. In particular in the latter stabilization uses 
arguments which forcefully appeal to actors not belonging to the dominant technological frames. 

These three situations claim no superiority one on another and can possibly characterize different stages in the 
developmental process of a technology. 

2.4 The concept of Affordances 

The concept of affordances was introduced by the american psychologist J.J. Gibson (1904-1979) in order to 
address properties of the surrounding world perceived as compatible and relevant to human interaction. 
Gibson’s approach towards affordances is called ecological as it focuses on human-scaled artefacts or 
attributes of those which convey a perceptive information about their nature. Don Norman reformulated the 
concept of affordances as perceived affordances. In his further formulation, affordances of an environment are 
dependent from the subject’s perception of them, thus observing the attributes of an artefact it is possible to 
highlight the links between perception and action. For Norman, the affordance of an object points to the 
interaction between the artefacts and the people who use it, hence it refers to both object’s and user’s 
attributes. 

 Constant, E. (1980). The origins of the turbojet revolution. Baltimore: Johns Hopkins University Press, p.15.12
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The figure exemplifies his interpretation of common objects in relation to 
affordances extensively discussed in Norman (1988).  Considering different 13

door handles, designed for different interaction between space and the 
human body, it is possible to determine the affordances of this system. In 
particular horizontal plate handles afford pushing while vertical door handles 
also afford pulling. These artefacts are designed to conform to the human 
body and their affordances are provided by perceptual information. Generally a good usability or the “user-
friendliness” of an object are symptoms of the matching between the perceived affordances and the use it is 
finalized to. Contrarily signs and instructions are needed when the perception of an affordance suggests a 
different action, misleading the actor towards an incorrect use. 

Affordances are shaped into artefacts whether they are perceived or not. Since affordances are related to 
important properties of artefacts, they need to be perceived. Following this reasoning it is possible to argue 
that sometimes affordances are not sufficiently perceivable due to lack of perceptual information or contrarily 
some attributes of an object can suggest fictitious affordances.  In Gibson’s conception, the actual perception 14

of affordances is influenced by the culture, social environment, experiences, expectations and intentions of the 
actor. An important step in studying the properties of an artefact is the distinction between affordances and the 
information about them which eventually make the perception possible. In this way it is possible to tackle 
affordances which can be designed and analyzed in their own terms offering a relevant tool for the research 
around technology and the way in which this is deployed. 

”The concept of affordances points to a rather special configuration of properties. It implies that the physical 

attributes of the thing to be acted upon are compatible with those of the actor, that information about those 

attributes is available in a form compatible with a perceptual system, and (implicitly) that these attributes and 

the action they make possible are relevant to a culture and a perceiver.”  15

Thus the mere presence of the affordances shaped into an artefact it is not sufficient for their perception, they 
need an actor to perceive them. If affordances are attributes residing into the artefact, it might seem necessary 
to state the actor counter part, namely effectivities. The distinction between affordance and effectivity seeks to 
ontologically establish intention. Instead Sanders (1997) points out that affordances are not object- or subject-
side,  rather they bridge the gap between the two.  In other words he claims that affordances do not call for 16

 Norman, D. (1988). The psychology of everyday things. New York: Basic Books.13
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complementation by effectivities once the concept is well understood. I consider important and propaedeutic 
to an overall understanding of the whole research to highlight the fact that affordances are independent from 
intention. This instead is manifested through the shaping of the affordances themselves enacted by the actors 
taking part in its creation. 

2.5 Affordances of Digital Radio as Communication Technology 

Talking about an “era” is an implicit historical categorization of a period of time particularly related to a specific 
attribute. Since the VII century BC the poet Hesiod designated different metallic ages as a way to describe 
historically determined societies. In particular the iron and the bronze age are nomenclatures referring to the 
metal used in manufacturing tools and utensils in different time spans. While the succession of these eras 
might look somehow a deterministic view over human technology sophistication, here I want to contextualize it 
in a more complex narrative which entails it with society, in which these developments take place. Thus actors 
and tools do not interact in a one-way process, but contrarily in a way which is well explained by McLuhan’s 
aphorism: “We shape our tools, and then they, in turn, shape us”. 

Taking inspiration from Dubber (2013), I point to electrical and digital eras when describing the periods of time 
categorizing the way radio communication have been carried out, before mostly through analog technology 
and subsequently increasingly digital. As exemplified in Ala-Fossi and Stavitsky (2003): “digital communication 
technologies do not get invented in laboratories or backyards removed from social, economic, and political 
processes as pure technological determinism would have us to believe”. Hence we should look at these 
technologies, both as forces driving our development and as expressions of our societies themselves. 

As opposed to determinism claiming the capabilities of technologies as driven by intrinsic and auto-referential 
forces, the concept of affordances allows for inquiry about human agency. This approach avoids simplistic 
rhetorics considering digitization as an external force disrupting the overall media industry. The technological 
context is reformulated in Castells (2006), not as something acting upon us, but instead something that we are 
– “We know that technology does not determine society: it is society”. We could see as communication 
technologies as extensions of ourselves – “they are how we communicate, or, more precisely, they are us, 
communicating”.  In this view then we should be able to, at least partially, control and make decisions upon 17

the way we want these extensions to express ourselves and how to use them, hence having agency.  

The discourse around affordances is exactly about the understanding of the extent to which we have control 
over a particular environment. However we must keep in mind that our judgement is itself contingent upon the 

 Dubber, A. (2013). Radio in the digital age.17
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environment in which we are placed when observing. Namely our observation ability upon affordances is 
affected by a sort of Heisenberg’s uncertainty principle, by which our presence in the environment we are 
observing biases the critical outcomes. According to Dubber (2013) it is when dramatic changes occur that we 
have opportunity for an accurate observation of the changing affordances. The position in which we are now 
allows for discerning the respective technology affordances of the electrical and digital era.  18

This thesis deals with radio broadcasting digital formats, hence the distribution of the radio medium will be 
investigated in detail. However, this paragraph will treat all those communication technologies based on bits in 
a broad sense and accordingly the affordances which are shaped into digital radio, since they are common to 
digital media in general. 

Electrical and digital eras in communication technology respectively designate the periods of time in which 
analog technologies and digital ones have been used in production and distribution of media. A sharp 
distinction is difficult to set as we are still in a “overlapping” period between the two eras – in particular when 
dealing with radio – although we could mention digital music programming softwares being introduced in 1979 
and the first public release of a CD format recoding in 1982.  19

During the last century technological systems underwent a deep digitalization metamorphosis which brought 
different sorts of information to be converted into their digital corresponding twins. As distinctive part of well 
developed societies, media are phenomena conveying huge amounts of informations and respectively the 
underlying technological systems are profoundly affected by the introduction of digitalization. Today we could 
mention a couple of analogue-digital communication technologies for almost any kind of information type: 
newspapers and e-readers, vinyl records and CDs, film tape and DVDs and so on. For long periods of time 
analogue and  digital information technologies coexisted with no interference over each other’s development. 
Moreover the digital technology used in a particular information system was often as experimental or as an 
“extension” of the analogue system, in particular in the first evolution stages. 

The process which identifies the separation between analog and digital is a transformation from an electric or 
analogue information to the atomic unit of digital information, the bit. In analogue technologies information is a 
series of electrical impulses with a continuous range of amplitude values, while the term digital implies the 
conversion of an information into discrete values, hence binary code. In fact the etymology of the word digital 
relates to the latin word digitus, namely “finger or toe”, referring to the discrete counting of numerals on our 
hands.  20

 Dubber, A. (2013). Radio in the digital age.18
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The approximation of continuous signals into sampled and quantified discrete values makes information 
“lighter” dilating technology’s performance and ease for storage, manipulation, instant duplication, distribution. 
These attributes shape the affordances underlying digital communication technologies as a whole. Thanks to 
these characteristics, digital media afford non-linearity, multi-directionality and interactivity, in particular 
in the sense of being interruptible and interrogable. Its ease in distribution and duplication makes digital 
communication technology affording decentrality, hence implies the affordance of disrupting time and 
space constraints. In Castells (1996) the temporality of digital media is described as “simultaneous and 
timeless” at the same time.   21

The possibility to transform analogue information of very different natures into a binary series of values (zeros 
and ones) blurred the lines between one medium and the other, not only in their very physical representation, 
but also in the way to access it. This phenomenon was given the name of convergence and it takes place into 
five defined areas, namely technological, economic, social or organic, cultural and global. The most 
exemplifying representation of convergence is the Internet through which any sort of information can be in the 
same way created, represented, distributed and accessed. Since the speculation about convergence and its 
nature falls beyond the goals of this research, I will only provide the definition given by Henry Jenkins. 

“Convergence is […] the flow of content across multiple media platforms, the cooperation between multiple 

media industries, and the migratory behaviour of media audiences who would go almost anywhere in 

search of the kinds of entertainment experiences they wanted.”  22

Here convergence is regarded as digital media affordance for multimodality, hence the possibility of 
translating considerably different information into the same digital representation. 

Radio is one of the very few examples of a medium which successfully overcame the digitalization process 
surviving in its analogue nature without the need of a dedicated digital technology system until very recent 
times. It is difficult to state where the digitalization process of radio should be placed, the point in time where 
the pure analogue nature of the medium ends. The process of radio digitalization entails two main aspects: the 
digitalization of its production and that of its distribution.  23

The digitalization of radio production started in the late 1970s in the western world. Due to digital technology 
the physical cut-and-paste, mixing, editing and storing of magnetic tapes, which characterized the practices of 
broadcasting ever since, have been replaced by digital files and GUI supporting computer softwares. These 
improvements not only shrank the time span in which a final product is produced, but also increased the 

 Castells, M. (1996). The rise of the network society. Malden, Mass.: Blackwell Publishers.21
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intrinsic potential, or affordance, of technical convergence since the nature underlying any information type is 
the same binary code. This implies that radio broadcasting could be potentially produced over a vast span of 
media production platforms. 

The digitalization of radio distribution therefore can not exclude that of production methods, the adoption of 
bits is the essential step for both processes to be digitized. Digital radio distribution technologies and 
standards assign discrete electrical impulses related to binary encoding. This allowed a better information 
compression which opened possibility for a more efficient use of the frequency spectrum. 

The digitalization and the subsequent convergence of the radio medium affected its roles and general 
understanding. Alongside the mere sound signal transmission, digital radio entails additional information such 
as visual data for example. Since bits can be transmitted both through the ether and computer networks, radio 
and the Internet can potentially be seamlessly interrelated, adding sophistication to traditional radio in providing 
on-demand, personalized and multimedia content. In this perspective radio is not just operated by 
broadcasting stations, but opens up a whole new landscape of fragmented senders and receivers by entailing 
streaming, podcasting and webcasting in the overarching conception of digital radio. 

The digitalization of radio broadcasting distribution is the main subject of the present research hence in this 
manuscript the term “digital radio” will be used as substitute for “digital distribution technology” in the field of 
radio broadcasting. One of the most addressed reasons justifying the digitalization of radio is the natural 
scarcity of the resource on which it lies, namely the electromagnetic spectrum. For this and other reasons the 
radio spectrum is possibly one of the most highly regulated natural resources and the incremental efficiency of 
its use was often in the focus of the medium’s development.  The electromagnetic spectrum is a limited 24

resource, but in contrast to petrol it will never run short, neither it will be subject to reduction of quality.  25

The amount of allocable frequencies within the radio spectrum is limited and the necessity of a technological 
system more spectrum-efficient than AM and FM started to arise somewhere around the late 1970s and early 
1980s. Wormbs (2011) argued that this was a scarce resource already in the 1920s, and then there were no 
digital technology to help out.  As mentioned above in other forms of media the analogue and digital 26

technological systems for long periods of time successfully coexisted without limiting each other’s 
development, if not on a mere market competition. Nevertheless for other media, as in the case of radio, it 
soon became clear that the two platforms would have been struggling for the frequency spectrum access.  

 Bordewijk, J. and Van Kaam, B. (2002). Towards a New Classification of Tele-Information Services. In: D. McQuail, ed., McQuail’s 24
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Traditional radio broadcasting embodies the best example of the allocution operational mode described as a 
one-to-many architecture where information is sent outwards from a centralized source to passive recipients.  27

Although this is true, it is important to highlight that the configuration of affordances which historically 
characterized broadcasting media as allocutionary is not the inevitable, only-possible manifestation of them. In 
fact, despite analog radio arrived to us mainly in its one-to-many distribution form, the configuration of its 
affordances was determined by a set of agreements divisible in: 
• A set of societal, historical and cultural factors. 
• A set of innovations and technological developments within the field. 
• A set of power relationships negotiated by and through business and political interests. 

The affordances that we observe in today’s analog radio have been shaped by the interaction of humans and 
techné determining the normative and practical framework of radio as we intend it, in what is, among the 
possible manifestations, the one taken as “standard”, namely broadcasting. 

The set of affordances provided by digital radio is dramatically different from that characterizing traditional 
analogue broadcasting, and with it the related practices and normative framework. Once again the affordances 
shaped into digital radio technologies underwent different manifestations of human agency which shaped the 
media and defined the way in which these affordances are made into use. In particular the digital turn in radio 
made possible that other operational modes were implemented opening for new sets of affordances, or at 
least that allocution became increasingly less dominant in the realm of radio. It is important to remember that 
intellectually we perceive analog and digital radio as having some factors of continuity even though the 
possibility to implement other tele-information modes opens for dramatic disruptions. In the same way the new 
socio-political context in which power relations act on technologies are of critical interest here. 

As mentioned before the affordance of data compression is typical of digital media and in the case of digital 
radio it implies limited bandwidth requirements and more efficient use of the frequency spectrum. This was 
one, if not the main, issue for that digital radio was initially developed and successively made it economically 
viable. The reduction of file size, storage and distribution constraints made the implementation of other tele-
information architectures possible. Namely the possibility – not only technical, but also in terms of economic 
feasibility – to provide on-demand content, introduced consultation into the field of radio.  Broadcasters are 28

in fact able to easily, cheaply and automatically store and retrieve information on user request, hence 
exceeding the time constraint dictated by the allocutionary nature of broadcasting architecture. 
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The new set of affordances characterizing digital radio disrupts another element of scarcity, namely the 
theoretically endless replicability of information, without degradation or loss of quality. Each replication or 
copy is potentially identical to the original, and the possibility to distribute the same item a potentially infinite 
number of times obviously disrupts the economic basis on which radio production and distribution have been 
grounded upon until now. The affordance for endless replicability implies issues of ownership over the 
distributed content or parts of it. While the disruption of ownership as intended until now enables power 
relations which constrain the consultation architecture, it fostered some implementation of the registration 
approach.  For example in the monetization of access over ownership. The intellectual property management 29

struggle is one of the manifold forces which constrained radio innovation in both electric and digital eras. It can 
be mentioned as a resisting force established for enacting what Winston calls “law of the suppression of 
radical potential”.  30

Even in its allocutionary form, radio showed interactivity with the audience to some extent in call-ins, request 
shows and user recorded audio segments. Although citing these examples makes a degree of interaction 
undeniable, user contribution remained marginal up until the digital era. Contrarily digital radio carries 
affordances for user engagement and interactivity with the broadcaster, potentially making active listeners 
shape part of the programme output. Although in the framework of allocution, innovation advocate 
broadcasters such as BBC already implemented in broadcast programme some higher degree of interactivity. 
The real call for interactivity affordance comes from conversation architectures, enabled via online platforms 
such as chat rooms, social networks and communities, which include within the radio activities a set of hybrid 
practices carried out with both broadcasting and the Internet.  The affordance of convergence made 31

possible to translate any sort of information in the same digital representation. This common underlying logic 
made possible to deliver different kinds of content over the same technology, which is then affording 
multimediality. 

The digital radio environment is equipped with affordances which are shaped by forces and interests in their 
emancipatory or restrictive potential. Ultimately, the way a technology looks to us is socially negotiated. It is 
important to mention that while is possible to draw some general affordance patterns in the shift from the 
analog to the digital environment, “the practices and cultures of radio production, distribution and 
consumption are not uniform, nor have they ever been”.  32
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3. METHODOLOGY 

The methodology used in this thesis is composed by two main analytical tools: the Social Construction of 
Technology (SCOT), proposed by Pinch and Bijker (1989), and the concept of affordances, introduced by the 
psychologist J.J. Gibson. The analysis of the European digital radio development follows the steps highlighted 
in the empirical analysis which Pinch and Bijker proposed in “The Social Construction of Facts and Artifacts: 
Or How the Sociology of Science and the Sociology of Technology Might Benefit Each Other” when inquiring 
about the development of the bicycle. The formalization of SCOT in the steps listed below is not given by the 
authors, but I sketched a “rationale” through which organizing the analytical phases in order to perform an 
investigation. In this chapter I will also go through the primary and secondary sources which I used in this 
master thesis. 

The analysis can be divided in two parts. In the first phase the investigation is directed towards who are the 
actors fostering each of the competing technologies and what are the affordances that artefacts are equipped 
with. Once a technology is exposed to other social groups, hence introduced into society, a process of 
negotiation concurs in shaping the affordances of the artefact. This second stage is concerned with the 
individuation of the set of meanings, or interpretative flexibility, that different social groups have of the main 
features of a given technology, or its affordances. In particular the second phase seeks to individuate 
arguments and discussions formulated by different social groups in order to achieve stabilization and ultimately 
closure around the same set of affordances. 

3.1 SCOT - Social Construction of Technology 

As mentioned in the previous section, in SCOT the technological development of an artefact is seen as 
potentially multidirectional, in which the final prevailing design undergoes a process of variation and selection. 
SCOT’s premises strongly challenge those of linear developmental models by claiming that the successful 
stages of in an artefact shaping are essential, but not the only possible ones. It is possible to resume the 
analytical process proposed by SCOT in several steps: 

1. As the selection process presumes “winning” and “losing” designs, the first step in the SCOT analytical 
inquiry is the consideration of which artefacts are supposed to take part into the developmental process.  

2. Different concurring designs of an artefact can address problems or requirements of a particular social 
group. Groups to be engaged in the SCOT analysis are those for which there is a relevant “problem” 
hence the individuation of a contingent issue is necessary. A shared set of meanings regarding a particular 
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artefact is the constituent of groups which could then be defined as individuals, organizations, institutions, 
companies etc. 

3. Once the main social groups taking part into the selection process are identified, it is important to inquire 
whether some of those can be further divided into sub-groups for which the meaning in respect to a given 
artefact are considerably heterogeneous. Sub-distinctions are important because often the requirements 
of a very specific niche group gives prominence to the development of very critical features or attributes of 
an artefact. Hence it is essential to provide a justification and explanation for a provisionally defined social 
sub-group. 

4. When the schematic representation of the selection environment is completed, it is possible to examine 
the conflicting technical requirements claimed by different social groups, conflicting solutions addressing 
the same problem and other conflicts. 

5. With this comprehensive picture in mind we are able to inquire what are the possible solutions to these 
conflicts. Among the character of these possibilities most notably we find technical, juridicial and moral 
solutions. In the initial phase the level of stabilization in each social group is low, thus following the 
trajectories of solutions coming together from the solving of infra-group conflicts we could follow the 
progressive degree of stabilization. In this view no artefact can be considered fruit of an isolated invention 
event, but only processes stretched over periods of time.  

6. Once an artefact has a set of features and attributes which define it as unique it completed its stabilization. 
In other words the definition of “ingredients” which are taken for granted when pointing at an artefact 
sanctions the achievement of closure. 

Pinch and Bijker claim that their SCOT model was developed tracing patterns from different case studies, not 
from purely philosophical or theoretical analysis. Hence the heuristic function of SCOT do not require the 
forced consideration of all empirical data of a given case. However the explanatory and theoretical possibilities 
of the SCOT analysis are remarkably explained in “The Social Construction of Facts and Artifacts: Or How the 
Sociology of Science and the Sociology of Technology Might Benefit Each Other” (1989).  

