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away from the Eindhoven University of Technology and start the successful career that I
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investigate the development of technology also pulled me in. I spent the better part of two
months reading, reading away about ways to describe how technology and society are
continuously shaping each other.
Performing this research for the Rathenau Institute, tasked with assessing the influence
of science and technology on our daily lives, I focused my research of Near Field
Communication on two NFC systems that offer different services. These two systems
would best bring to light what societal aspect would come to light in using NFC. Over time,
it became apparent that descrihing these systems from the perspective of the Rathenau
Institute and from the perspective of Strategie Niche Management, the theoretica!
framework I chose to use, yielded two different narratives. Therefore, I have written a
separate thesis, based on the same research.
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Summary
Strategie Niche Management
This thesis applies the theoretica! approach of Strategie Niche Management (SNM) to a
case outside of the original domaio of this approach. SNM has emerged from an
observation that new technology with potential environmental benefits often failed to
become a success commercially. Over the years, it has been used exclusively to investigate
sustainable technologies innovations.
SNM assumes that new technology is developed against the backdrop of iocurnbent
systems, or regimes. The regime's stabie rules and routines, embedded in a dominant design
and social networks, make it hard for a radical innovation to grow to market readiness.
Therefore, supporters of the new technology create a niche, a protected space, for learning
about the technology in a societal context. A niche consists of a global level, signifying an
emerging field, and a local level, on which experiments are conducted. SNM has identified
a number of processes that are important for successful niche developments. Shaping and
voicing visions, building supporting social networks, optimising learning processes and
developing successful proteetion strategies are important processes internat to the niche.
Although the niche is protected from regimes, interaction between niche and regime is
likely to occur. This interaction can (strongly) influence dynamics inside the niche.
Successful niche development is determined in part by the way niche-regime interaction
plays out.
I hypothesize that the concepts used to describe and analyse the dynamics in the process
of developing and introducing new technology are valid also for non-sustainable
technologies. To investigate the validity of this hypothesis, I have conducted two case
studies in the experimental introduetion of Near Field Communication, a new technology
for wireless communication over very short distances.

Near Field Communication
Near Field Communication (NFC) is a technology promising to offer contactless payment,
access and data sharing, all integrated into the mobile phone. Mobile phones with an NFC
chip on board are operated by tapping the phone on another NFC device. This tap sets off a
context specific service. In a shop, it can he used to pay. In a train, it acts as a ticket. Tap
two NFC phones and users can exchange all kinds of data: agenda items, holiday pictures
and the content of your mobile wallet
The diverse types of services that NFC enables are offered by the same means, using the
same technological platform and a similar user interface. This similarity creates possibilities
besides integrating them with each other, e.g. loyalty schemes and advertisement are
integrated with payment systems, or automated billing and ticketing. The best articulated
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vision for NFC is as an electrooie wallet, replacing your wallet with all the different cards
(loyalty cards, memhership passes, bank cards etc) that it holds.
NFC is a new technology. A milestone in development was the establishment ofthe NFC
Forum in 2004, tasked with standardising NFC technology. First pilots in The Netherlands
cammeneed in 2005. In 2007, piloting this new technology entered a new phase. Rather
than one-off experiments, firms started piloting NFC on a continuous basis working
towards permanent services.

Goal
The goal of the thesis is to explore the validity of Strategie Niche Management outside of
the domain of the development and introduetion of sustainable technologies. This is done
by investigating the development of NFC in The Netherlands using the SNM approach.
This leads to the following research question: Cao SNM be applied to NFC? To help
answer this question, I have formulated two sub questions. The first relates to the
development and introduetion of the technology itself: How is NFC being developed in
The Netherlands? Sustainability as a teading concept for analysing the development of
NFC makes no sense. Therefore, emphasising the impactanee of consirlering societal
interests when developing new technology, I replaced sustainability with privacy as a
teading concept. The second question I answer in this report deals with the position of users
in the development process: What role do societal interests play in the development of
NFC?