SCOT does not solely describe technological development, but expresses its multidirectional character in 
highlighting points of interpretative flexibility and accordingly different closure mechanisms. As different social 
groups have radically diverging interpretations in the content of a technology, the link between problems and 
solutions will be peculiar to each group and potentially lead to different further developments. It was noticed a 
converging solution consensus from different problem statements, here is where stabilization builds up into 
final closure. In SCOT interpretative flexibility does not apply only to the way artefacts are designed, but also, 
and more importantly, it applies to the way people think and interpret technologies. 
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Closure is further described as of two kinds, rhetorical closure and closure by redefinition of a problem. 
Rhetorical closure happens when a controversy around a problem is solved by changing the interpretation that 
a relevant social group gives to the given artefact. Advertising often played a decisive role in changing people’s 
interpretation of a particular technology simply claiming the problem solving attributes. In other words by 
shaping the meaning people have of an artefact, the artefact itself is shaped. Closure by redefinition of a 
problem is acknowledged when a particular problem is claimed by one or more social groups and the attribute 
which is to be introduced is given as a solution to quite another problem deemed by those same relevant 
groups. We could say that the meaning of a solution is translated as to be solving another equally relevant 
problem. Bijker and Pinch claim that “of course, there is nothing natural or logically necessary in this form of 
closure”.  33

3.2 Primary Sources 

The analysis which I am proposing in this thesis is a qualitative and discursive one. The use of SCOT presumes 
the individuation of points of interpretative flexibility upon which social groups have different interpretations of 
the affordances shaped into an artefact. In order perform this analysis it is necessary to highlight the 
affordances of a technology and the discourses around those built by social groups in justification of a 
particular shaping of the technology. Once the analysis on the set of affordances and the correlated arguments 
would be divergent for two or more social groups taking part into the social shaping, a point of interpretative 
flexibility emerges. 

In order to perform this complex analysis a wide range of primary sources is required. In particular a first 
distinction in the type of sources is to be done between those with providing technical recommendations and 
those providing the interpretation of a social group or a position statement. Among the technical sources it is 
possible to list technical specification documents, standard agreements, recommendations and 
implementation guidelines for a technology. Often these sources are produced by national or international 
regulators and standardization bodies, providing a detailed technical description of a technology’s feature and 
performance. [Example: “Final draft ETSI ES 201 980 V4.1.1 (2013-11) - Digital Radio Mondiale (DRM); 
System Specification”]. 

In order to identify interpretative flexibility about technology affordances it was necessary to take into account 
sources containing interpretations of a technology by social groups or position statements. Since the range of 
social groups taking part into the social shaping is wide and diverse, the kind of document used to inquire 
about points of interpretative flexibility is also heterogeneous.  

 Bijker, W., Hughes, T. and Pinch, T. (1987). The Social construction of technological systems. Cambridge, Mass.: MIT Press.33
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These primary sources are mainly: 

- Legislations and Regulations [Ex: “St.meld. nr. 62 (1996-97) Kringkasting og dagspresse 1996 m.v.”] 

- Licenses [Ex: “Ofcom Local Multiplex License (Fac-Simile)”] 

- Reports and Strategy plans [Ex: “From FM to DAB+, Final Report of the Digital Migration Working Group”] 

- Presentations [Ex: “Cornell, Lindsay. 'Unified Hybrid Radio'. 2015. Presentation.”] 

- Press releases and newspaper articles [Ex: “Sveriges Radio,. Cilla Benkö Comments On The Swedish 
Government’S Decision Regarding DAB. 2015.”] 

- Websites [Ex: “Worlddab.org,. 'Current Situation | History -Sweden | Country Information | Worlddmb’.”] 

- Consultations, White papers and Position papers [Ex: “Risposte alla Consultazione AGCOM per i Servizi 
Radiofonici (Delibera AGCOM n.665 del 23.11.06)”]. 

The heterogeneous nature of the primary sources used in this thesis makes their characteristics very different 
in terms of tone, intended audience, purpose, assumptions, conclusions, agreement/disagreement, 
contingencies, etc. The first distinction to be done is about the tone which is particularly statutory and rigorous 
in legislations, regulations and licenses, typically written by jurisprudence practitioners. Although a certain 
position statement can be found in every primary material, the rest of the sources listed above has a clear 
orientation towards particular issues. In particular consultations, white papers, position papers, press releases, 
newspaper articles, reports and presentations are concerned with providing arguments in support of a well 
defined issue, often clearly stating the position of who is writing in opposition to a parallel statement, hence 
mutating towards a more argumentative and sometimes contentious tone. 

The audience which these primary sources are intended for is scattered and often makes the understanding of 
the overall document restricted to experienced practitioners in the field. This is true for technical specification 
documents, standard agreements, recommendations and implementation guidelines as well as legislations, 
regulations and licenses requiring an adequate knowledge of the vocabulary and jargon of the field. While 
press releases, newspaper articles and websites generally provide information accessible to the general public, 
reports, strategy plans, presentations, consultations, white papers and position papers fall somewhere in 
between the two extremes. 

Tone and intended audience are generally influenced by the purpose that a particular document has. In fact 
the purpose of technical specifications and legislations is to set strict rules regarding the characteristics and 
procedures to be adopted when dealing with a technology. These sources are usually issued once decisions 
have already been made, for this reasons they provide grounding for identifying closure attempts. On the other 

!27



side consultations, white papers, position papers, press releases, newspaper articles, reports and 
presentations aim at expressing the point of view of one or more actors regarding a particular issue. For this 
reason these sources are also those providing points of interpretative flexibility when compared with each 
others. 

An issue have been represented by the language in which the primary sources were written. For what 
concerns sources regarding UK, Italy, Switzerland and Sweden, my knowledge of English, French, Italian and 
Swedish allowed me to independently go through the documents and highlight the informations I needed. 
Instead in the case of sources regarding Norway, when an English translation was not available I had to ask for 
some help in the translation. The most common issue with the primary sources used in this thesis is the matter 
of their origin. In fact being these documents usually issued or regarding one or a few actors, they are subject 
to systemic bias, namely “the inherent tendency of a process to support particular outcomes”.  34

3.3 Secondary Sources 

Among the secondary sources used in this thesis there are academic and scholarly texts from different fields of 
study and disciplines. Since the subject of this thesis is interdisciplinary in its complexity I included books and 
papers belonging to the field of sociology of science, history of technology, media studies, communication 
studies, culture & society studies, economics, law and policy studies. 

A large part of the secondary sources used in this thesis are scholarly articles published in several journals. 
The main used can be grouped in those regarding radio and providing more technical investigation as Journal 
of Radio & Audio Media, Journal of Radio Studies, Journal of Broadcasting & Electronic Media, those inquiring 
about relation between technology and society as Media, Culture & Society, Communication & Society, The 
International Journal of Research into New Media Technologies, European Journal of Communication and 
finally those dealing with law and policy of telecommunications Research Policy, Telecommunications Policy. 

The main contribution has been given by a few authors which can be considered the fulcrum of the European 
academia focused on digital radio, namely Helen Shaw, Marko Ala-Fossi, David Hendy, Stephen Lax, Brian 
O’Neill and Per Jauert who collaborated in several of their researches around the study group DRACE (Digital 
RAdio Cultures in Europe). Their contribution and international backgrounds provided a ground for 
categorization and comparison between different European experiences. Beside these authors I found 
particularly interesting and useful the work of John Nathan Anderson “Radio’s Digital Dilemma, Broadcasting in 
the 21st Century” which despite the American focus of the research and the highly dissertational field of 

 Wikipedia, (2015). Systemic bias. [online] Available at: https://en.wikipedia.org/wiki/Systemic_bias.34
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Philosophy of Communications, provided inspiration for my thesis through his original dramaturgical analysis 
applied to the digital radio policy. A number of secondary authors is comprised in the list of the contributions. 

Besides texts directly focused on digital radio, the historical and sociological analysis required some readings 
to provide me with the categories and theoretical tools to undergo this thesis. Among these sources three 
have been particularly fundamental. First The work of W. Bijker, T. P. Hughes and T. J. Pinch “The Social 
Construction Of Technological Systems” represented the main blueprint of my work as I extrapolated a 
rationale of SCOT which then was used as methodology. Second the book “Technology Matters” by David 
Nye provided me with the essential  understanding of the dynamics and influences that humans and 
technologies (or artefacts) have on each other. Last but not least, the early history of radio retraced in 
“Inventing American Broadcasting, 1899-1922” By Susan J. Douglas was fundamental to understand the 
dynamics which led the negotiations of radio broadcasting’s affordances and more in general to overcome the 
historical bias which that a technology has to be in a certain way and its latest design has to be the best. 

Besides the written sources, a number of presentations, conference proceedings, lectures and reports is also 
included in the list of contributions. The different field of study of the secondary sources used in this thesis 
made the match between them not always possible and often complex, although resulted in a dissertation 
which exemplifies a further empirical case of The Social Shaping of Technology and can be read both by 
technology and society practitioners.  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4. THE SOCIAL SHAPING OF DIGITAL RADIO IN EUROPE 

The first part of this analysis inquires about how and by what forces a technology was initially proposed or 
constructed. This chapter determines the social groups which took part into the social shaping of digital radio, 
describes the development of the technology in the selected national cases and the analyses competing 
standards which I took into account. The construction of a technology coincides with the choices which are 
made in shaping its affordances. In order to properly frame the European case, it is important to mention that 
one technology (DAB) was created as first solution for the digitization of radio and for a long time remained the 
only present, then it was subsequently followed by others (DAB+, DRM, Internet) in the role of complements/
competitors. 

As stated in the theoretical framework the main tools I will use in the research around digital radio are the 
concept of affordances and what Pinch and Bijker define as SCOT. According to this methodology, the 
creation of a technology does not automatically mean its adoption and establishment, but through the 
statement of problem-solution chains, different social groups or actors foster their designs and the affordances 
they carry with. In order to reach the establishment or closure, a technology must achieve recognition as a 
solution by several – if not all – social groups. The social shaping dynamics through which the creators try to 
gather other social groups around their design shows interpretative flexibility in the statement of its 
affordances. I called the process in which affordances are negotiated through different interpretations and 
discourses built around them.  

The framework in which I analyze the creation, adoption and establishment of digital radio standards in stated 
in Sedman (1997) in which four steps are discerned: 
1. Approval by a governing body (ITU, ETSI) 
2. Approval by broadcast stations 
3. Consent from the consumer electronics industry to design and market a new technology 
4. Adoption by the mass buying public.  35

Since not all the standards comprised in this research reached adoption by the mass buying public, in order to 
make a comparison possible I am limiting the analysis of these technologies to the third step. 

 Sedman, D. (1997). Radio Transmission. In: P. Seel and A. Grant, ed., Broadcast Technology Update: Production and Transmission, 1st 35

ed. Boston: Focal Press, p.157.
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4.1 Social Groups Engaged in the Social Construction of Digital Radio 

According to the framework defined by Pinch and Bijker the first step to be to be performed in the analysis is 
the recognition of the social groups engaged in the Social Construction of Technology. The actors involved in 
the development and promulgation of digital radio standards in Europe are the following: 

• Public Service Broadcasters were the first advocates of a European digital radio standard. PSBs, 
supported by the European Commission and the EBU, provided resources for the initial shaping of the first 
European digital radio standard DAB, defining the essential affordances of it. 

• Electronics Manufacturers was another social group directly involved in the creation of the first 
European digital radio standard. This group encompasses all the receiver device manufacturers, chip and 
silicon suppliers, consumer electronics manufacturers and car manufacturers. The level of inclusion in the 
digital radio technological framework changed in time, according to shifts towards new technologies and 
new consumers’ habits. 

• Commercial Broadcasters is a social group that encompasses large radio conglomerates, often with a 
nation-wide or super-regional coverage. They were initially excluded from the development of the first 
European digital radio standard, but subsequently included due to the shift in political and economic 
power-balance with the historically leading PSBs. In fact over the years commercial broadcasters gained 
more leverage in decision-making processes. 

• Digital Radio Industry comprises network operators, multiplex operators, transmission machinery 
manufacturers. This social group with newly given roles, embodies the essence of the main differences 
between traditional analog broadcast and digital transmissions. In fact the requirements of spectrum 
efficiency under which digital radio have been shaped, disrupted the traditional division of power, 
responsibilities, duties and ownership of radio broadcasting. Since new transmission methods and 
machinery are required to upgrade transmissions to digital, this social group acquired a strong leverage in 
the decision-making process. 

• Regulators are responsible for setting and maintaining the ground rules of the overall media and radio 
sector. This group encompasses national authorities as well as international institutions and patent/
recommendation issuers such as ETSI and ITU. Regulators are perceived by other social groups as that 
actor which retain the final say on which interpretation of a technology will drive the policy making 
process.  Hence regulators can be considered another gatekeeper in the access to a new technology, 36

 Anderson, J., Nerone, J., Nerone, J., Nelson, M., Sandvig, C. and Schiller, D. (2011). Radio's digital dilemma: broadcasting in the 21st 36

century. Urbana, IL.: University of Illinois, p.18.
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reason why the lobbying activity is often performed in order to change their judgement on what is lawful or 
not. 

• Independent Broadcasters is the social group that encompasses all those radio broadcasters which are 
excluded from the categories of PSBs and Commercial broadcasters. Generally they are characterized by 
limited coverage areas, niche interest or communitarian focus, privately owned/managed and often with a 
not-for-profit purpose. Namely the category encompasses private, local and community broadcasters. 
Independent broadcasters are generally the most numerous and according to the national case they have 
a different level of organization. Where their operations and visions are more harmonized, they gained a 
stronger leverage, but generally other actors took advantage of their scattered situation and excluded 
them from the decision-making process. Independent broadcasters are concerned with maintaining their 
transmission independence, plurality and current diversity present in analogue radio broadcasting. 

• The Public is an important social group in the shaping of a digital radio technology. The public retain its 
leverage in the practical use of the radio medium which eventually states the success or failure of a 
technology. In particular their behaviour strongly influences the direction of other groups’ interpretative 
flexibility. 

The initial analysis included two more social groups taking part in the social shaping of digital radio, those of 
engineers and politicians. Although it is true that these two groups hold the final say over the authorisation or 
rejection of a technology or a particular feature of it, it is impossible to homogeneously group them. In fact the 
judgement of an engineer would be different if she is part of a private or public, local or national broadcaster 
R&D department or part of a standardization body commission. In the same way we would see the contrast of 
a politician who is currently in the government majority or opposition. 
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4.2 History and Development of Digital Radio in Europe 

The Eureka-147 project and early developments 

The origins of the Digital Audio Broadcasting (DAB) standard lay in 1985 when several European public service 
broadcasters and device manufacturers joined the Eureka-147 project, a collaboration to develop a European 
digital radio system. The name Eureka-147 was chosen as it was the 147th project of a European overarching 
EUREKA initiative, “[…] an intergovernmental organisation for market-driven industrial R&D” with the aim of 
“[…] raising the productivity and competitiveness of European businesses through technology”.  The reasons 37

for the Eureka-147 project were stated by the organization itself: 

“The path will be opened up for the European entertainment electronics industry to stimulate a virtually 

saturated market with new products for car and domestic audio broadcasting units. In turn, this will 

encourage considerable innovation from European microelectronics manufacturers […] will therefore 

provide a long term counterbalance to the increasing dominance of the countries of the Far East in the 

consumer investment goods industries.”  38

The interest towards a pan-European digital radio broadcasting standard was first launched as a research 
project in 1981 by a cooperation coordinated by the German Space Agency DLR Projekttraeger 
Informationtechnik of Köln, between the Institut für Rundfunktechnik of Munich, R&D department of the 
german speaking broadcasters ARD, ZDF, ORF and SRG SSR, the french research institutes Centre Commun 
d’études de Télédiffusion et Télécommunication (CCETT), France Telecom and TDF.  39

At the time West Germany contributed 36% of the project expenses and the audio codec which would be 
used by DAB was invented by German engineers. Also France provided 36% of the cost and engineers who 
developed the DAB broadcast waveform, while UK contributed only 6%.  In 1986 Eureka-147 publicly stated 40

the pan-European project: “EU147 was successfully persuaded to agree on one common standardization 
proposal from the basis of very differing approaches. The staff are highly qualified engineers” (Eureka, 1986).  

 Eurekanetwork.org, (2015). About EUREKA | EUREKA. [online] Available at: http://www.eurekanetwork.org/about-eureka37

 Eureka (1986) Eureka Project Form. (Status announced 17 December 1986)38

 World DAB Forum (n.d.) Frequently Asked Questions. [online] Available at: http://www.worlddab.org/faq.aspx39

 Rudin, R. (2006). The Development of DAB Digital Radio in the UK: The Battle for Control of a New Technology in an Old Medium. 40

Convergence: The International Journal of Research into New Media Technologies, 12(2), pp.163-178.
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As stated by Brian O’Neill and Helen Shaw: “Strengthening the competitiveness of the European audiovisual 
industry has been a mainstay of European policy since the mid-1980s with an emphasis on the development 
of a single market, support for regulatory harmonisation and an enhanced, centralised role for the European 
Commission in the communications sector”.  41

In 1987, by the time new mobile telephony and Internet technologies arose Eureka-147 took the role of a 
consortium unifying 19 broadcasters and electronics manufacturers from France, Germany, UK and the 
Netherlands.  Marko Ala-Fossi expresses perplexity towards the strategic oversight of the Eureka-147 in 42

neglecting the Internet-based innovations which had practically no impact on digital radio broadcasting 
systems in the 1990s.  43

In 1988 the first DAB trial transmissions were made in Germany and the first public transmission was 
broadcast in 1993 in the UK. The International Telecommunication Union (ITU) agreed on the protocol 
specification in 1993 and ITU-R (Research) practically adopted it first in 1994. By 1995 several countries 
launched pilot trial transmission, finally DAB was formalized in a ETSI specification in 1997.  

In the early 1990s the European DAB Forum was formed to coordinate each national DAB Forum together and 
reconstituted as WorldDAB Forum, clearly highlighting the vision for a standard that was not only embracing 
the “old continent”, but hopefully spreading worldwide. In some countries the aim of this not-for-profit 
organization provided socially engaged reasons, as in this British release: 

“The aim is to enhance the potential benefit for UK industry and ensure that British people will be able to 

enjoy the benefits of DAB, including high quality reception in cars and on portable receivers, and additional 

services that the new technology will make possible”. – DTI (1993) 

Nevertheless the commercial aim with a particular European focus was clearly recognizable by the early 
membership of electronics manufacturers such as Bosch and Philips and the permanent seat at the European 
Broadcasting Union (EBU) in Geneva. During the conference “Radio in the Digital Era” organized by the 
European Commission in Bruxelles in 1998, the telecommunication dept. manager of Bosch GmbH Dr. Hamed 

 O'Neill, B. and Shaw, H. (2010). Radio Broadcasting in Europe: the search for a common digital future. In: B. O'Neill, M. Ala-Fossi, H. 41

Shaw, S. Lax, P. Jauert and L. Nyre, ed., Digital Radio in Europe: Technologies, Industries and Cultures, 1st ed. Bristol: Intellect Books, pp.
27-42.

 Anderson, J., Nerone, J., Nerone, J., Nelson, M., Sandvig, C. and Schiller, D. (2011). Radio's digital dilemma: broadcasting in the 21st 42
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Amor stressed the need for political involvement into digital radio development and the worrisome feelings 
spread across his industry sector : 44

“After the digitisation of communications, digital radio is probably the last chance for Europe to enhance its 

competitiveness in the consumer electronics industry […] the European position […] has to be harmonised; 

Digital Radio has to be more considered in EU-politics”.  45

DAB implementation and the first obstacles 

In the annual convention held by the US National Association of Broadcasters (NAB) in 1996, the hype built 
around the Eureka-147 enabled transmitters was remarkable.  In fact 5 manufacturers firms exhibited DAB 46

compatible transmitters and WorldDAB projected a 50 million DAB sales in the first decade of digital radio 
services, then reaching the 35 million unit purchase per year thereafter.  In the late 1990s Australia, Canada, 47

Germany, Switzerland, France, Italy and India were testing the DAB system and planning its adoption, while 
Denmark and the Netherlands acknowledged service support by the national networks.  48

The WorldDAB was in 2002 a consortium representing companies and institutions from as many as 25 nations 
and with 400 digital radio broadcasting services available in 20 countries, at least 284 million potential listeners 
had coverage by some sort of DAB transmission in 2004.  The standard continued to spread its adoption and 49

implementation until 2006 when the WorldDAB Forum became the WorldDMB Forum which now presides 
over both the DAB and DMB (Digital Multimedia Broadcasting) standard. By this time 500 million citizens were 
potentially covered by more than 1000 DAB services spread across 40 countries.  50

Alongside the most efficient use of the radio spectrum, DAB was promoted as featuring other benefits for 
listeners such as a better audio quality, a whole new range of possible programmes and the support of 

  Rudin, R. (2006). The Development of DAB Digital Radio in the UK: The Battle for Control of a New Technology in an Old Medium. 44
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multimedia content. The multimedia datacast protocol was developed in two different versions in Britain and 
Germany while the WorldDMB framework only allowed a single pan-European datacast to be implemented. 
This controversy made it impossible to produce datacast supporting receivers until 1998.  51

The DAB development was rapidly carried out leveraging the interlocking relationships between Eureka-147, 
the standard setting organization ETSI and the European Commission. Alongside these major actors other 
institutions, such as EBU, ERO, CENELEC and WorldDMB Forum, supported for digital radio standard 
development providing a dense network of negotiating bodies, professional contacts and communication 
networks. This ancillary advocacy was not an end in itself, but drove the standard setting process presumably 
fostering the interests of political and industrial constituents. PSBs were the very first movers and supporters in 
DAB implementation and diffusion. Their participation to the development process endured their incumbent 
role in the European radio broadcasting industry and entrusted them with the burden of developing DAB 
related services and programming. In order to meet the requirements for digital radio transmissions and 
conveying its additional values, PSBs and national regulators met some of the demands of deregulation and 
European integration.  The achievement of a pan-European harmonization was not necessary, though its 52

absence, as will be showed below, contributed to different standard developments, losing some scale effects 
and consequently slowing down consumer adoption. 

The vision of a truly continental digital radio network was grounded in the need for spectrum allocation 
harmonization across the nations. In particular the spectrum availability differed from country to country making 
the geographic implementation of DAB a complex issue. Overlooking some enthusiastically presented features 
and interoperable functional capabilities further discouraged manufacturers hoping to produce receivers for a 
pan-European market.  53

The BBC was the very early-adopter and advocate of DAB technology as in 1995 it already implemented a 
fully functional multiplexer transmission system, though by 1996 the first interoperable receiver was expected 
to enter the market at a price point “below £750”.  Despite large operative digital radio networks and 300€ 54

million invested in DAB development, the market yet proposed “no inexpensive means by which to listen”.  55

Seven years after DAB initial implementation some countries decided to curtail DAB transmission services and 

 Cohen, J. (1998). European DAB Data Dispute Settled. Radio World, pp.1-7.51
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further testing.  It seems that the spectrum swaths differences across the continent were not only neglected 56

in the very technical implementation within the DAB transmission technology machinery, but also on a 
regulatory level. The DAB technology relies on multiplexers for its transmission, facilities which operate the 
broadcasting network by bundling together different channels into frequency slots. Most countries reserve 
multiplexes for national public service or large commercial broadcasters, while regional and local broadcasters 
are offered the possibility to “lease” a specific frequency band and organize themselves in groups in order to 
efficiently fill it and share the costs. The implication of highly priced investments for DAB machinery acquisition 
are not feasible for smaller broadcasters and in addition those were left at their own will if ceasing part of their 
operative independence or succumb. By extensively shrinking the diversity and localism of the programme 
choice it potentially harmed listenership appeal over DAB receivers purchase. However, this major shift in the 
transmission management which strongly consolidates the radio infrastructure is one of the pillars in this 
dissertation and will be extensively treated in the next chapters. 

Radio Spectrum Management in Europe 

In order to supervise the coexistence of different radio system and guarantee an interference-free use of 
different spectrum bands, some organizations were instituted. First of all the International Telecommunications 
Union (ITU) which has three main functions: the statement of technical characteristics of wireless services and 
systems and their operational procedures, the release of technical specifications for telecommunication 
systems and preparation of recommendations, opinions, guidelines, handbooks, manuals and reports to 
provide national actors with the “best business practices”.  The ITU members apply to a large set of spectrum 57

usage rules called Radio Regulations (RR) decided during the Regional Radiocommunication Conferences 
(RRC). Second the European focused homologue of ITU, Conference Européenne des Administration des 
Postes et des Télécommunications (CEPT) which presently counts 48 countries. The main role of CEPT is the 
supervision upon its member states cooperation and harmonization, in order to contribute to the creation of a 
dynamic market in the field of European posts and electronic communications. Since the late 1980s the 
European Commission (EC) started to get more involved into the international radio spectrum management to 
pursue a better harmonization of the EU member states.  The EU released a “Radio Spectrum 58

Decision” (RSD), a new policy and legal framework whose aim is the coordination of policy approaches for 
what regards internal markets, such as electronic communications, transport, and R&D. Lastly, underneath the 
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international management level, national authorities are given the role of managing the spectrum use on a 
national level.  59

The digital broadcasting plans are included in the RRC-2006 set up in Geneva (also called GE06 agreement) 
which subsidises the former Stockholm agreement of 1961 and Geneva agreement of 1989. The RRC-2006 is 
the result of a cumulative process and contains the allocation plan in the VHF and UHF bands for DAB/DAB+ 
and the digital television standard DVB-T. The first step to the GE06 agreement are the requirements for the 
DAB standards first collected in the Wiesbaden conference (WI95) organized by CEPT and EBU in 1995. The 
WI95 represents the first planning conference in Europe dealing with digital terrestrial broadcasting systems. 
The main purpose was to establish a frequency plan allowing the institution of two DAB multiplexes in the 
considered area. The main problem was to find a considerable amount of free spectrum to be used to this 
purpose across the whole CEPT planning area. The conclusions of WI95 were led by the general principle of 
equitable access to spectrum, namely the right of all nations to use any telecommunication service 
irrespectively of political bias, economical power, geographical location or size of a country.  This issue was 60

solved by planning two nationwide DAB coverages for each country. However the matter of digital 
broadcasting was particularly complex and even after two further meetings in Chester 1997 and Maastricht 
2002 another agreement was needed. 

The Regional Radiocommunication Conference RRC-06 was attended by more than 1000 delegates from 104 
different countries and the software used to develop the frequency plan was developed by the EBU. During the 
RRC-06 administrators and broadcasters argued for the need for reuse of former analogue transmitting sites, 
due to economical reasons. Where this principle led to interference conflicts between transmitters, it was 
simply agreed to accept higher levels of interference.  The spectrum range in which the RRC-06 was drawing 61

conclusions was more or less fully allocated. The impossibility to draw a frequency plan within such a heavily 
allocated resource led to the decision of overlooking the protection of analogue TV channels. However this 
decision paved the way to a successful development of digital standards, it was clear that a switchover to 
digital could not be accomplished overnight. In this regard opinions were often diverging when discussing the 
duration of a transition period. The RRC-06 decided that June 17, 2015 should have been the end of the 
transition period. CEPT decided that 2012 was a more suitable date for its members. 

In order to achieve consensus the RRC-06 employed the “envelope” concept. It makes possible to make use 
of another technology than DAB or DVB-T as long as it does not require higher protection or does not 
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generate more interference than agreed in the frequency plan. In this way an analogue station – in particular TV 
– could be operated even after the switchover.  The Article 5.1.3 of the GE06 agreement claims that “[…] a 62

digital plan entry might be used for systems, whose technical characteristics are different from those appearing 
in the plan”.  Eventually most of the CEPT member obtained three or four layers of DAB in VHF. 63

4.3 DAB development in some key European countries 

In order to give a general perspective on the European state of art of digital radio I selected five key countries. 
Norway as the very first mover and only country which already decided a digital switchover date will be 
presented, followed by the experience of Switzerland and UK. The history of digital radio in Finland is 
characterized by a precocious step back, although I won’t investigate the Finnish situation (extensively treated 
by Marko Ala-Fossi). Countries as Sweden and Italy fall somewhere in between the other examples.  

In choosing which countries to analyze I took into account different criteria. Not only a European focused 
research needs to flag the extremes in the level of implementation of digital radio, but also different market 
dimensions had to be comprised. Hence if the experiences of Norway, Switzerland and Sweden would have 
covered the range of different steps of digital radio overall engagement, I believe that the participation of larger 
radio markets as UK and Italy provides with a wider overview. 
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4.3.1 UNITED KINGDOM


The UK was the first country to adopt DAB as digital radio standard. Here is where “DAB has received what 
could be called wide-ranging discussion in terms of affected constituencies” and where the research efforts 
are more intense, accordingly more information is documented and written on this market.  64

Traditionally British regulators issued licenses directly to stations. The turning point in British regulation about 
DAB was the government’s decision to license multiplexer operators in return for an annual transmission fee, 
instead of directly licensing stations. Multiplex operators received full control over operations and are these 
private corporations which release licenses for stations to be transmitted on DAB. The BBC has spectrum 
allocation reserved on most multiplexes while other stations wishing to expand on digital have to pay “leasing 
fee” in order to be granted carriage on multiplexers. In other words a middleman was placed in the chain 
between the spectrum management and the end broadcaster. 

These decisions had deep influences on the radio network organization. In the UK the VHF Band III reserved 
for digital transmission was spread across seven multiplexes, two finalized to national network services and 
five to local or regional coverage. The geographic localization of these multiplexers roughly replicated that of 
analogue transmission facilities.  Except for one national multiplexer which was assigned to the BBC 65

transmitting the whole range of its national coverage programmes from one facility, all the other multiplexers 
were to be commercially run. This characteristic dramatically decreased the distribution of power since 
historically commercial stations were independently owned and individually responsible for programming and 
transmission. With the new DAB configuration several commercial stations were bound together under 
centralized single multiplexer control. In 1998 the second national digital radio license was awarded to Digital 
One, part of the large conglomerate Arqiva. Digital One was supposed to be one of several bidders competing 
for the first national commercial license, but eventually it was the only one interested. The unmet expectations 
about digital radio license appeal induced speculation about DAB viability.  66

According to the 1990 Broadcasting Act, the British independent media and communications regulator, Ofcom 
awards digital and analogue commercial radio licenses. Ofcom released a policy describing incentives for 
broadcasters in order to migrate to DAB transmissions. Part of the incentives offered was the automatic 
extension of analogue licenses. This amendment not only fostered incumbent broadcasters as “preferred 

 Anderson, J., Nerone, J., Nerone, J., Nelson, M., Sandvig, C. and Schiller, D. (2011). Radio's digital dilemma: broadcasting in the 21st 64

century. Urbana, IL.: University of Illinois

 Lax, S. (2003). The Prospects for Digital Radio Policy and technology for a new broadcasting system. Information, Communication & 65

Society, 6(3), pp.326-349.

 Lax, S. (2003). The Prospects for Digital Radio Policy and technology for a new broadcasting system. Information, Communication & 66

Society, 6(3), pp.326-349.

!40



entrants in the new digital radio environment”, but Ofcom also opened a historical government monopoly on 
broadcast spectrum  for commercialization.  67

DAB offers the possibility of using a single frequency for the same channel over a nation-wide area. Thanks to 
this feature DAB potentially provides national broadcasters with a single frequency, hence releasing all the 
other frequencies that the station used with the analog technology in the rest of the country. The economic 
power of commercial broadcasters increased in the UK and gave them leverage to negotiate the DAB network 
structure. Rudin claims that digital commercial licenses were released matching analog coverage areas, thus 
roughly replicating the analog network geographic structure. In this way national networks were unable to take 
advantage of the Single Frequency Network (SFN) configuration, drastically decreasing the number of available 
frequencies. As an effect of the 1996 Broadcasting Act the DAB spectrum efficiency on a local level was barely 
superior than the analog one as the network was largely constrained in its flexibility.   68 69

A particularity of the UK situation is that multiplexers are operated by third party operators, only recently 
broadcasters focused their attention on getting financially involved in part of the business. The overall DAB 
network infrastructure is owned by four companies, some subsidiaries of large media conglomerates. This is 
because according to the Broadcasting Acts of 1990 and 1996, “Ofcom advertises the licences of new digital 
radio ensembles and are subject to an open competition to the highest bidder”.  70

Within digital radio licensing policy there is no clause for “must-carry” requirements which are reserved to the 
BBC. Incumbent commercial broadcasters offered little digital-only station propositions, favouring simulcasting 
instead, namely replicating the same stations over the analogue and digital networks. Beside affecting DAB 
deployment these decisions propelled ownership consolidation and vertical integration as commercial 
broadcasters expanded their business into multiplexer operation. 

Highly populated areas became densely served by digital radio services, as in London where in 2001 there 
were 40 DAB programs. In 2002 BBC launched the first digital-only station 1Xtra, the year after announced to 
be planning five more DAB-only stations and increase the local programming by developing additional 
multiplexers.  The plans were achieved and increased the diversity of local stations, which were ranging 71

 Anderson, J., Nerone, J., Nerone, J., Nelson, M., Sandvig, C. and Schiller, D. (2011). Radio's digital dilemma: broadcasting in the 21st 67

century. Urbana, IL.: University of Illinois

 Broadcasting Act 1996, Ch 55. London: HMSO68

 Rudin, R. (2006). The Development of DAB Digital Radio in the UK: The Battle for Control of a New Technology in an Old Medium. 69

Convergence: The International Journal of Research into New Media Technologies, 12(2), pp.163-178.

 Worlddab.org, (2015). United Kingdom | Country Information | WorldDAB. [online] Available at: https://www.worlddab.org/country-70

information/united-kingdom.

 Hallett, L. (2003). BBC Confirms Digital Commitment. Radio World, p.14.71

!41

https://www.worlddab.org/country-information/united-kingdom


across very different niche programmes.  In December 2002 the price-point for DAB receivers was between 72

155£ and 300£ and the increased digital offer grounded manufacturers’ hopes aiming at 500’000 purchases in 
2003.   73 74

The commercial logic under which multiplexer operations started to drift was exploiting at most the number of 
possible channels allocated in the DAB spectrum. The number of stations squeezed into a spectrum band 
increased at the expenses of audio quality. The encoding recommendations were often outlooked in favour of 
a more niche programmes transmitting bitstreams at the highest compression rate acceptable for listening. In 
this way the choice for an increased diversity undermined another initial selling point of DAB, namely a higher 
audio quality than FM.  From a large research carried out in 2005 almost all British respondents claimed that 75

in their opinion FM will still have a predominant role in 2015 terrestrial radio broadcasting, while the only two 
respondents believing in a digital switchover were BBC employees. Despite the high investments in DAB a 
large part of UK respondents in this research believed that the uptake of DAB would not significantly 
supersede FM listening unless some additional system such as DRM would be deployed in order to digitalize 
the output of community and local stations.  76

The particularity of the newly introduced DAB commercial licenses was to guarantee local analogue BBC 
programming on local multiplexes, but they did not ensured analogue local commercial stations transmission. 
This unbalanced policy made it possible for a DAB listener to hear new local stations in a particular area which 
previously were only broadcast in analog elsewhere. Consequently some traditionally established local stations 
would not find space into local multiplexers while continuing on analog. Beside an increase in the number of 
stations, in general the tendency was towards a wider geographical coverage.  Broader coverage areas 77

meant higher “leasing fee” rates and by 2008 “many commercial analog broadcasters abandoned their DAB 
program services citing prohibitive operational costs”.  78

In 2007 Ofcom decided to take up the more recent Eureka-147 standards DAB+ and DMB beside the 
deployment of DAB. These initial projects were discontinued as today UK is the only European country in 
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which DAB is the main focus on the digital switchover. DAB+ attracted other countries in which DAB did not 
receive the massive investment attention as it did in the UK.  The largest commercial broadcasters and the 79

BBC heavily invested in the DAB deployment and the lack of momentum discouraged the uptake of new 
standards potentially undermining their investments. On the other hand local and community broadcasters 
became increasingly pessimistic about the DAB future of radio.  80

Only 9,2% of the British commercial radio listening was via DAB after more than ten years since the first digital 
service. In 2007, 79% of device purchased were analogue-only radios and out of 34 million cars, only 200’000 
of UK’s drivers featured a DAB capable device.  By 2008 figures showed particular interest towards DAB 81

devices by two listeners segments: “the geriatric and special needs communities. Apparently the simplicity and 
low cost of DAB tabletop receivers appeal to these listeners, for whom Internet and WiFi are often not a 
workable option. While a commendable result, this is hardly a ringing endorsement toward a ‘format of the 
future’”.  82

In 2009 Ofcom strongly recommended a full DAB migration for any radio service within 2013. A large part of 
commercial broadcasters simply did not have the economic means to upgrade their transmissions while 
lacking any sort of encouraging feedback from listening figures in order to build up commitment. In parallel car 
and electronics manufacturers saw no audience demand for technical improvements. Once more regulators 
offered incentives to DAB migrating broadcasters in the 2010 Digital Economy Act.  The 2010 government bill 83

further extended analog licenses of those broadcasters which embraced DAB and in some cases breaks the 
fee payment to the government. Although Ofcom mentioned 2015 as a possible digital switchover hard date, 
in the 2010 Digital Economy Bill no reference to FM shutdown was made. 

Often, the DAB transmission fees charged to commercial stations were higher than the costs of analogue 
transmissions. Despite this, the UK is one of the countries where commercial radio commitment has been high 
– although a large part of commercial broadcasters does not seem to have taken into consideration the DAB 
option. The UK played a leading role in this as in general the high level of commercial sector participation into 
digital radio is regarded as indicator of industry health.  84
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4.3.2 ITALY 


In Italy the request to the Ministry of Telecommunications made in 1997 by the public national broadcaster RAI 
and broadcaster association of Südtirol region RAS, represents the initial interest towards the introduction of 
digital radio technology. Once the permission was obtained the first DAB trials were launched in October 1998 
in the urban areas of Milan and Turin by the consortium Club DAB Italia formed by some of the largest national 
commercial broadcasters. 

After almost a decade focusing only on transmission trials, in July 2007 Club DAB Italia launched the first 5 
channels and the Vatican City broadcast the first DAB transmissions over Rome. Other two multiplexes are 
licensed and awarded by EuroDAB and C.R.DAB which are commercial and private broadcasters consortia. 
Later the same year RAI Way, the network operator subsidiary of the public national broadcaster RAI, opted for 
taking up the DMB standard for mobile television and abandon DVB-H whose sites were reorganized to 
expand the DAB network. 

In 2008 RAI Way, the association of local and community broadcasters Aeranti-Corallo and the association of 
national commercial radio RNA, funded ARD (Associazione per la Radiofonia Digitale), the association for the 
deployment of digital radio. The mission statement of ARD is the development of the media in respect of 
plurality, public service and equality between the different actors in the radio industry.  In 2009 the Authority 85

for Communications Guarantee AGCOM sanctioned the rules for digital radio transmissions.  The Authority 86

bill draws different territorial areas for DAB transmissions in relation to the availability of VHF spectrum, 
technical criteria and parameters for national and international compatibility and more importantly strict rules 
about the equal distribution of the spectral resources among different actors in the radio industry. In particular 
the document states that the allocation plan must allow local broadcasters the use of frequencies able to 
cover small areas without perimetrical interferences, while allowing national broadcasters the implementation of 
Single Frequency Networks (SFN).  The AGCOM also states in this document that broadcasters can opt for 87

either DAB, DAB+ and DMB for their transmissions. 