Methad
To answer the research questions, I have conducted two case studies: Payter, a start up firm
offering an NFC enabled mobile wallet and a series of pilots conducted by Rabo Mobiel
that centre around payment. Payter and Rabo Mobiel stand out from other NFC pilots in a
number of ways. The NFC pilots and services run by these companies are easily the most
visible ofthe pilots in The Netherlands.
The prime souree of information for this report is derived from expert interviews.
Interviews have been conducted with experts that are directly or indirectly involved with
either Payter's efforts or the Rabo Mobiel case. A list of interviews can he found in
Appendix 2. A scan of the relevant literature and hands-on experience with the Payter
system provided supplemental insights.
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Results
I have found the following answers to my research questions. I start with the first sub
question, "How is NFC being developed in The Netherlands?"
Relevant regimes

Development of the NFC niche occurs against the backdrop of two regimes: the mobile
telephony regime and the European monetary regime. Both regimes see opportunities in
NFC development, but in different ways. The telephony regime tries to achieve a position
where they claim ownership over the NFC chip's secure element. This would allow the
telephony regime to charge service providers a fee for storing data on this chip. The
monetary regime represents a large group of potential NFC service providers, banks being
the best suited actor group to offer payment services. Offering payment using NFC helps
the monetary regime reduce the burden of cash while, at the same time, presence on the
mobile phone allows the regime to strengthen their relation with users. Their interest lies in
NFC developing in a way that lowers harriers to service providers, opposing the agenda of
the mobile telephony regime.
Expectations and visions in the niche

In the niche, articulation of expectations and voicing a vision has been done successfully.
The niche's global level has been successful in creating a vision centred on integration in
the mobile phone. Standardisation and efforts to share knowledge on best practices
contributed to the vision becoming more robust and more specific
On the local level, the differences in background between the firms behind the two cases
reverberate strongly in the way they articulate a vision. Payter, a start up firm, has
developed a vision centred around the possibilities of NFC. Their business model drives on
advertisement, treating NFC as a novel way to bring advertisers in direct contact with
customers. Rabo Mobiel, emerging from the monetary regime, has a vision of using NFC to
reduce the costs of cash by offering NFC payment and improving customer relations.
Networks

Social networks are dominated by incumbents, but there is place for newcomers. However,
newcomers do not have much power in steering the activities at the global level. Alignment
in these networks was low in the beginning, but is rising with the help of the evolving
vision. Two dedicated network builders help the social networks on the global level to
further expand and gain alignment.
At the local level, Payter received little support from a social network at first. When the
firm proved able to build a working system, expansion has led to more cooperative
development of services and a larger, if still small, social network. Alignment in this
network is limited, and it lacks a dedicated network builder.
Rabo Mobiel, being a daughter company of Rabobank, started with a network upon
establishment and expanded it in further pilots. Composition in this network eentres on
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large, incumbent firms. Alignment is high, with the RIFD Platform Netherlands as a
dedicated network builder.
Learning

Leaming at the global level focuses on "structurising" the niche. Both by setting up a
committee to counter arising incompatibility issues and by the impromptu creation of a
network to negotiate the establishment of a Trusted Service Manager, the global level has
shown to be able to respond to issues arising from experiences.
Leaming in both series of experiments centred mostly on technical leaming and first
order leaming about users. In both cases, a different leaming strategy was employed. Payter
emphasises rapidly acquiring mass, tweaking their system currently in place. Rabo Mobiel
emphasises leaming about using NFC in different settings in temporary pilots, honing their
system to perfection before introducing it on a larger scale.
Proteetion

Measures to proteet the niche, at the global level, aim at speeding up its structuration. Also,
creating a vision that emphasised integration in the mobile phone proved a successful bid
for proteetion by the mobile telephony regime.
Proteetion in both cases emphasises strategie investment. In the case of Payter, this is the
sole proteetion mechanism. Rabo Mobiel, in setting up cooperative pilots, aims at
structurising the niche.
Niche-regime interaction