Between 2008 and 2012 DAB+ was chosen over DAB and mostly implemented by “migrating” broadcasters 
and RAI. This choice was taken after the cooperation agreement between RAI and the local radio consortium 
Aeranti-Corallo to build DAB+ networks and assess their performance. A very detailed explanation of the 
experiment was given in the document “L’Accordo di cooperazione tra Aeranti-Corallo e RAI Way - La 
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Sperimentazione DAB+ e DMB a Venezia e Bologna”.  The investments for the network development were 88

divided between the local radios purchasing the necessary transmitting machinery and RAI Way building the 
multiplex sites. Not only this document was important for raising awareness about the technical performance 
of the standards, but in particular it provided with guidelines for a normative framework allowing any kind of 
broadcaster (public/private, national/local) to start digital radio transmissions. Moreover it described operative 
models achievable with investments affordable by small local broadcasters. 

Today the combined coverage of DAB+ transmission covers the 75% of the territory and the 68% of the 
population with 114 DAB+ services, of which 7 are data, 92 simulcasting over AF/FM and 15 digital-only. 
National multiplexes have been employed by RAI Way (Mux shared with the community and local broadcasters 
association Aeranti-Corallo), Club DAB Italia (Mux only in SFN mode), EuroDAB (Mux only on SFN mode). Nine 
local multiplexes are divided among several consortia DBTAA, Rundfunk-Anstalt Südtirol, Digiloc all in Trentino 
Südtirol region, DAB Media, C.R. DAB, Vatican Radio and other unnamed ensembles.  

The situation of the Italian radio industry is quite singular due to the huge amount of private radios of which the 
greater part are local stations. In a global perspective with its 4600 FM and 100 AM stations Italy is only 
second to USA which counts 8961 stations in FM and 4789 in AM. This situation shaped the decision-making 
process over the technology and its policy in a singular way on a European level. Among the key differences 
there are: 

• FM licence holders are initially entitled for DAB+/DMB licences and new entrants are given the rest. 
• A minimum of 5 radio stations must be carried on both national and local multiplexes. 
• Every single radio station has the right to use 72 capacity units (CU) of a multiplex for its programmes. 
• Licenses have 12 years validity for broadcasters and 20 for network operators. 
• There is not a single network operator, even though the idea was considered. 

A switchover plan was not hypothesized nor planned yet in Italy. The high number of niche local stations make 
the offer of DAB/DAB+ not particularly suitable or alluring. 
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4.3.3 SWITZERLAND


The permission to build the first swiss DAB network in Bern, Zurich and Geneva Lake regions was awarded to 
the national public broadcaster SRG SSR in 1999. SRG SSR is considered to be the driving force of the initial 
digital radio development in Switzerland, although the private radio sector followed these steps quickly. Later 
the same year both the Association of Swiss Private Radios (ASPR) and Swisscom submitted the application 
request to the Communications Authority Bakom for building their DAB networks. In this initial phase the 
applications could not be satisfied because of the lack of both a legal basis allowing the Federal Council for 
awarding radio frequencies and amendments legislating the financing of infrastructure building through 
reception fees. 

The first decade of digital radio development in Switzerland was characterized by tests, experiments and 
measuring. No real private sector interest was showed until 2005 when Radio Tele AG, Tamedia AG, the media 
entrepreneur Suzanne Speich and the SRG SSR funded a consortium whose aim is the promotion of digital 
radio in Switzerland. Later on ASPR, Union of Non-Commercial Local Radio Stations (UNIKOM), the publisher 
Ringier and Radio Zürisee joined the consortium which in 2007 give birth to SwissMediaCast AG (SMC), a 
joint-venture aimed at the construction of a DAB network for private broadcasters of the German-speaking 
region of the country. In 2009 the German-speaking Switzerland was covered by two regional-language 
networks, one developed by the public broadcaster and one by the joint-venture SMC. 

Switzerland is the only country in Europe which attempted the introduction of iBiquity HD Radio (IBOC). A total 
of five broadcasters implemented some HD Radio trials which were discontinued in 2009. The same year 
Bakom first proposed to launch DAB+ service by putting at bid eight licenses, five of which expired without 
any applicant.  By 2010 the DAB/DAB+ network reached 90% of the population coverage and decisions 89

were made to switch services to DAB+ within 2012. In April 2014 another private regional-language DAB+ 
multiplex was launched by Romandie Médias SA, another joint-venture between SRG SSR, Swisscom and the 
private radio broadcasters of the French-speaking Switzerland. 

Later in 2014 the company Digris AG awarded a radio license by Bakom in order to operate DAB+ digital 
islands across the country. The case of digital islands is a particularity of Switzerland and allows to implement 
local DAB+ multiplexing in urbanized areas. Contrarily to the nation-wide or super-regional coverage approach 
of large broadcasters, the digital islands are implemented in order to allow Internet and local stations to 
broadcast their programmes on DAB+. In fact UNIKOM and the association of Internet stations ASROC are 
the main supporters of Digris AG which provided a software solution enabling affordable costs for local DAB+ 
transmissions.  

 Radio World, (2010). News Roundup: Swiss. p.10.89
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Between 2013 and 2014 the DigiMig group was established in order to formulate a strategy of a national 
digital switchover. The DigiMig working group was joined by SRG SSR RSI, Bakom, VSP (Verband Schwiezer 
Privatradios), the representatives of French-speaking radios RRR, UNIKOM and car/device manufacturers. In 
late 2014 DigiMig presented the digital switchover report to the Federal Council, organized along 15 
recommendations. The switchover is planned for 2024 the latest and articulates in two phases, the first lasting 
until 2019 entails marketing and recommendation measures alongside a new Radio and Television Act (RTVA), 
the second foresees the switch-off of FM transmitters on which the radio sector wants to have independent 
responsibility. 

Today DAB+ coverage amounts to 99% of the swiss population (outdoor 99%, indoor over 96%) and the 
coverage of major roads and tunnels is planned for 2018/2019. In Switzerland there are 9 regional multiplexes 
and 1 local multiplex airing a total of 125 services of which 11 DAB and 114 DAB+, in total there are 37 digital-
only services. The logic adopted in the frequency allocation follows the language areas of Switzerland, 
German-, French- and Italian-speaking. New regional-language broadcasters are allowed to start 
transmissions only in DAB+. The 2006 Geneva Agreement claims that the spectrum available in Switzerland 
allows for 7 DAB+ coverages, each carrying a maximum of 18 stations and potentially implementing Single 
Frequency Networks. In 2010 the Federal Council delegated to the Swiss Federal Department of the 
Environment, Transport, Energy and Communications (DETEC) the release of individual frequencies which 
would then be communicated to the Authority Bakom for licensing.  In June 2015 the referendum on the 90

modification of the Federal Broadcasting Law which among the DigiMig amendments concerning the DAB+ 
switchover sanctioned the introduction of an annual radio-TV fee. 
Particularities in digital radio situation of Switzerland are: 

• Except for three DAB multicasting stations all swiss stations are expected to be on DAB+ 
• The regulators allowed the implementation of digital islands whose frequencies are reserved for Digris AG 

software based DAB+ platform dedicated to small non-commercial broadcasters. 
• Swisscom Broadcast operates the public national broadcaster transmission. However SRG SSR holds its 

responsibilities for network planning, signal generating and multiplexing. 
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4.3.4 NORWAY 


Norway is the first country announcing a date for complete digital switchover in 2017.  

In June 1995 the classical music station aired by the public national broadcaster NRK Klassisk was the first 
DAB station in the world, transmitting in Oslo 24 hours per day. Between 1998 and 2008 the DAB network 
continued to grow in Norway. Receivers were early available on the Norwegian market although on the eight 
million radio devices sold in the decade 1998-2008 only 300-400’000 were digital.  By the end of 2008 there 91

were two DAB multiplexes in Norway, one operating across seven regional coverage areas as stipulated by the 
2006 Geneva Agreement.  92

In 2006 the Ministry of Culture discussed the digitalization of radio in the Report No.62 (1996-97) “Kringkasting 
og dagspresse 1996 m.v.”, explaining the features and in particular the benefits that DAB would provide. In 
this document it was argued that the characteristics of the L-band make it particularly suitable for local radio 
transmissions and a provision for frequency band allotment to these purposes was forwarded to the Ministry of 
Transports and Communications. However it also states that in areas where the capacity of a multiplex can not 
be filled by local stations, those willing to be transmitted via DAB must cover the full cost of multiplex license 
and facility fee besides bearing the expensive simulcasting situation.  In the document it is provisionally stated 93

that NRK and the commercial broadcaster P4 should be granted space on the national multiplexes. 

In the Report No.8 (2010–2011) “Digitalisering av radiomediet” the government provided a detailed overview of 
digital radio situation in Norway.  From 2006 Norway has a frequency plan which contemplates one 94

nationwide block (Riksblokka) in VHF III and one local block which covers the whole country but is divided into 
37 Lokalradioblokka. The digital Lokalradioblokka is provisionally not in use. The coverage area of analog local 
radio is even smaller than the digital one and today counts 141 transmission licenses. In the Riksblokka every 
different channel can be broadcast on a single and the same frequency. The Regionblokka is divided into eight 
regions, in order to provide regional content, and was directly assigned to NRK. Since the public broadcaster 
holds the frequency licence and authorisation for the Regionblokka, NRK uses all its capacity with public 
financed channels. Norkring is the institution holding the frequency licenses for the Riksblokka until December 
2020 and is required to reserve one third of the national frequency block to NRK, another large part to P4 and 
the resulting to the commercial stations Radio Norge, P5, NRJ and Radio 1. 
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The joint-venture Digitalradio Norge AS was funded in August 2010 by the public national broadcaster NRK 
and the commercial broadcaster P4 Radio Hele Norway, besides the company works in close relation with the 
third largest commercial broadcaster SBS Radio Norway and operates the website Radio.no. Digitalradio 
Norge AS is meant to promote the proliferation of digital radio, in particular favouring the complete transition 
from FM to DAB+. The ambition of this joint-venture is to become the authority licensing multiplex operations 
and managing the network planning, “providing predictable conditions for all broadcasters”.  This strategy  95

was already accomplished by Norways Television (NTV) in the field of digital terrestrial television and it is the 

example Digitalradio Norge AS is following. The local radio stations were also invited to take part into the joint 

venture, but they chose to decline the offer. 

On February 2011 the Norwegian Government published a Digital Radio Report in which it provided a very 
early switchover date for January 2017. In the document were stated the requirements to be met in order to 
enable the switchover to DAB+ transmissions in terms of coverage, listenership, car solutions, added value for 
listeners. The Digital Radio Report leaves to broadcasters the choice between implementing DAB or DAB+. 
Besides it claims that smaller broadcasters will probably be able to continue transmitting on FM. The definitive 
document  provides a list of the stations forced to close FM transmission which counts 22 units, according to 96

the Norse Lokalradio Forbund (Norwegian Local Radio Association) the amount of local stations outside urban 
areas staying in FM will be up to 200 units.  However in June 2015 the Media Authority and NKOM awarded 97

licenses for local DAB+ transmission trials to the local broadcasters consortium JærRadioGruppen AS, the 
only applicant for the 20 issued licenses. The only 3 radio Lokalradioblokka licenses were awarded in the areas 
of Jæren-Dalane, Ryfylke and Sunnmøre with no coverage requirements, no warranty over investment risks, 
the provision of a detailed report to the Media Authority after the trial period and the possibility that the 
concessions will be officially turned into applications.  98

Today in Norway there is one national multiplexer broadcasting NRK stations and the major commercial radios 
in SFN mode, covering 99,5% of the entire country with 12 public and 8 commercial programmes. Seven 
local/regional multiplexes are in operation covering the same area as the national one and also other regulated 
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multiplexes ready for use including an additional commercial national multiplex. About 80% of the Norwegian 
households can receive DAB+ radio either through Riksblokka or Regionblokka. 

 

4.3.5 SWEDEN 


Sweden was one of the digital radio early-adopters, in fact the national public broadcaster Sveriges Radio (SR) 
started DAB transmissions in 1995 covering 35% of the population.  Between 1996 and 1999 the DAB 99

network was expanded reaching 85% coverage. However between 2002 and 2005 the Swedish Parliament 
decided to cut the investment into the new radio infrastructure and the coverage declined to 35% again.  100

The national broadcaster SR decided to “piggyback” digital radio transmissions over the digital television 
standard DVB.   101

Several public inquiries were made on digital radio in Sweden. The report commissioned by the Swedish Radio 
and TV Authority (RTVV) to Stelacon regarded DAB+ as the main standard to be implemented in Sweden. 
Swedish Radio, MTG and SBS declared publicly in June 2008 that they subscribed to this statement. From 
2009 SR and the educational subsidiary broadcaster UR (Utbildningsradion) hold licenses for digital 
transmissions in DAB/DAB+, however digital licenses for commercial broadcasters were still an unresolved 
issue at this point. The radio industry remained committed to the implementation of a new digital infrastructure 
and blamed the legislation for denying commercial broadcasters access to digital transmissions.  Sveriges 102

Radio and private broadcasters continued lobbying the government for a change in the legislation which 
happened with the 2010 Radio and TV Act (2010:696)  which opened both national and regional digital radio 103

licenses to commercial broadcasters. The 2010 regulation states that licenses do not mandate any minimum 
or maximum bitrate requirement, instead each applicant is allowed to fill the transmitter capacity given that the 
minimal accommodation requirements are 16 services at 72 kbps. The network operator Teracom is the only 
organization which runs the network while he commission and PTS (Post- och Telestyrelsen) award digital 
radio licenses in Sweden. 
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In 2013 the Swedish Government proposed a bill on public service broadcasting. This bill paved the way for a 
Digital Radio Industry Coordinator who was tasked with formulating a plan for switchover, consulting the public 
broadcaster Sveriges Radio and the two main commercial radio broadcasters SBS and MTG. This plan was 
presented to the minister of culture in December 2014 and sent for consideration. According to the spectrum 
conference of 2006 in Geneva (GE06) in Sweden there is spectrum availability for four nation-wide multiplex 
coverages. The first commercial digital radio licenses were opened in 2013 by the two main commercial 
broadcasters which operate 2 multiplexers alongside 2 reserved for Sveriges Radio, one is in SFN mode while 
the others are operated regionally. In October 2014 the Swedish Broadcasting Authority awarded 21 national 
and 4 local/regional licenses valid until 2022. 

In April 2015 the Swedish National Audit (Riksrevisionen) criticized the switchover plan “Från Analog Till Digital 
Marksänd Radio – En Plan Från Digitalradiosamordningen”. The auditor Margareta Åberg claimed that the 
report does not take into account the broader economic perspective and expressed doubts that the 
investments would yield any profits in the first 50 years. Sveriges Radio, MTG and SBS argued that the 
industry actors would engage in the investment and pointed to shortcomings in the report from the National 
Audit, such as the overall framing.  In June 2015 the Minister of Culture and Democracy Alice Bah Kuhnke 104

announced that the government decided to postpone the switchover to DAB+ representing “too much 
uncertainty” for the current audiences.  Oppositions were moved against the Swedish Government decision 105

blamed of being shortsighted. In particular digital radio advocates reminded the benefits of DAB+ technology 
and the concern that radio will be the only analog island in a fully digitized media environment. The general 
director of SR Cilla Benkö wrote “[…] there is the risk that in the long term Sweden, which is currently regarded 
as one of the leading countries in Europe when it comes to radio broadcasting, will lose that position as the 
audience opt out of an analogue alternative in an otherwise digital world”.  106
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4.4 Competing Technologies 

As mentioned above the main reason for digital radio standards development is that the electromagnetic 
spectrum is a scarce resource. Since the amount of radio spectrum can not be increased, the next generation 
of telecommunication standards will be required to operate the electromagnetic resource more efficiently and 
possibly to implement dynamic operation modes in order to reconfigure the network structure. The history of 
DAB development coincides with the early history of digital radio in Europe as this standard has been the only 
proposal for almost two decades. However after some years new network requirements, refinements and 
technical innovations fostered the development of DAB+, DMB, DVB and DRM. Only DAB+ and DRM will be 
presented here as they represent the breaking point when the experiences of different European countries 
started to diverge. Moreover it is important to point out that I assume as “establishment of a standard” its 
publication/recommendation/standardization by technical harmonizing bodies as ITU and ETSI. 

4.4.1 DAB - DIGITAL AUDIO BROADCASTING


DAB was developed in order to meet the requirements of spectrum efficiency 
dictated by the increasingly difficulty of providing allocable frequency bands. 
Originally DAB was meant to replace FM transmissions in VHF band II. DAB 
features transmission modes in VHF band III (174MHz - 230MHz) and in UHF L-

band (1452MHz - 1479.5MHz), however the latter seems no longer to be attractive for digital radio network 
implementation.  The frequency plan which was a result of the CEPT Conference held in Wiesbaden, 107

Germany in 1995 allowed at least two nation-wide coverage networks in any European country. In this 
configuration the implementation of DAB infrastructure did not require any VHF band II programme 
suppression for freeing spectrum bands, hence affording the simulcasting of the same programmes in both 
analog and digital transmission. 

DAB is equipped with a data rate compression format known as MPEG-1, layer II (ISO93) or MUSICAM for 
spectrum efficiency. The bitrate reduction is achieved by a psychoacoustic model optimization, basically 
cutting the frequency components that the human ear is not capable of hearing and those redundant 
frequencies not audible because of the perceptive phenomenon called masking. DAB features a system based 
upon convolutional codes in order to protect the signal against propagation distortions by adding redundant 
information to the data stream. Higher compression rate allowed to host more programmes on the same 
spectrum range. 

As mentioned above eventually all data streams are embedded into the data multiplex and channel coded. 
This is carried out by implementing COFDM (Coded Orthogonal Frequency Division Multiplex) which bundles 

 Beutler, R. (2008). Digital terrestrial broadcasting networks. New York, NY: Springer.107
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data streams in transmission signals distributed across 1.75MHz spaced carriers over the available spectrum. 
In order to adapt to different propagation situations DAB affords OFDM parameters selection which 
provides DAB with network configuration flexibility. It comprises four operative modes which can be used to 
reconfigure the network in order to better fit different radio applications or platforms. The four modes are 
specifically designed for nation-wide areas, local areas, satellite broadcasting and medium extension regional 
coverage.  108

DAB channelization, which requires 1536kHz, requires broadcasters to either fill the whole multiplex data 
capacity with roughly 16 services on each transmitter or share facilities and licenses with other broadcasters. 
DAB affords flexible management of the allocated spectrum in terms of number of services, bitrate 
associated with each of them and the mix of audio and data services. Instead it does not afford flexible 
coverage areas planning for the different services taking part in a multiplex. In other words services allocated in 
a multiplex will have the same coverage area. This is often regarded as the most detrimental feature of DAB for 
what concerns the participation of small local and regional broadcasters. 

DAB affords Single Frequency Network (SFN) implementation. Practically SFN configuration implies that all 
transmitters in a given network employ the same electromagnetic band to broadcast the same content. Beside 
improving the listening experience on the move, the possibility of employing SFN configuration improves 
spectrum efficiency by covering a region or a country with a single frequency for the same set of multiplex 
data. DAB SFN potentially allows to release more frequencies slots for local or regional transmissions. 
Moreover SFN transmitters are usually displaced on the territory in order to have some overlapping areas 
where positive signal reinforcement could be achieved within a certain reception delay range. 

DAB signals are able to encapsulate audio content and have the capacity to integrate text and data, hence it 
affords multimediality. This visual content can be displayed on DAB receivers to enhance the listening 
experience. DAB allows any combination of audio and data services ranging across advanced text information 
for weather, sports and news, text-messaging, slide-shows, EPG. 

DAB affords Conditional Access (CA) implementation, namely the possibility to deliver scrambled or clear 
audio or data stream/sub-stream whether a recipients obtains access to the information or not.  This means 109

that the standard potentially implements access in exchange of subscription fee or a pay-per-view alike access 
mode, deeply disrupting the traditional broadcast free-to-air infrastructure. 
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4.4.2 DAB+ - ENHANCED DAB


DAB+ standardization document was released in 2007 and builds upon two 
main differences with DAB. First the MPEG-1 layer II or MUSICAM encoding was 
substituted with the more advanced HE AAC v2, affording a better audio quality 
than its predecessor. Besides the higher data compression allows up to 2.5 
times more audio services than DAB and slightly better coverage from 1dB to 

2dB thanks to an improved forward-error-correction coding (FEC). Not only DAB+ allows for better data 
reduction rates, but the channel coding was enhanced with Reed-Solomon protection from information 
distortion. 

An important breakthrough that DAB/DAB+ affords is its convergence and interaction level IP-Internet. The 
introduction of RadioDNS, a third party institution creating open standards for hybrid radio (broadcast + 
Internet), made possible to translate broadcast metadata into IP addresses. In this way broadcasters are able 
to provide free-to-air broadcast content besides providing targeted content and interactivity. DAB+ do not 
support video codecs, thus it is optimized for audio only transmission. 

4.4.3 DRM - DIGITAL RADIO MONDIALE


In 1996 an informal meeting in Paris sanctioned the interest of some radio 
broadcasting actors – among those the German Deutsche Welle, Fraunhofer 
Institute and Telefunken – in digitalizing the short, medium and long waves bands 
below 30MHz. In November the same year Mondiale was chosen for the 
meaning of “worldwide" it has in Italian and French as the name to describe the 
digital technology which aims at replacing analogue AM transmissions. 

In April 1997 the very first meeting under the name of Digital Radio Mondiale took place in Los Angeles, 
highlighting the wider extra-european nature and aim of the technology. In fact some of the key markets of 
DRM are India, African countries and Brazil. DRM is built upon the Eureka-147 standards, but its development 
enjoys cooperation from a wider international council.  The DRM consortium has 5 American members out 110

of 43 and its standard recommendation was first proposed to ITU – more internationally focused than ETSI. 
The same year the consortium was officially funded in Guangzhou, China. In this occasion 20 of the most 
important organisations in world-wide broadcasting signed a "Digital AM Memorandum of Understanding”. 
The DRM consortium became a sector member of the ITU in July. 
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In 1999 the DRM was publicly presented for the first time at the American electronics and media exhibition 
NAB in Los Angeles. ITU ratified DRM as the first standard aimed at digitally employing the frequencies below 
30MHz in April 2001 and its reception was first demonstrated at IFA, Berlin.  In 2003 regular short-wave 111

transmissions started in Geneva in June and was then inaugurated by Deutsche Welle, Radio Netherlands, 
Radio France International, Radio Sweden, Deutsche Telekom and other among the 80 members spread in 30 
countries. In August World DAB Forum and DRM signed a cooperation agreement. Today DRM has its 
headquarters in Geneva, but keeps a certain degree of independence from EBU. DRM is currently in use by 
some major broadcasters in Europe, such as BBC and Deutsche Welle. 

As other digital radio standards the emergence for DRM development was dictated by a more efficient use 
of the frequency spectrum. The DRM standard development was carried out in order to meet some 
essential further requirements. First of all the new standard had to provide a digital radio service alongside 
maintaining the existing AM transmissions which are implemented according to different bandwidths around 
the world. DRM affords simulcasting through carriage of both the analog and the digital signal on a single 
frequency, the same design implemented in the american standard HD Radio or IBOC. 

DRM affords dynamic bandwidth configurations according to the location and licensed frequency bands. 
For example it allows the use of the medium-wave mode which is used in Europe in a 9KHz range and in 
America in 10KHz band. In the same way it implements modes requiring only 4.5kHz or 5kHz bandwidth used 
in short-wave transmissions in Africa and Asia and modes that can take advantage of wider bandwidths – 18 
kHz or 20 kHz – allowing DRM to operate alongside AM transmissions in every market of the world.  112

Digital Radio Mondiale or DRM30 is a digital terrestrial radio standard which was specifically developed to 
cover the spectrum range occupied by analogue AM radio, hence in the short-wave and medium-wave band 
below 30 MHz. In March 2005 the standard was extended to cover the VHF bands up to 300MHz. The result 
of this decision is DRM+ or DRM120 which operates the whole AM and FM spectrum and more. DRM+ can 
coexist with DAB in band III. DRM+ was successfully tested in all the VHF bands and in August 2009 it 
became an official broadcasting standard with the publication of the ETSI technical specification. 

DRM uses COFDM (Coded Orthogonal Frequency Division Multiplex), hence similarly to DAB/DAB+, DRM data 
streams are broadcast in bundled transmission signals distributed across closely spaced carriers over the 
available spectrum. In order to adapt to different propagation situations DRM affords OFDM parameters 
selection allowing the best combination of transmit power, robustness and data capacity. In particular DRM 
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operated in robustness mode E provide the shortest possible delay for the transmission of digital audio 
signal.  113

Contrarily to DAB channelization, which roughly requires 1500kHz, DRM+ was designed to match the FM 
spectrum plan divided in 100kHz frequency grid. DRM+ is designed with a narrow bandwidth which does not 
require small broadcasters to increase their output in order to fulfil licensing requirements and allows its use 
within crowded bands. Thanks to this feature DRM+ affords a flexible management of the licensed 
spectrum in a single or few audio services broadcast together. This channelization affordance of DRM is the 
main difference from DAB/DAB+ and defines essential network infrastructure discrepancies and the associated 
economic consequences. DAB/DAB+ forces broadcasters to either fill the multiplex data capacity with roughly 
16 services on each transmitter or share facilities and license with other broadcasters. Instead DRM allows 
broadcasters to retain control over their own transmitter infrastructure affording small multiplex allocation 
ranging from 1 to 3 audio programmes besides data services. 

DRM affords Single Frequency Network (SFN) implementation. Beside improving the listening experience on 
the move, the possibility of employing this network configuration improves spectrum efficiency by covering a 
region or a country with a single frequency for the same set of multiplex data. DRM SFN allows to release 
more frequencies slots for local or regional transmissions. Moreover SFN transmitters are usually displaced on 
the territory in order to have some overlapping areas where positive signal reinforcement could be achieved 
within a certain reception delay range. 

DRM achieves better audio quality than AM transmissions. DRM audio signal is the only digital standard 
encoded with MPEG xHE-AAC. This audio format affords variable bitrate within a 96 kHz bandwidth, making 
DRM a spectrum efficient system with a bitrate capacity from 37kbps up to 186kbps.  

While DRM+ covers both VHF band I and II in band III it affords coexistence alongside DAB/DAB+ 
transmissions. However in this spectrum band DRM+ allows 15 DRM+ frequency slots with individual 
coverage areas and optionally shared transmitter infrastructure while a single DAB/DAB+ slot could be 
allocated with the same coverage area for all bundled programmes. 

Similarly to the other standards developed after DAB, DRM bundles different input streams into individual 
multiplexes. The DRM standard can be used for a range of audio content and has the capacity to integrate 
text and data, hence it affords multimedia. This additional content can be displayed on DRM receivers to 
enhance the listening experience.  DRM allows any combination of audio and data services ranging across  114
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advanced text information for weather, sports and news, text-messaging, slide-shows, EPG. Furthermore the 
DRM consortium constantly releases a wide range of open standards which could be implemented and 
customized by broadcasters and network operators in order to enhance the listening experience. 

DRM affords the re-use portions of existing analogue transmitter facilities such as antennas, feeders, 
and, especially for DRM30, the transmitters themselves, avoiding major new investments. For this particular 
reason the pan-European organisation Community Media Forum Europe recommended to the European 
Commission in 2011 that DRM+ should rather be used for small scale broadcasting (local radio, community 
radio) than DAB/DAB+. 

Similarly to DAB/DAB+, DRM affords Conditional Access (CA) implementation, namely the possibility to 
deliver scrambled or clear audio or data stream/sub-stream whether a recipients obtains access to the 
information or not.  In other words, the standard potentially implements a premium subscription model, 115

disrupting the traditional broadcast free-to-air infrastructure. 

One of the key requirements demanded by the DRM consortium constituents was to implement a Emergency 
Warning Feature (EWF) in order to inform audience and authorities in case of pending or current disasters 
and catastrophes. When DRM EWF is activated the receiver would switch on or retune automatically besides 
providing visual and audio signal supported in several languages and dialects in order to achieve maximum 
reach as quickly as possible, giving all relevant information. 

DRM affords convergence and interaction with IP-Internet. The introduction of RadioDNS, a third party 
institution creating open standards for hybrid radio (broadcast + Internet), made possible to translate 
broadcast metadata into IP addresses. In this way broadcasters are able to provide free-to-air broadcast 
content besides providing targeted content and interactivity. 

4.4.4 RADIO VIA IP/INTERNET


Internet is the highest representation of convergence as it distributes any possible kind of data under the same 
binary code appearance all around the world. Henry Jenkins (2006) argues that the term convergence also 
points to the “migratory behaviour of media audiences who would go almost anywhere in search of the kinds 
of entertainment experiences they wanted”.  In fact since the early 1990s, the Internet is used for virtually 116

enlarging the geographical reach of radio broadcasting and presented with some implementations which were 
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conveying the same value delivered by radio, but in some cases with no reference to the traditional 
allocutionary architecture of it. For this reasons the term Internet radio is at the same time embracing and 
misleading the whole variety of services that the world wide web provides: streaming radio, podcasting, 
webcasting, etc. 

The origins of Internet radio lay around the first half of the 1990s both for talk and music radio. Among the 
pioneering experiences it is possible to mention “first computer-radio talk show, each week interviewing a 
computer expert” launched under the name of “Internet Talk Radio” by Carl Malamud in 1993.  An important 117

event which sanctioned the Internet radio multicasting as possible distribution infrastructure was “the first 
major cyberspace multicast concert” performed by the Rolling Stones in November 1994. During the gig Mick 
Jagger pointed out to the newness of the distribution method by saying "I want to say a special welcome to 
everyone that has climbed into the Internet tonight and has got into the M-bone. And I hope it doesn't all 
collapse” , where the M-bone is the Internet's multicast backbone, functioning as a network based on the 118

Internet's framework. Later the same year the first two radio stations WXYC (89.3 FM Chapel Hill, NC)  and 119

WREK (91.1 FM, Atlanta, GA)  started distributing their FM analog output onto the web. 120

The launch of the first generation of streaming audio player, first in 1995 by Progressive Networks and then by 
Nullsoft and Microsoft, fostered the take up of several web based radio stations. The first network of Internet-
only radios was funded in 1995 with the name of NetRadio.com. Not only this platform was a pioneer in the 
field of web-radio, but also, distributed on this platform, HardRadio was the first one to be licensed by both 
ASCAP and BMI, sanctioning the recognition of Internet as distribution platform for radio. In Europe the first 
FM station distributed online was Virgin Radio London in 1996. 

The proliferation of Internet radio stations affected the economic base of traditional advertising on radio 
broadcasting. In 1998 the Digital Millennium Copyright Act deemed internet radio stations to pay both 
performance and publishing royalties. This was a hard blow to the economy of many stations. At the same 
time it fostered bigger Internet corporations looking for entertainment expansion and FM stations which were 
only required to pay publishing royalties. 

From the beginning of 2000s the cost per bandwidth decreased thanks to denser and faster ports, higher 
utilization and economies of scale of the overall communication industry. These factors made possible for 
Internet radio stations to increase their audio quality which today ranges between 64kbps and 320kbps. This 
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fostered the proliferation of mobile and household Internet coverage. Today 75% of the Europeans use the 
Internet regularly in the last 3 months, while 62% use it daily.  As mentioned already Internet radio is a 121

terminology which encloses different phenomenon of the audio distribution online. What characterizes web-
radio or webcast in the ecology of general online streaming services is the same as in radio broadcasting, 
coinciding with live scheduling and static programming. 

Besides web-radio or webcasting which only takes advantage of the Internet distribution infrastructure for 
delivering a broadcast radio service, podcasts and audio streaming services are part those formats, platforms 
and services which convey a similar value to that of radio while challenging the concept of radio itself and that 
determine today the trends and requirements of this industry. 

 Eurostat, (2013). Three quarters of Europeans used the internet in 2013. Internet use statistics - individuals. [online] Available at: http://121
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5. INTERPRETATIVE FLEXIBILITY, DISCOURSES AROUND DIGITAL 

RADIO AFFORDANCES 

After having analyzed the social groups, the competing technologies and the development of digital radio in 
the five national cases, in this chapter I will conclude my analysis with the explanation of the discourses built 
upon the technology affordances. The analysis of the primary sources and a comparison of the competing 
technologies in the European digital radio landscape highlights some points of interpretative flexibility. In fact 
not only social groups have different understanding and justification in favour of a particular feature of the 
technology, but often a particular affordance is perceived in two or more completely different ways. In order to 
seek stabilization and finally closure, discourses are built around affordances in order to socially negotiate the 
final design of a technology. It has been difficult to organize speculations and facts in order to clearly determine 
the dialectics around every singular affordance. The complexity and diversity of the points of interpretative 
flexibility was organized around three main discourses: 

• The Information Society: the “need” for radio digitalization and convergence 

• The trade-off between quantity and quality: Spectrum efficiency and diversity 

• Ownership and network flexibility issues 

This division results from the attempt of providing a logic categorization of the arguments in a discursive way. It 
is not the only possible solution, but successfully gathers the points of interpretative flexibility around the main 
topics of: policy direction, technical performance and the economic implications of digital radio. 

5.1 The Information Society: the “need” for radio digitalization and convergence 

The European Commission played an important role in the creation of the framework in which the 
telecommunication sector developed from the mid-1980s. In particular the emphasis on a single market 
development and the according harmonization of regulation influenced the initial implementation of the DAB 
technology and the choice of those actors directly involved in its creation. The pursue of digital media 
standards has been in focus of the European Commission agenda from the late 1980s and it is formulated in 
the 1993 White Paper in which a grand innovation programme in the field of telecommunications, computer 
networks and media infrastructure was to be achieved by the member states.  In the Bangemann’s Green 
Paper of 1994, the European Commission formulated a list of recommendations to follow in order to pursue 
the Information Society. Surprisingly enough in this Green Paper digital television systems were cited as crucial 
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step, while the already existing digital radio was not even mentioned (Ala-Fossi 2015).  One of the dominant 122

rhetorics of PSBs in the justification of digital radio is the “inevitability of a digitalization”  of the medium in 123

order to keep the pace in the increasingly digitized media landscape. For what concerns DAB/DAB+ the World 
DAB Forum emphasizes the need for the digitization of the media “just for the sake of being digital”.  The 124

emphasis on this point is also dictated by the concern of leaving radio as an “analog island” in an increasingly 
convergent digital media environment.  125

Despite one of the key points of the Information Society was to create a convergent media environment, Ala-
Fossi (2015) argues that audio and video broadcasting systems were deliberately treated as two separate 
entities. In fact when the development of the European digital television standard DVB started in 1993, DAB 
was already almost complete. Instead of evaluating a reformulation of DAB and DVB in a single audio and 
video combined technology, the Eureka project opted for two divergent products, intentionally incompatible 
with each other.  The European media-specific approach in the creation of broadcasting standards soon 126

clashed with the Japanese concept of ISDB, a digital standard integrating radio and television for both mobile 
and household applications. This situation made DAB and DVB competitors over political and industrial 
support in Europe. The EBU instead claimed that since the standards were created to be complementary, they 
could not possibly substitute each other.  127

In the development of digital radio it is possible to recognize two of the scenarios exemplified by Bijker (1989). 
The first stage of digital radio development is assimilable to the second Bijker’s scenario in which one e 
technological frame is dominant in the development of a technology. In particular in the case of digital radio, 
DAB was developed and formulated in its initial affordances by PSBs, backed by the European electronics 
manufacturers. The historically prominent role that PSBs had in Europe made them crucial players in regulation 
statement and industry orientation on a national level, thus consequently the main outlet that the European 
Commission with its centralized role had for harmonizing the European radio market. The main concern of 
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PSBs was to re-organize the frequency spectrum in a more efficient way, backed by the European electronics 
manufacturers whose aim was to strengthen their position against the Far East’s incumbents. It is worth 
mentioning the status announced in 1986 by the Eureka 147 project: 

“The path will be opened up for the European entertainment electronics industry to stimulate a virtually 

saturated market with new products for car and domestic audio broadcasting units. In turn, this will 

encourage considerable innovation from European microelectronics manufacture will therefore provide 

a long term counterbalance to the increasing dominance of the countries of the Far East in the 

consumer investment goods industries”. – Eureka (1986).  

In order to justify these aims, the technological frame looked for scientific support provided by engineers. From 
the beginning PSBs had a high level of inclusion in the Eureka 147 technological frame, since DAB was 
developed by engineers of R&D departments belonging to prominent European PSBs (ARD, BBC). The 
purpose of the research project was to develop a spectrum efficient digital radio standard, whose 
functionalities were not in focus in its initial development phase.  In particular since the design of DAB was 128

first formulated by PSBs, its functionalities and features were meant to address their concerns first. DAB is 
designed to best suit a nation-wide or large regional broadcast coverage areas reflecting the historical mission 
of European public service institutions.  Instead – as it will be presented later on – the low coverage flexibility 129

of DAB enabling local programming is among the most crucial factor in its tepid adoption.  130

For these reasons the uptake of DAB/DAB+ has been more successful in countries where the national PSB 
has a very strong role, as for example in the UK and Norway where the BBC and NRK respectively dominate 
the radio industry.  On the contrary harmonization of the radio industry is more difficult in a country like Italy 131

where the public broadcaster RAI lost its leading position to the commercial sector and in particular to private 
local radios which are extremely numerous and fragmented.  While PSBs and large electronics 132

manufacturers shaped the first European digital radio standard, commercial broadcasters seemed to have 
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been regarded as an “afterthought constituency”.  On a European level, private and commercial radio 133

broadcasters did not play any active role until the institution of AER (Association of European Radios) in 1992 
and its political contribution in the mid-1990s.  In some countries – Sweden for example – commercial radios 134

were not even present until this date. Unsurprisingly the DAB initial development was firmly held and steered 
by PSBs while no commercial or private broadcaster was engaged in the development process phase 
between 1987 and 1994.  Rudin (2006) cites an interview with Brian West, representative of CRCA 135

(Commercial Radio Companies Association) who confirmed that while PSBs were involved in the design and 
policy discussions of DAB, commercial broadcasters were only engaged in a second moment and in particular 
only when the essentials had already been decided.  It is noticeable that before the institution of the DAB 136

Forum there were examples of government statements where the participation of radio communities in the 
shaping of DAB should or could take place. In fact Steve Buckley of the CRA (Community Radio Association) 
claims that even before the DAB consortium was formed, decisions about the DAB introduction had already 
been taken: 

“Members of Parliament were handed regulations and told ‘this is the best way to regulate the 

technical system on offer’ but they weren’t told the technical system could have been different nor 

were they told at an early stage there are a couple of different approaches […] these were not 

public policy decisions, they were essentially private policy decisions taken by specialised technical 

servants and the broadcasters and manufacturers” – Steve Buckley.  137

Other actors that could not take part into the initial discussions around the shaping of DAB were regulators 
and the listening audience. The operative rationale of DAB and its list of provisional benefits did not succeed in 
grasping the interest of regulators and audience and convince them about the need for a digitization of the 
media. However while in the case of audience the issue was mostly related to the perception of a new 
technology on the market, support from regulators was an important step which lacked in the initial 
development phase of DAB. 

The miscalculation about the role of commercial broadcasters as passive followers of European PSBs in 
deciding where to steer the radio industry, soon revealed its detriments on the DAB take-up. In Lax, Ala-Fossi, 
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Jauert & Shaw (2008) the presence of commercial broadcasters on DAB multiplexes is regarded as a 
symptom of health of the overall digital radio industry. In the second half of the 1990s the political and 
economic power-balance between PSBs and commercial/private broadcasters mutated, their engagement in 
the digital radio technology at the same time fostered and complicated its implementation.  138

Once the initial constituents of DAB technological frame shaped its essential affordances, the technology was 
ready for stabilization and ultimately closure. DAB supporters tried to engage commercial broadcasters in their 
technological frame when it became clear that economic feasibility could not exclude their participation. The 
dynamics enacted in order to attempt closure are different according to the national case. In the UK once the 
regulator had been successfully engaged in DAB technological frame, its constituents attempted to engage 
other social groups. Ofcom offered incentives for incumbent commercial broadcasters by ensuring the renewal 
of analog licenses for all those broadcasters willing to move to digital first in the 1996 Broadcasting Act and 
2010 Digital Economy Act. Similarly in Switzerland according to the switchover report produced by the DigiMig 
working group, the swiss radio authority Bakom after 2015 is expected to contribute with the 33% of the 
operation license of any broadcaster willing to migrate to digital, until the complete transition is not 
achieved.  Those broadcasters which are willing to simulcast will have their analogue licenses extended from 139

2019 to 2022, but quality of service (QoS) is not ensured in FM during the digital roll-out.  In Sweden the 140

participation of the two major commercial broadcasters SBS and MTG was achieved with the 2010 Radio and 
TV Act (2010:696) whose introduction of digital commercial licenses was achieved after the lobbying activity of 
the national broadcaster Sveriges Radio.  According to the switchover plan, simulcasting broadcasters are 141

also offered incentives in Sweden, but instead of extending their analog licenses, they are presented with free 
digital licenses (“Tillstånd för digital kommersiell radio är avgiftsfria och en övergång från analog till digital radio 
innebär därför förbättrade villkor för berörda företag”).  

These experiences show the characteristics of closure by amortization of vested interests.  In general this 142

kind of closure takes place when a proponent technological frame tries to engage other social groups by 
providing an alluring compromise between their present direction and the new one proposed. In this case the 
technological frame of DAB/DAB+ understood that investments in the new technology were too risky and 
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expensive if summed up to the current analogue license acquisition. Depending on the case the incentives 
were to different extents directly aimed at abandoning strategies in support of FM and taking up those towards 
DAB/DAB+. This allowed commercial broadcasters to invest in a new technology, change their strategic 
direction while continuing traditional activities with favourable conditions. The participation of commercial 
broadcasters ensured the engagement of large capital investments in the technological frame of DAB/DAB+. 

Italy offers a slight different scenario, in fact here the initial interest towards digital radio was manifested by 
commercial broadcasters, the first building DAB/DAB+ networks. Not only the power relations between 
commercial broadcasters and the national broadcasters RAI have been more balanced from the beginning of 
the digital radio experience, but independent broadcasters hold a particularly important role in Italy. This 
particular situation is due to the high number of local stations and the historical role which independent 
broadcasters assumed by forming consortia in order to coordinate and retain a stronger decision power. As a 
result of this RAI sought stabilization with independent broadcasters by signing the agreement with the 
association of local and community radios Aeranti-Corallo. In this document it is described cooperation 
between the two institutions in taking up DAB+ and DMB tests. It is possible to highlight the characteristics of 
closure by amortization of vested interests as RAI states its commitment to the carriage of local and 
community radio programming on its multiplexers in exchange of Aeranti-Corallo’s members commitment in 
acquiring DAB/DAB+ transmission machinery.  In this way RAI managed to engage independent 143

broadcasters into the technological frame of DAB+, an incentive to start a new business strategy without huge 
investments while continuing their analogue transmissions.  

Due to its discrete signal nature, digital radio affords the possibility of encrypting the signal which is broadcast, 
hence captured by recipients, but unaccessible without a key to decrypt it into meaningful information. Both 
DAB/DAB+ and DRM introduce an affordance which could deeply disrupt the free-to-air aspect of traditional 
analogue radio broadcasting, namely conditional access. Conditional access could be also implemented in 
radio transmissions via Internet which can be protected by a mandatory subscription to the service. In general 
the affordance of conditional access empowers those operating the technology to control the receiver’s ability 
to decode a signal, in particular it creates the possibility to charge listeners for premium services. While this 
affordance is largely diffused and accepted for television transmissions with the provision of pay-per-view, pay-
TV and premium channels, the application of the same affordance in radio represents a point of interpretative 
flexibility.  

In a deregulated and liberal market place the ability of generating premium fee revenues has been often 
regarded as tipping point factor in the digital media landscape. In general the shift towards subscription fee 
revenue model has been generated by the decadence of the advertising revenue model. The “need” for 

 RAI Way & Aeranti-Corallo, (2009). L'accordo Di Cooperazione Tra Aeranti-Corallo e Rai Way. Rome: Eurolit SRL.143

!65



digitalization of radio is then a need for higher economic potential then traditional radio broadcasting. The 
possibility to implement a new revenue model is another point of interpretative flexibility used to engage 
commercial broadcasters. Radio operators in the UK argued that the restriction to 10% of a multiplex capacity 
for conditionally accessible content should be relaxed.  The interpretative flexibility of this affordance offers a 144

strong argument for those struggling to maintain the distribution of power of analogue radio or at least try to 
avoid the disruption of the traditional free-to-air character of the medium. Once the space reserved to premium 
or subscription-only programmes on a multiplex would be extended to 20% for example, the affordance of an 
increased number of traditional audio programmes will be neutralized for a non-paying listener. At the same 
time the possibility to create new sales return paths would give incumbent broadcasters a decisive competitive 
advantage against those social groups, as independent broadcasters and in particular non-profit or community 
broadcasters, whose participation into the technology would be forcibly left out. However, in contrast with 
television where pay-TV is an accepted practice and justified with the need for payment of expensive sport and 
movie royalties, radio is something that we expects to receive for free and this represents a strong cultural 
barrier to overcome. As a proof of this the radio receiver ownership license fee was abolished in 1971 in the 
UK.  Possibly this point of interpretative flexibility is the one on which the general public will ultimately retain 145

more negotiation power. 

The digitalization of radio as a step to achieve the Information Society must position the medium into the 
overall digital ecosystem. The very nature of the multiplex signal affords convergence as any information can 
be encoded in the same bits and at the same time any digital device or system is able to access any kind of 
digital information. Due to this shift in the representation of the signal, digital radio implements multimedia. In 
fact digital standards take advantage of the digital nature of the multiplex which can broadcast seamlessly 
audio besides other kind of data. The possibility to broadcast metadata alongside a radio programme exists 
from 1984 with the EBU Tech specification 3244 of RDS (Radio Data System) which allows to deliver basic 
information about the current tuned station.  The launch of digital standards allowed broadcasters to 146

transmit not only audio programme and associated metadata, but additional data of different kind, as visual for 
example. Although both DAB/DAB+ and DRM afford delivery of multimedia such as visual, traffic and weather 
information besides the audio programme, this affordance is subordinated to the will of electronics 
manufacturers to produce screen equipped radio devices. The allure of multimedia radio was first withered by 
an initial litigation between two concurring datacast protocols developed respectively in UK and Germany. The 
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WorldDMB framework only allows a single pan-European datacast to be implemented, which made impossible 
to produce datacast supporting receivers until 1998. Some early-adopter broadcasters implemented some 
sort of low functionality datacast which did not succeed in grasping listeners’ attention on the minimum viable 
product.  147

Around 2004 the emergence of radio over IP affected the traditional architecture of broadcasting introducing  a 
“return channel”, hence introducing the affordance of interaction. By delivering radio over the Internet the “tele-
information service” mode of allocution, traditionally associated with broadcasting, was substituted by that of 
consultation – and to some other extent those of registration and conversation as well.  In particular the 148

consultation architecture affords on-demand content, hence disrupting all those constraints in time and space 
traditionally defining radio broadcasting. The introduction of DAB+ and DRM allowed to relate broadcast 
metadata and IP addresses in a way that the favourable architecture of radio broadcasting is complemented 
with the sophistication of the Internet. This architecture model is hence called Hybrid Radio and is brought up 
as determinant benefit of DAB+ and DRM by radio broadcasters when comparing its affordances with those of 
radio purely via Internet. In fact the one-to-many architecture of broadcasting is transmission efficient, it allows 
to build economies of scale by keeping fixed production and transmission costs for a virtually unlimited 
number of recipients. In other words broadcasting allows to include additional recipients to the network for no 
costs. On the contrary the on-demand content, typical of the Internet, requires that for every user joining the 
network a connection is established and additional costs are charged. Hybrid radio is presented as “the 
combination of the best of broadcast and IP” by the main supporters of DAB/DAB+ and DRM, namely the 
members of EBU.  149

The digital media environment in which digital radio takes place shows affordances which twist those 
traditionally related to radio broadcasting. It introduces and implicates a set of connections between creation, 
distribution, reception and the concept of a media meant to satisfy a simultaneous, shared and communitarian 
purpose. Digital radio affordances challenge the traditional approach of broadcasting radio to build the 
experience around a programme well situated into a time slot. Contrarily it is the listener who is now 
empowered with the possibility to choose when, how and on which device to access a given information. On 
one hand the time and space control over the audience became more difficult to achieve with traditional 
production tools as schedules, formats and flow management. However on the other hand digital-radio 
features new possibilities of audience monitoring and tracking which go beyond the traditional survey data 
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methods.  Audience quantification which was an essential practice in justifying the worthiness – in particular 150

in an economic sense – of a programme to be broadcast is suddenly disrupted by the possibility of knowing 
numeric figures related to listenership. A possible implication of this affordance is the trade-off the radio 
industry might opt for, to accept numbers reduction in exchange of an increased ability to count them. If on 
one hand the empowerment of the audience through implementation of on-demand content delivery 
introduces new production and transmission costs, on the other hand it opens for new revenue possibilities 
which could potentially disrupt the political economy of traditional radio. 

Since audiences have the ability to play, pause, skip forward or back into an information segment, the 
programming does not flows ahead irrespectively of what the recipient chooses. Dubber (2013) describes this 
time disruption comparing the way digital radio is accessed comparably to how a book is accessed, “by 
picking it up and putting it down again as the mood strikes rather than by stepping into a continuously flowing 
stream, which carries on, oblivious to whether the listener is within earshot or not”. Lastly the lack of a precise 
and strict schedule programming makes possible to enhance audio chunks with additional information which 
would not have found place in the original programme. Radio programming is then built “on the spot” by 
assembling limited chunks, segments and multimedia elements. Moreover the ease and speed in the ability to 
consult databases and libraries, alongside the possibility to dynamically assemble programmes from chunks of 
information, made it possible to deliver specialized content automatically tailored according to the contextual 
parameters of the recipient. The implementation of a return channel providing the broadcaster with 
contingency data such as local position, allows to stream local purpose content only when specifically needed. 
These technological disruptions afford what Dubber calls “illusion of localness”.  151

The increased number of available channels combined with the automatic retuning algorithms embedded in 
digital radio receivers, is criticized as generating “radio audience promiscuity”.  The introduction of retune 152

push-buttons on digital radio sets made possible for listeners to instantly “zap” from a programme to another, 
disrupting the traditional commitment to a station dictated also from the inertia of not moving the tuning knob. 
Besides opponents of digital radio criticized its ease of tuning because within a multiplex the association of a 
station with a frequency loses its historical meaning and identity.  Instead this feature of digital radio is well 153

accepted by device manufacturers, in particular car radio manufacturers, which see in the on-the-go automatic 
retuning an additional value to propose to their customers. 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5.2 The trade-off between quantity and quality: Spectrum efficiency and diversity 

One if not the main requirement in the emergence for digital radio was a more efficient use of the 
electromagnetic spectrum. In some countries, in particular where the coverage pattern is scattered in 
accordance with the presence of numerous local broadcasters, the radio spectrum is densely allocated and its 
optimization results more difficult. Despite this, a re-organization of the analogue radio spectrum is possible 
and according to the national case, a number of few additional analogue channels are allocable in the radio 
spectrum. However a reallocation of the spectrum is a complex issue to solve since it entails the collaboration 
of numerous actors within the national radio industry and not only, in fact it would affect international double 
sided agreements and allotments. Moreover supporters of digital radio claim that the number of additional FM 
channels which a re-organization of the analog spectrum would yield is very limited, namely between 3 and 5 
depending on the case. For example the EBU states the inevitability of a digital turn in radio “In its current 
analogue form, there seems to be no more room for development in most of the European countries”.  154

Generally a more efficient use of the spectrum allows the affordance of a better audio quality and the possibility 
to deliver a number of additional channels than with analogue radio. The issue with this two affordances is the 
balance between them which is handled in different ways according to the national case. In fact, increased 
spectrum efficiency can be taken advantage of by: 
- increasing the available data rate for the same number of channels or  
- increasing the number of channels maintaining the basic data rate,  
the two affordances of better audio quality and more available channels are inversely related. 

It is possible to calculate the spectral efficiency of a communication technology in terms of information rate 
that can be transmitted over a given bandwidth. According to the definition then spectral efficiency is the ratio 
between the maximum bitrate or throughput (kbps), excluding error correction codes, carried over a given 
frequency band (kHz) of a channel or data link. In the table below I listed the values of maximum bitrate per 
carrier (R), Bandwidth per carrier (B), Spectral Efficiency (R/B) for DAB/DAB+, DRM, DRM+ and the main 
technologies used in Europe to access mobile data networks 4G LTE, 3G, WiMax IEEE 802.16d and WiFi IEEE 
802.11. From a mere numerical analysis it is possible to state that 4G LTE – single channel using 4x4 MIMO  155

–significantly exceeds the other communication systems in terms of spectral efficiency, followed by 3G. Among 
the digital radio dedicated standards DRM+ is the most spectrum efficient followed by DRM30 which reaches 
high spectrum efficiency factors compared to its analog twin AM. Instead DAB/DAB+ has a considerably lower 
spectral efficiency compared to any other communication system among those taken into consideration. 
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However the value of spectral efficiency alone does not provide an exhaustive understanding of how well a 
technology would perform in a given situation. In fact as already mentioned it implies the trade-off between 
better audio quality and the availability of additional channels besides the spectrum management flexibility 
which allows for coexistence with other standards and matching with current analog allotment. 

The increased spectral efficiency of digital radio technologies affords higher audio quality and more 
interference-free transmissions than FM and in particular than AM. Analogue radio transmissions suffer from 
noise and interference generated by the multi-path reception, practically the reception of a signal reflected by a 
building or a mountain which interferes with the direct signal. This phenomenon affects mobile reception in 
particular as conditions change on the move. The introduction of digital codecs makes signal corruption 
generated by electrical noise more difficult than in analogue transmissions, due to the discrete nature of the 
information. The signal-noise ratio is considerably improved in any of the standards taken into account. Also 
the multiplex configuration allows to spread the audio information across a wide frequency range, therefore 
delayed, reflected or redundant signals are “mixed” by the receiver as contribution to the main signal, 
otherwise they are effectively rejected. One of the improvements brought up by hi-fi enthusiasts is the removal 
of DRC (Dynamic Range Compression)  from DAB/DAB+ transmissions, a characteristic which would 156

theoretically concur to the affordance of increased audio fidelity of digital radio. However the benefits carried 
by the removal of DRC signal processing on the broadcaster side vanished since most of the receivers 
reintroduce DRC processing after reception.  157

In terms of the codecs implemented by different standards it is important to mention that DRM is the only 
digital radio standard which implements MPEG xHE-AAC. It is part of the USAC (Unified Speech and Audio 
Coding) generation of codecs, which is designed to handle both speech and general-purpose audio content 

Max Bitrate per 
carrier (R) - kbps

Bandwidth per carrier 
(B) - kHz

Max Link Spectral 
Efficiency (R/B)

DAB/DAB+ (SFN) 576 to 1152 1712 0,34 to 0,67

DRM30 (SFN) (20 to) 24 4,5 to 20 1,2 to 5,3

DRM+ (SFN) 190 96 1,98

4G LTE 18600 20 16,32

3G 21100 5 4,22

WiMax IEEE 802.16d 96000 20000 4,8

WiFi IEEE 802.11 54000 20000 2,7
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equally well. The xHE-AAC is a mandatory requirement of DRM and can operate from bitrates as low as 6 
kbps per channel, enabling “new services in the DRM framework that have previously not been feasible due to 
the inherent drawbacks in the previously specified codecs”.  The characteristics of this codec were shaped 158

to be as applicable in different parts of the world and made xHE-AAC particularly suitable for a standard like 
DRM which aims at substituting AM and FM transmissions. The interoperability of xHE-AAC is a point of 
interpretative flexibility which DRM supporters present as a strong argument for its implementation. The 
characteristics of xHE-AAC of being equally suitable for speech and music, do not require broadcasters to 
configure the best suited codec for the current content. Contrarily to its predecessors, xHE-AAC “coding 
parameters are automatically set to guarantee optimum coding efficiency at maximal achievable audio 
quality”.  Moreover as single codec solution, xHE-AAC made the implementation of DRM easier and more 159

alluring to receiver manufacturers than that of other codecs. MPEG xHE-AAC is an update of HE-AACv2 
standard implemented in DAB+ and optimized for the delivery of high audio quality, hence its bitrate flexibility is 
limited compared to that of xHE-AAC, as it covers a range from 24 to 32 kbps. These characteristics make its 
implementation suitable for the higher frequency bands of DAB+, though constrained in its applicability. 
However the DAB+ technological frame claims that its codec HE-AACv2 is currently implemented in more than 
7 billion devices.  Radio via Internet uses different sorts of audio codecs also depending on the application in 160

use on the server and client sides. However the most common are MP3, Ogg Vorbis, WMA, Real Audio and 
AAC+ which depending on the available bandwidth are all able to provide good and customizable stereo 
quality. For example Pandora streams on mobile at maximum 64k AAC+, which is also the bitrate value for free 
online listeners upgraded to 192kbps for premium subscribers.  However this argument is strongly opposed 161

by those actors supporting dedicated digital radio standards with high audio quality requirements such as DAB
+ and DRM, claiming the subordination of sound quality to bandwidth availability and user premium 
subscription. 

The quality of a signal is also connected to coverage. In fact in radio telecommunications it is fundamental to 
calculate the signal strength, namely a magnitude value of the electric field at a reference point placed at a 
significant distance from the transmitting antenna. Typically a low signal strength, described as a poor 
coverage area, relates to low signal quality. In the early days of DAB when multiplexes were not numerous as 
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they are today and their coverage configuration left spotty areas, audio quality was not ensured. In the UK a 
temporary solution that regulators found in order to address the issue was to require DAB device retailers to 
install signal amplifiers in their facilities, in order to ensure a good listening experience before purchase.  162

Regulators were accused to have mandated a deceiving practice towards consumers. DAB/DAB+ and cellular 
networks are currently the only infrastructures having sufficient coverage areas allowing to transmit digital radio 
efficiently in most of the considered countries, although the promised audio quality is not always enjoyable. 
Instead DRM suffers from being still in its experiment and test stage in most of the European countries, thus it 
was deemed superfluous to feature the most advanced xHE-AAC audio codec when signal coverage is not 
ensured.  

Despite this, it is important 
t o m e n t i o n t h a t D R M 
(meaning DRM30 & DRM+) 
is the only standard which 
covers the full AM and FM 
spectrum plus VHF band I 
a n d I I I . T h e l i m i t e d 
bandwidth of the AM band makes it impossible to transmit the full audio frequency range. For this reason often 
it is preferred to transmit speech stations which require a lower bandwidth. Instead the capacity of multiplexes 
in all the analyzed standards (exception for the lower band of DRM30) conceptually means that there are no 
limitations on the audio frequencies supported.  This is an essential factor in the interpretative flexibility of 163

DRM, in fact its supporters claim that due to its “spectrum completeness” it is the only standard which affords 
the use of AM and VHF I bands, increasingly vacated in the western world. Representatives of independent 
broadcasters state that DRM features the irreplaceable function of digitizing the HF and MF bands in which the 
requirement for high power transmitters and low audio quality led to the decadence of the analog technology. 
Instead DRM in MF allows to cover a nation-wide area with a FM-comparable quality through few transmission 
sites at low power.  164

The poor audio quality characteristics of DAB was particularly criticized in the UK, the only country in Europe 
where the national digital strategy is towards DAB and not DAB+. From the very early days of the DAB, its 
promotion was grounded on the claim that “the major advantages of DAB are the superior quality, perfect 
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reception and CD quality”.  The low market penetration of DAB in its first decade ensured that the few 165

programmes had high bitrate channels dedicated, while around 2004 contentions around DAB channels’ 
audio quality became a crucial debate. In the UK the lack of regulation on the subject made possible that 
some multiplex operators prioritized the division of available bandwidth in as many channels as possible over 
the initial promised higher audio fidelity.  The trade-off between audio quality and number of additional 166

channels got unbalanced when even the BBC stated its official position in favouring the number of available 
programmes over audio quality, denying the first selling-point that characterized the promotion of DAB in the 
UK.  167

This controversial twist in the interpretative flexibility of increased spectrum efficiency affordance is one of the 
strongest rhetorics in the opposition to DAB adoption across Europe. The trend towards “squeezing” as many 
channels as possible in the available bandwidth led to a situation where the only parameter for choosing 
bitrate configuration is the minimal value for acceptable listening, consequently quality of transmission was 
often described as “worse than FM”.  In fact it is stated in some hi-fi and audio press release that there is 168

little difference between DAB signal and a well-received FM signal.  This statement was confirmed on the 169

BBC site “if you already receive good FM, the differences in sound may not be as readily apparent”.  In 2001 170

the  British Radio Authority (today Ofcom) published “Notes of Guidance for Applicants”. In this document was 
stated that the minimal bitrate for stereo audio transmissions was 128kbps and according to this several 
programmes allocated on the BBC and Digital One multiplexes were transmitted at the minimal data rate.  171

The introduction of higher minimal audio requirements have been discussed at different stages of the digital 
radio industry development. An example of this proposal is given in a document reporting a consultation 
between the Italian radio authority AGCOM and the AICT (Association for Information and Communications 
Technology) about the choice and introduction of a digital radio standard. Being the AICT a cultural 
representative of independent engineers often assumed the role of safeguard of consumers and independent 
broadcasters. In the document “Risposte alla Consultazione AGCOM per i Servizi Radiofonici” the AICT states 
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that the minimal requirements for audio quality of radio services should be set to CD- or “near CD”-quality, “in 
order to safeguard listeners from an unscrupulous use of the frequency band”.  The Italian regulation 172

currently states that every content provider has the right to use 72 capacity units (4,6kbit) of a multiplex, 
consequently setting to 12 (864CU/72CU) the maximum number of allocable channels for a multiplex.  A 173

similar discussion is ongoing in Switzerland where the working group for the definition of a digital switchover 
states that “In order to be able to compare the quality of coverage achieved in a given region by FM, DAB+ 
and IP, the various participants must agree on a joint conversion of the quality-related terms into technical 
specifications which are recognised by all”.  174

As already mentioned above the digital radio affordance of increased spectrum efficiency led to the dilemma of 
choosing between quality or quantity of programmes on a multiplex. Mike Thorne, Radio Business Manager at 
NTL, claims that “DAB offers growth for everyone in the radio industry, but only if its possibilities are fully 
understood and explained […] clearly the economics of DAB are closely tied up with how many services you 
can squeeze into a multiplex”.  In fact in less than a decade since its invention DAB already shifted its main 175

value proposition from the delivery of higher quality audio to availability of additional radio programmes. 

My argument is that the economics of DAB tend towards the maximal exploitation of multiplexer bandwidth. 
The call for regulation legislating the use of licenses has not always been met, leading to vertical integration 
and concentration of ownership. In fact the lack of legislation allowed commercial broadcasters and large 
media conglomerates to expand into multiplexer operation business. Once the control over multiplex 
transmissions was acquired, the owners were able to operate in the way they preferred. Some preferred 
cramming as many possible different channels in the available bandwidth, others decided to broadcast fewer 
programmes in high quality.  As an example of this in 2001, six years after the first launch, the London area 176

alone was already crowded with more than 40 DAB services on air.  Digital radio opponents claim that 177

legislation does not entail guidelines about simulcasting of existing programmes. Instead incumbent 
broadcasters which are willing to start digital trial transmissions are invited to simulcast their output on 
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analogue and digital radio. Since additional spectrum is allocated to already existing programmes, the 
affordance of additional programme availability becomes fictitious. 

The interpretative flexibility about DAB+ and DRM against FM transmissions entails several economic benefits 
presented by the digital radio industry which comprises network operators, multiplex operators, transmission 
machinery manufacturers. In general these benefits are lower equipment costs, lower energy costs, lower 
cooling efforts, less space needed, less maintenance and service. DAB+ operational costs account for 
between 5,7 to 12,8 less than FM and between 1,8 and 4,2 less than DRM+.  The calculations assume that 178

a single DAB+ transmitter would deliver from 18 to 24 channels, assumptions that not only can be applicable 
to large PSBs or commercial broadcasters, but also reflects the highest exploitation of the spectrum in terms 
of channels, way beyond the limits set for a good audio quality. According to these documents digital radio 
standards are seen as green technologies compared to analog radio once successfully implemented.  

In general opponents of digital radio blamed deregulation as a way to increase the offer to the public while 
concentrating ownership. Liberal strategies fostered deregulation since the 1970s when commercial radio was 
first introduced in UK and Italy.  Curran and Seaton describe deregulation as “highly individualistic: It argues 179

that public interest could only be secured by maximizing the capacity of individuals to choose; and that 
governments should seek to abandon controls, not exercise them”.  As a proof of beneficial effects from 180

deregulation the American FCC states that: “Producers of goods and services must be responsive to 
consumers' desires in order to compete successfully with rival producers. Consumers, by their choice of 
purchases, determine which producers will succeed. Moreover, not only does the competition among 
producers for consumers lead to the production of goods and services that consumers most want, the same 
competitive process forces producers continually to seek less costly ways of providing those goods and 
services”.  The trend towards deregulation as a key to a competitive marketplace was adopted in Europe  181

and more or less globally, opening for the emergence of cost-effective products. In the case of radio these are 
represented by hit stations with large audiences. 

The increase in the total number of radio services was the main and most intended effect of deregulation. In 
the 1990s the end of simulcasting over AM and FM was encouraged, opting for delivering different 
programmes for each frequency license. In the decade from the mid-1980s to the mid-1990s the number of 
commercial stations in Europe considerably expanded reaching in some countries almost twice the initial 
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number of broadcasters. This trend was followed almost everywhere by the end of European PSBs quasi-
monopoly over the national radio markets. A major constraint to this expansion is the limited availability of the 
frequency spectrum. Following the historical development, DAB can be considered a logical consequence of 
the commercial practices and strategies dominating the radio industry from the mid-1980s.  182

The academia also inquires about the sustainability of the current analogue economics based on the 
advertisement model into the new spectrum availability that digital radio provides. Crisell observes that 
“Digitalization will probably mark the first time in broadcasting that there will be more channels available than 
content to fill them”.  Stavitsky and Ala-Fossi presented a scenario in which the increased number of 183

available channel led to: “rapid decrease in the market value of current broadcast licenses because of 
increasing supply, increasing audience fragmentation because of multiple new channels, consequent decline in 
cash flow from advertising and large new investments”.  184

The main dilemma raised by the affordance of additional channels is represented by the fact that an increased 
number of available programmes is a necessary but not sufficient condition to ensure an increased diversity in 
the content offer. In the UK the Radio Advertising Bureau remarked that the availability of more channels does 
not necessarily imply a wider “repertoire”, besides it expressed its skepticism towards the appeal of an 
increased number of stations.  Once more a soft regulation regime and market driven decision played an 185

important role in determining which stations had possibility to take part in the technology. The UK offers a 
bright example of this in shifting the responsibility for choosing which station to broadcast from the duties of 
the radio authority, to those of multiplex operators and stations themselves. Ofcom argued that “the authority 
is not empowered to specify the types or numbers of digital sound programme or additional services which it 
expects to be provided on a multiplex […] decisions about the choice and nature of sound programme and 
additional service providers are for the multiplex license applicants to make”.  Since multiplex operators are 186

owned by large media conglomerates, the choice of programme allocation would follow commercial and 
market logics, hence presumably opting for replicating mass audience stations and leaving out non-profit or 
low profit independent broadcasters. The justification of a less stringent regulation was often related to the fact 
that the new digital market would naturally provide a wider choice, a point that highlight the characteristics of 
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rhetorical closure.  In these circumstances operators are still compelled to concentrate on the most lucrative 187

markets and it is no wonder that the choice of radio formats makes perfect and predictable commercial 
sense.  188

One of the main arguments opposed by Independent broadcasters and the academia, is that “when 
commercial considerations determine content, there is a tendency towards homogenization and little 
innovation”.  The economics of radio based in advertising led revenues, naturally move the focus towards 189

mass audiences in order to build economies of scale. My argument is that the trend towards the creation of 
new revenue streams is related to a perceivable crisis of the advertising revenue model, which has traditionally 
been the main one implemented in radio. Advertising-led media traditionally aim at mass audiences and this is 
the case for radio.  The emergence of more and more stations competing for a relatively fixed audience 190

sanctioned the trend towards niche audience specialization. The potentially disruptive affordances of digital 
radio are constrained by the application of the same financing rules of analogue radio. In this way since the 
justification for the allocation of a programme still relies on its economic returns and not on the provision of an 
original format, “a station will duplicate an existing format [within a market] rather than produce a unique format 
if its share of the audience for a duplicated format yields higher profits than the profits generated by the entire 
audience for a unique format”.  Hence this point of interpretative flexibility leads to the main argument of 191

independent broadcasters in arguing that the availability of additional channels does not provide increase 
diversity as long as the tendency towards economic returns determines the programme allocation. Instead it 
will naturally lead towards replication of recurrent mass-audience, blockbuster, hit radio stations as an option 
for safety and predictability of the return of investment. 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5.3 Ownership and network flexibility issues 

I have argued that the first European digital radio standard was designed to address its creator’s concerns 
first, namely those of PSBs. In the second half of the 1980s and early 1990s when the DAB project was in its 
embryonic phase, the European radio national markets were still characterized by quasi-monopolies hold by 
the national PSB. With some exceptions the commercial sector was highly undeveloped and PSBs were the 
only broadcasters covering large nation-wide or super-regional areas. The design of DAB reflects the 
distribution of power of the radio industry during that particular period and the characteristics of its multiplex 
are clearly meant to suit large broadcasters with many channels to be broadcast on large areas. As mentioned 
above in the second half of the 1990s the economic power-balance between PSBs and commercial 
broadcasted changed and their interpretative flexibility about the technology’s affordances had to be taken into 
account. 

Commercial tendencies in the deregulated climate of the European radio markets strongly shaped digital radio 
affordances. This was led by the market interests driving commercial broadcaster’s strategy direction which 
saw in the multiplexer architecture of DAB operated in a deregulated market, the possibility of maximal 
spectrum use and the exploitation of economies of scale with large return on investments. The main concern 
about the multiplexer architecture – in particular of DAB/DAB+ – was the concentration of power. Deregulated 
markets allow large commercial conglomerates to further invest and acquire other actors in the industry. In 
particular vertical integration became a crucial factor when acquisition struggle was directed towards 
multiplexer operators incorporation. Once again different national cases highlight divergent directions in 
affordances shaping. In the UK for example, multiplexer operators are subsidiaries of large media 
conglomerates such as Arquiva, Digital One and Bauer Media. Here the maximal exploitation of the spectrum, 
was the main factor in unbalancing the interpretative flexibility of increased spectrum efficiency from increased 
audio quality to the offer of as many possible programmes at the lowest possible bitrate. In Norway and 
Sweden the DAB/DAB+ network is nationally operated by single companies, respectively Norkring (Telenor 
subsidiary) and Teracom, representing monopolies de facto. These two network operators serve both PSBs 
and commercial broadcasters in their countries, hence they have strong negotiation power due to the high 
stakes invested in the implementation of DAB/DAB+ infrastructure. In Norway the joint venture Digitalradio 
Norge AS, in which NRK, P4 Hele Norge and SBS Radio Norway take part, has the ambition to become the 
authority licensing multiplex operations and managing the network planning, in order to “provide predictable 
conditions for all broadcasters”.  In Switzerland and Italy vertical integration is manifested in a different way, 192

in fact the trend towards incorporation is less visible. Instead in these two countries broadcasters are 
organized in consortia which collectively took up their individual digital radio networks and successively 
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received a license directly from the radio authority. Despite in these markets commercial broadcasters 
consortia directly own and operate their broadcast network, neoliberal and commercial trends are still 
constrained by a stringent overarching regulation. In fact in Italy every multiplexer has a must-carry duty of at 
least 5 programmes and a maximum of 12 allocable services and Switzerland defines a similar operation range 
to balance between number of programmes and audio quality. 

The spectrum and coverage management flexibility affordance of DAB/DAB+ is one of the most controversial 
points of interpretative flexibility in the social shaping of digital radio. The DAB/DAB+ multiplex requires 
1536kHz bandwidth allocation and a license provides that the applicant must fill its data capacity completely. 
In most countries regulation states (more or less explicitly) the minimum and/or maximum number of 
programmes an applicant must allocate in order to award a license. While most of PSBs and large commercial 
broadcasters have a range of different programmes therefore they are usually able to individually fill a DAB/
DAB+ multiplex and consequently acquire a license, independent broadcasters are disadvantaged by this 
design. In fact on one hand the limited resources of local and community broadcasters prevents them from 
expanding their output to the extent of being able to acquire a DAB/DAB+ multiplex license. On the other hand 
if this was possible the spectrum availability would not be enough to accommodate everyone’s application. A 
great advantage of DAB/DAB+ is the possibility to transmit a multiplex in Single Frequency Network (SFN) 
mode, namely using a single frequency for the delivery everywhere in the country of the same bundle of 
programmes. This affordance is presented as one of the main arguments in support of DAB/DAB+ by PSBs 
and large commercial broadcasters as it concurs to coverage plan optimization and efficiency in spectrum 
management. PSBs and large commercial broadcasters claimed that the fundamental shift brought by the 
introduction of multiplex configuration will not “impinge upon analog radio stations”.  On the contrary the 193

same configuration shift is blamed by independent broadcasters to critically consolidate the ownership of the 
radio infrastructure. In 1992, two years before official recognition as digital radio standard, the mismatch 
between the design of DAB and local radio was highlighted in a report for the Council of Europe.  194

In order to address the participation of independent broadcasters, DAB/DAB+ local/regional multiplexes were 
built. The deployment of these facilities depended on the regulation and situation of each national radio 
market. In the UK five frequency blocks were initially available for local multiplexing, but every location in the 
country was covered in average by two local/regional and two national multiplexes, due to overlapping 
coverage avoidance. This meant that listeners would be able to receive between 30 and 40 channels in every 
location. However local multiplex legislation only mentions must-carry provisions for local BBC transmissions, 
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instead no such guarantee is given to analogue local broadcasters. In this way “a DAB listener might hear for 
the first time local/regional stations which were previously not available in that area, but which were available 
(in analogue) elsewhere in the country; at the same time, that digital radio listener might no longer receive 
some local stations that continue only in analogue. In addition, there are a number of new, digital-only local 
services”.  Rudin claims that the flexibility of DAB was further limited in the multiplex development which 195

roughly replicated the existing radio markets, to the point that “at local level DAB is no more efficient in the use 
of frequency spectrum than analogue”.  196

In Norway the date for digital switchover has been set and the roll-out is already running. Within 2017 no 
broadcaster would transmit on FM anymore in Norway. The PSB and large commercial radios were 
guaranteed allocation both on national and local/regional multiplexes. Analogue local and community 
broadcasters instead have undergone a scrutiny and selection which resulted in a list of those which will be 
guaranteed allocation on local multiplexes. There are 22 stations which will not be automatically 
accommodated on local multiplexes and will still be forced to shut down their FM transmissions, namely 
enforced to close. The Norwegian local radio sector made of this case a strong argument against the DAB+ 
switchover. Sweden looked at the Norwegian experience in order to formulate its digital switchover plan. Once 
the Norwegian plan was enforced despite the mismatch with the capabilities of small local broadcasters, the 
Swedish plan was reconsidered. In fact the Swedish experience of närradio introduced in 1979, features 
transmissions limited to a reach of some 5km and represented local people, organizations, and interest 
groups.  If the Swedish switchover plan was to be enforced närradio risked to be closed or isolated on 197

analogue. However in the document explaining the Swedish switchover plan, it was proposed to whether let  
närradio continue in FM or assign a nation-wide multiplex to local and community broadcasters for the trial of 
small scale DAB+ transmissions in the UHF L-band. 

The situation is exceptional in Italy where local and regional commercial radios are historically numerous and 
well organized, resulting in a much more balanced situation between PSB, national commercial radios and 
local/regional broadcasters. In fact the commercial radio sector started flourishing in the 1970s in Italy and by 
the time DAB was introduced the national broadcaster RAI lost its role of leader in the national radio industry. 
As a proof of this commercial radio consortia were the first to implement operative DAB networks. Moreover it 
is worth mentioning the agreement that RAI and the association of local and community radios Aeranti-Corallo 
signed in 2008 ensuring must-carry provision of private local programming on RAI’s multiplexes. Another 
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virtuous example of successfully flexible implementation of DAB+ is that of the digital islands in Switzerland. 
The company Digris AG developed a DAB+ software solution in order to implement local DAB+ multiplexing in 
urbanized areas. In this way DAB+ achieved closure by enabling an affordable solution for digital migration for 
the independent broadcasters of UNIKOM and ASROC. 

The struggle for establishing a digital radio market and to build up momentum for DAB intensified with the 
launch of DRM in 2003 and DAB+ in 2007, updates of the initial technology that because of their lack of 
interoperability must be regarded as competitors. If the development of DAB and DAB+ can be analyzed as 
coherent although chronologically shifted, the emergence of DRM as alternative to the Eureka-147 standard 
monopoly turned the European digital radio situation into the third scenario depicted by Bijker (1989). In fact in 
his categorization of this situation is characterized by the presence of more than one technological frame 
receiving commitment by different social groups. 

Generally the dissatisfaction of independent broadcasters and the technological frame of Digital Radio 
Mondiale regarding DAB/DAB+ is used in contrast to support the increased spectrum and coverage 
management flexibility of DRM. The main argument that local and community broadcasters presented in favour 
of DRM is that while still offering the possibility to implement SFN networks, DRM affords flexibility in the 
allocation of a multiplex. In fact the minimum bandwidth allocation for the so called DRM+ “mini-multiplex” is 
96kHz, hence roughly half the bandwidth required for an FM channel, which offer the allocation of up to three 
channels and data. The DRM standard is then supported by those small broadcasters which want to retain 
their independence over operation and transmission, instead of being forced to create consortia and share 
transmission facilities with others. As mentioned above the affordance of DRM for a “mini-multiplex”, 
determining its higher spectrum flexibility, alongside the affordance for recycling some of the transmission 
equipment, made independent broadcasters the core social group participating in the technological frame of 
DRM. Another argument in support of DRM and its flexibility is the fact that its extension completely covering 
the analogue radio spectrum combined with its high flexibility in channelization, makes it implementable in 
different parts of the world. In fact the radio channelization differs from a geographic area to another, for 
example in Europe is 10kHz while in the USA is 9kHz, but DRM offers multiple adaptable alternatives for 
bandwidth with DRM30 whose channelization ranges from 4,5kHz to 20kHz and the 96kHz fixed value of 
DRM+. This improved affordance of DRM is also the point of interpretative flexibility which attracted worldwide 
electronics manufacturers. Not only the hope for a pan-European digital radio device market vanished with the 
decision of the UK of not implementing DAB+ in 2008 alongside the combination of low market penetration 
and different coverage configuration elsewhere in Europe, but also the only possible option in this scattered 
situation is the production of expensive multi-standard chips. Contrarily DRM’s characteristics allow for 
adoption on a global scale. A proof of the aim for a global DRM adoption is also visible in its path with 
standard setting bodies. Instead of applying for ETSI’s Europe-focused recommendation, the DRM consortium 
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first applied and received recommendation by the ITU in 2001. ETSI endorsement only arrived some 5 months 
later followed by the recommendation by the International Electrochemical Committee in 2002.  If on one 198

side it is undeniable that a national outlay would virtually provide local stations with a wider audience, on the 
other side independent broadcasters do not seem to be interested in receiving such exposure. Rather the 
initial investment to take up DAB/DAB+ digital radio in terms of machinery is “a significant cost burden that 
most [smaller stations] will not be able to afford”.  In this regard DRM offers a solution for independent 199

broadcasters, hence the possibility to reuse analog transmission machinery. This represents a point of 
interpretative flexibility as radio has traditionally been considered “the preferred medium of alternative voices” 
both for its modest entry costs and required technical skills.  This is particularly true for non-profit community 200

radio which traditionally “uses technology appropriate to the economic capability of the people, not what leads 
to dependence on external sources”.  However, where independent broadcasters had an higher level of 201

inclusion in the technological frame of DAB/DAB+ since the early stages of the standard development, DRM 
did not find the same strong arguments in contrast with the hegemonic Eureka-147 standards. The first 
example of this is Switzerland where not only independent broadcasters present on analogue radio, but also 
those broadcasting via Internet, are included in the technological frame of DAB+. Independent broadcasters 
were offered to be present on DAB+ multiplexes thanks to the affordable software solution provided by the 
company Digris AG and the implementation of digital islands. In Italy instead, the cooperation between the 
national broadcaster RAI and the local and community radio association Aeranti-Corallo made the Italian PSB 
a “guarantor” of independent broadcasters interests in the market. These two national cases show how 
supporters of DAB+ managed to increase the level of inclusion of independent broadcasters into the 
Eureka-147 technological frame. 

The DRM consortium understood that the major flaw in the strategy of Eureka 147 was maintaining electronics 
manufacturers engaged in their technological frame. The slow uptake of Eureka-147 compatible receivers was 
due to the lack of spectrum management harmonization across Europe which made difficult the creation of a 
pan-European receiver market. The drawback is mostly due to the difficulty of harmonically allocate the large 
bandwidth of DAB/DAB+ multiplexes in the scattered spectrum allotment situations present in Europe. In this 
landscape the Eureka-147 technological frame lost the support given by electronics manufacturers which saw 
the utopian single market fragmenting in several different national choices, making the initial promise for a pan-
European device market difficult to meet. Instead the bandwidth flexibility of DRM allows an easier matching 
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and adaptation to diverse spectrum management situations. The DRM consortium achieved closure by 
redefinition of a problem by asserting that its spectrum flexibility allows the manufacturing of devices which are 
potentially adaptable to the frequency management characteristics of any market in the world. In other words 
they claimed that DRM is not only an efficient and affordable alternative for independent broadcasters to retain 
autonomy, but also it represents an opportunity for device manufacturers to build economies of scale with a 
potentially global adoption. In fact, although DRM is not available at all in the European receiver market, the 
standard has been adopted by several manufacturers in Asia, Africa and South America.  202

A similar closure was attempted by the technological frame of Eureka-147 standards. Given the lack of 
interoperability between DAB, DAB+ and given the incomparability in the number of digital capable receivers 
and traditional AM/FM receivers, the Eureka-147 technological frame came up with a solution to engage 
device manufacturers. In fact in 2012 the EBU launched the “Euro-Chip”, a receiver circuit which “integrates 
the main radio standards, such as digital (DAB/DAB+/DMB) and analogue (FM), into one universal radio 
receiver, overcoming incompatibilities and bringing important benefits to broadcasters, manufacturers and 
consumers”.  This attempt to re-establish stabilization with device manufacturers offers a hint on the 203

importance that the level of inclusion of this social group had in determining the success of a standard. 
Moreover, the fact that the DRM consortium was not engaged in the development of “Euro-Chip” casts doubts 
on the 2003 cooperation agreement signed by WorldDMB and the DRM consortium. 

The affordance of simulcasting offers a point of interpretative flexibility, as in other words the possibility to 
continue transmitting analogue radio besides digital transmissions in particular during the rollout phase. DAB/
DAB+ uses frequency bands which are completely novel to digital broadcasting. The separation between AM-
FM bands from those used by DAB/DAB+ is an argument that PSBs and large commercial broadcasters 
presented in favour of the flexibility of the standard to use VHF band III and the L-band without necessarily 
need an analog switch-off. Although it is true that the use of completely new frequency bands avoids 
programmes to be discontinued it can be argued that this design would affect the level of spectrum efficiency 
and it implies a double regulatory and legislative process for the continuation of the old analog transmission 
and the introduction of DAB/DAB+ to be negotiated with network operators.  
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Alternatively DRM affords simulcasting throughout 
digital broadcast signal interleaved with FM current 
transmissions. This characteristic, was presented by 
the DRM consortium as the key affordance of the 
standard during the analog roll-out phase. This 
affordance is often overlooked, instead DRM 
opponents criticize its “disruptive nature of entirely replacing incumbent analog signals with digital ones, a risk 
no broadcaster or state seems willing to take”, which discourages commitment from regulators and receiver 
manufacturers.  204

 Ala-Fossi, M. (2010). The technological landscape of radio. In: B. O'Neill, M. Ala-Fossi, H. Shaw, S. Lax, P. Jauert and L. Nyre, ed., 204

Digital Radio in Europe: Technologies, Industries and Cultures, 1st ed. Bristol: Intellect Books, pp.43–66.
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6. CONCLUSIONS 

The main research question leading this thesis was “What are the affordances of digital radio standards in 
Europe in 2015, exemplified by DAB/DAB+, DRM and IP/Internet?”. The approach to the answer was to 
differently treat digital radio dedicated standards from the delivery of radio via the Internet. A first justification of 
this is that radio via Internet is a nomenclature which does not properly define what kind of services we are 
taking into account. In fact webcasting, podcasting, audio streaming and so far, are extremely different designs 
which feature different sets of affordances. Another reason related to the first one, is the difficulty of analysing  
radio via Internet as a single technology. The multitude of formats, applications, protocols and architectures 
implemented (or implementable) through the Internet makes a parallel comparison with DAB/DAB+ and DRM 
impossible. Instead I believe that the participation of the Internet as a possible platform through which 
delivering radio is useful to benchmark the affordances of the dedicated standards DAB/DAB+ and DRM, in 
particular for what regards convergence. In fact even if there is a perceptual continuity between traditional 
radio broadcasting and digital radio, the affordances of DAB/DAB+ and DRM potentially disrupt those of  
analog radio. In particular the practices and operations of traditional radio broadcasting are challenged by the 
affordances of higher spectral efficiency, conditional access and multimedia. The two sub-questions “What 
implementation and development lines have been negotiated in Europe?” and “What discourses around the 
different standards can be discerned?” are rightly related and were treated in chapter 5. The results are 
grounded upon the analysis of the five country cases taken into account, the development in UK, Italy, 
Switzerland, Norway and Sweden draws a common pattern, despite some discrepancies. However, although 
the experiences of digital radio were not always congruent, the comparative analysis allowed to determine the 
points of interpretative flexibility that social groups presented in the overall European framework.The number 
and variety of points of interpretative flexibility was wide and difficult to organize. I eventually grouped them into 
3 “macro-discourses” treating the policy direction, the technical performance and the economic implications of 
digital radio. 

I argued that one of the main discourses built around the affordance of convergence was the “need” for a 
digitization of radio and the pursue of the Information Society. At the very core of this discourse there is a 
technologically deterministic circular reasoning: since technology drives convergence, policy and regulations 
need to be changed or removed in order to accelerate the economic process, in this way convergence would 
appear as a “self-fulfilling prophecy”.  On the contrary my thesis – and that of the Social Shaping of 205

Technology – is that technologies are socially shaped artefacts to pursue socially defined practices. 
Technologies are not the driving force behind changes, instead their affordances “effectively set the limits for 

 Hesmondhalgh, D. (2002). The cultural industries. London: SAGE.205
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the political and economic goals of their use”.  According to this statement I have shown that the intentions 206

moving the development of digital radio were not directly aimed at achieving any digital media convergence. In 
fact digitization does not automatically merge different media, but is to be regarded as a precondition for a 
reconstitution of the earlier technological, political, cultural, legal and regulatory barriers of the existing 
technology. As I have shown the commercial and mercantilistic reasons leading the shaping of DAB/DAB+ led 
in the opposite direction, namely trying to maintain the existing structures. Instead of aiming at a integration 
between media, the early experience of digital radio created new technological barriers. 

Broadcasting by definition describes an unidirectional form of communication from a single point to many 
others. The introduction of a return path into radio made it afford interaction and on-demand content. This is 
particularly true for radio via Internet, but it is implemented in DAB/DAB+ and DRM as well. On one the 
interpretative flexibility blames these two affordances to have affected the nature of programming and its time 
and space constraints by empowering audiences with the ability to choose what to listen to, and ultimately 
confusing the concept of radio with that of streaming audio services. On the other side interaction and on-
demand are regarded as essential affordances concurring to convergence as well as a way to create new 
revenue streams. In fact the affordances of audience monitoring and conditional access secure returns of 
investment by lowering the risk. This point of interpretative flexibility was the core of the discourse accusing 
digital radio to be directed towards maximal economic exploitation leading to duplication of the most cost-
effective production. In other words if the criteria for choosing what to broadcast are merely economic, the 
trend will forcibly lead to choose hit and blockbuster stations, and introduce premium channels and 
subscription fees simply because it makes economic sense. 

The multiplex implemented in DAB/DAB+ and DRM makes digital radio afford spectral efficiency. As I showed 
it is possible to state the technical performance of the standard in terms of amount of data over bandwidth, 
but this value alone does not provide any meaningful information as it is subordinated to the trade-off between 
the affordances of higher audio quality and availability of more channels. As I have shown in the five national 
cases the initial selling point of DAB of an enhanced audio quality in comparison with analogue radio, soon 
was outpaced with the preference of “cramming” as many possible channels in a multiplex at the expense of 
the initial promise. This shift is related to the economics of the multiplex, which privilege the maximal 
exploitation of the spectrum, and to the participation of commercial broadcasters into the shaping of the 
technology. As I have argued, once deregulation allowed the expansion of commercial broadcasters over 
network operation business and no restrictions were given about the content to be aired, the promise of a 
wider choice connected to the increased number of channels was disregarded. Once more economic 
justification prevailed over the trade-off between quantity and quality. Independent broadcasters opposed 
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DAB/DAB+ through this point of interpretative flexibility showing the evidence that niche programming and not-
for-profit community radio are doomed to extinction in such a market. 

The spectrum and coverage flexibility is in my opinion what most defines the differences between DAB/DAB+ 
and DRM. In fact the DAB/DAB+ with its nation-wide coverage, large multiplex bandwidth and high investment 
costs is a digital radio solution which only large commercial broadcasters or PSBs are able to implement. 
Independent broadcasters opposed DAB/DAB+ which forcibly cuts them out from the market due to its local  
coverage inefficiency and its costs. Instead independent broadcasters find a suitable solution in DRM and its 
“mini-multiplex” which allows stations to retain control over their operations, does not force them to expand 
their output to fill the entire multiplex bandwidth, is much more flexible that DAB/DAB+ on a local level due to 
its narrow channelization and makes it possible to recycle part of the analogue transmission machinery. 
However in Europe DRM did not receive the industrial and political support which has in Asia, Africa an South 
America and the only standard which was implemented in receivers is DAB/DAB+. 

The technology of digital radio has the capacity to improve the quality of service in more than a single way. The 
set of affordances of digital radio potentially allows enhancement of the medium for all the social groups taking 
part into its social shaping. Stephen Lax argues that “as a technological solution to a perceived problem, DAB 
would be considered by most to be successful, but it is by no means clear what the nature of the ‘problem’ 
actually is”.  I have shown how the technological frame which first proposed digital radio shaped its 207

affordances in order to retain control over the media. These constraints have been created by those social 
groups which invented the technologies in order to address their concerns first. In particular the analysis of the 
social shaping of DAB shows concerns which I argued as being strictly commercial necessities. In the 
classification of Winston this kind of supervening social necessities, lacking any wider social implication, enacts 
the law of the suppression of radical potential. Far from being a law in the scientific sense of axiom, it applies 
“wherein general social constraints coalesce to limit the potential of the device radically to disrupt pre-existing 
social formations”.  In this regard my analysis brings a further confirmation to Brian O’Neill and Helen Shaw 208

assertion when saying that the Eureka-147 project was about “find[ing] the best or most innovative neutral 
digital audio solution - it was, by the very nature of who framed the questions, to find the best and most 
innovative digital radio solution which would best serve the needs of the status quo”.  209
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My analysis of digital radio development reveals the adherence to technocratic values, described by Hugh 
Slotten as “legitimat[ing] complex decisions in terms of narrow technical concerns. Boundaries [are] 
constructed between technical and nontechnical criteria to facilitate policy-making processes and give 
authority to final decisions”.  This allows to overlook the sociopolitical implications of the introduction of new 210

communication technologies. In the case of digital radio interpretative flexibility of its initial constituents 
followed technocratic values over democratic ones, “in the belief that the marketplace is the only meaningful 
forum for public discourse”.  In fact following Garnham, despite some evidence of increased autonomy 211

between culture and the means of production –or technologies– in what regards the social shaping of 
affordances, “the economic remains determinant under capitalism”.  212

This thesis falls into “The Social Shaping of Technology” studies as “it explores a range of factors 
(organizational, political, economic and cultural) which pattern the design and implementation of 
technology”.  My analysis of digital radio in Europe follows the pattern traced by a broad range of empirical 213

cases examined as bicycles, missiles, ships, electric power systems, pharmaceuticals etc. and positions itself 
as another paradigm of the application of “The Social Construction of Technology” (SCOT). Technologies are 
shaped to pursue not coincidental purposes and interpretative flexibility shows the divergence of 
interpretations that different social groups have of an artefact. Technologies “do not get invented in laboratories 
or backyards removed from social, economic, and political processes as pure technological determinism 
would have us to believe”.  Social, political and economic factors are the driving force of technology 214

development and its affordances, intended as its characters and purposes, are linked to the structure of a 
society.  The technocratic values entailed in the development of digital radio seem to have disregarded the 215

need of the audience. However excluded from the direct social shaping of digital radio, listeners may ultimately 
be the social group which retain the potential to determine the success or failure of this technology. 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7. DISCUSSION AND FURTHER RESEARCH 

This thesis entails a wide range of study fields which made the whole work particularly difficult to sew together. 
The main areas took into account were those of sociology of technology, history of technology, media studies, 
policy studies and telecommunication studies, but also economics, political studies and cultural studies. Most 
of these disciplines were new to me and I needed a preparatory phase to be able to read several of the 
secondary sources. However the heterogeneity of this subject also gave me a wide overview over the 
argument and in general some cues that generally lack in the traditional engineering learning. 

The interest towards the argument of digital radio was principally generated by my attendance to the Digital 
Radio Summit at the EBU and the RadioHack at the ITU in Geneva last February. Besides acquiring the basics 
of the technology in discussion and the main strategies and trajectories of digital radio in Europe, I got to know 
my future supervisor Nina Wormbs who was a speaker at the conference. My interest was particularly directed 
at the political character of the discussion where it was clear that different actors had interests at stake and the 
technology was still up to discussion. It was once back in Stockholm, talking with Nina, that I learned about 
the Social Shaping of Technologies and its analytical capabilities. The use of SCOT as methodology makes it 
possible to organize the analysis around social groups and competing technologies. The introduction of 
affordances was essential to perform a comparative analysis between the competing technologies and 
particularly important to inquire what a technology is actually capable of and the interpretative flexibility around 
those features. 

A possible limitation of SCOT is the empirical nature of this method. In fact its main contributors Bijker and 
Pinch drew the method according to the study of different case studies (bicycles, missiles, ships, electric 
power systems, pharmaceuticals etc.). In particular since in SCOT the analysis of a technology and its shaping 
is limited to its contingence, the outcomes can possibly be locally biased. In particular this happens when we 
are present in the environment we are observing, potentially generating bias. However the heuristic approach 
of SCOT makes it suitable for addressing a wide range of artefacts shaping. 

A first issue was represented by the comparison between the five national cases and a homogeneous 
organization of the social groups which could suit the countries taken into account. In fact, the structure of the 
radio industry and the relationships between actors are different in the cases taken into account making a 
static pattern impossible to draw. However these discrepancies contributed to the completeness of the 
overview over the European situation, instead in order to make the overall framework more complete I think 
further research should be directed towards new countries.  
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The comparison between the five national case was also made difficult by the language of the documents and 
potentially biased the outcomes due to translation to English. My knowledge of English, Italian, French and 
Swedish made possible to directly inquire about primary sources regarding UK, Italy Switzerland and Sweden, 
while to read and understand those concerning Norway I had to consult some externals. Initially the plan was 
to include Finland into the analysis since there the development of digital radio was discontinued very early and 
this would have given a complete overview over the different implementation phases in Europe. I decided not 
to take into account the Finnish experience both for lack of material in English and the difficulty to find some 
translator. 

The benchmarking of technical performance was not always an easy issue to deal with. In fact quantifying an 
affordance on the base of technical documents and specifications, guidelines and standardization papers does 
not ensure a level of objectivity in the provision of data. Social groups have been considered as separate 
entities presenting individual interpretative flexibility about technology affordances. However the reality is more 
complex than what outlined in SCOT and does not exclude the participation into each other’s judgements or 
the presence of individuals in more than one social group. 

In general an issue that I faced has been the organization of the discourse. This problem is also related to the 
heuristic approach of SCOT. In fact it was not always easy to organize the outcomes of different phases in a 
homogeneous way, following the logic flow of the definitive version. Instead my thesis underwent several 
iterations in order to organically reach the definitive chaptering order. Initially my plan was to present a list of 
the affordances and an comparison between each technology, then I tried the exact opposite approach 
namely for every technology providing a description of its affordances. Both these two approaches were made 
difficult by the fact that not every affordance is quantifiable, namely not directly comparable in its 
“performance”. However the separation between a chapter about affordances and one about interpretative 
flexibility resulted in a lot of repetition. For this reason I preferred to build some macro-discourses by gathering 
specific affordances of the competing technologies and the related points of interpretative flexibility. The 
organization of the definitive version results more fluent, discursive and results in a clearer overview over the 
social groups, level of inclusion, closures and stabilization. 

This thesis is the outcome of a degree project in media technology and media management, however the 
scope of analysis goes beyond these disciplines as it entails history and social sciences. If on one hand this 
enriched my background and investigates technology from another, less traditional point of view, on the other 
hand the double sided nature of it often made my research go offtrack and difficult to put together. I think the 
sociological analysis of artefacts can provide valuable knowledge about our everyday’s technologies and how 
their affordances are negotiated and shaped. 
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