The global level of the niche, and the NFC Forum in particular, acts as the spokesperson
and representative for the niche in niche-regime interaction. The mobile telephony regime is
heavily represented in this Forum. Involvement ofthe telephony regime might have been a
good idea in the earliest of days, helping to proteet the emerging niche. However, the
telephony regime is now represented at the globallevel so strongly that it is in a position to
steer niche developments to suit its own agenda. The monetary regime, in contrast to the
telephony regime, is only marginally represented in the NFC Forum. Still, representing a
big group of potential NFC service providers, their opinions are of concern to the Forum
that is eager to stimulate NFC use.
At the global level, two issues need to be solved in which the telephony regime takes a firm
stance. The first issue relates to the location of the Secure Element and the second, related
to that, a proposal for payment standards. On these topics, which are still unresolved, the
mobile telephony regime and the European monetary regime are locked into conflict. This
conflict is not so much between the regimes and the niche as it is a conflict between
regimes, a fight for legitimacy as each strives to see its interests safeguarded in the
development of NFC. How these issues are resolved is still unknown, but the telephony
regime certainly holds the higher ground.
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At the local level, interestingly, actors urge the monetary regime to interact with the
niche more heavily. Banks offering NFC enabled payment, they perceive, create pressure
on mobile phone manufacturers to integrate NFC in their handsets, speeding up NFC
diffusion.

Transition pathways
Niche development can be concluded to be reasonably successful and will likely lead to a
reconfiguration of the monetary regime, this regime adapting its rules to accommodate
NFC. Changes needed could entail structural changes as a need for new actors arise, like an
intermediary ensuring interoperability called the Trusted Service Manager (TSM). Changes
can also refer to culture, the monetary regime adapting the way it deals with clients. The
mobile telephony regime would not need to change that much, irrespective to the outcome
of the issues at hand. Either they will receive fees from service providers or they do not, the
regime does not need change.

Societal interests
The second sub question, "What role do societal interests play in the development of
NFC?", is answered in this paragraph.
Global level promotional efforts emphasise user empowerment. Increased convenience,
more choice, facilitated interfaces based on touching a device, easy access to information.
The agendasof actors involved dictate direction and speed ofNFC development. Users lack
dedicated representation on both the global and the local level. Therefore, users are
dependent on these actors for realising their interests. This will very likely lead to a scenario
where user empowerment is promised, but sacrificed if it is not in line with the actors at the
helm.
On the local level, users are actively present. They are involved in pilots so that actors
can team about user response and understanding of the new system. Actors in both systems
share a strong belief that user friendliness and user convenience need to be optimised in
order for users to adopt NFC. However, in both cases users are addressed on their role of
eensurners rather than as agents in a civil society. Thus, user convenience and user choice
are prominent subjects of the leaming processes while using NFC to optimise user privacy
is not. Both systems rely heavily on databases in which users leave large digital foetprints
on a personalised basis.
Between the two cases, there is a significant difference in how this comes to light. In the
case of Rabo Mobiel, user identity serves administrative purposes only. Therefore, in the
case of Rabo Mobiel, the position of users is not expected to change. Privacy plays the same
role as it did in other forms of cashless transactions like PIN.
The case of Payter paints a different picture. With Payter, user identity becomes a
bargaining tooi. In exchange for insight in their behaviour, users receive bonuses in the
form of price reductions and tailored offers. Service providers benefit from detailed
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consumer profiles that can he used to plan services and influence choice. This case gives
rise to thinking of privacy, or identity, as a tooi to rnaintaio an economie balance between
consumers and vendors. Payter has built a system where users use their identities to serve as
part of the payment for services. In such a scenario, protecting user identities means,
besides enforcing the proper handling and storage of personal data, overseeing that users
have a clear idea of the value of their identities. This issue has not been identified by actors
in the NFC niche and no activities are carried out to learn about this aspect.

Can SNM be applied to NFC?
In general, SNM proved very well capable of providing an analytica} framework for
descrihing the developments in NFC. In line with expectations, a few amendments are in
order.
Sustainability as a leading concept needs to he replaced when applying it to technologies
that do not carry this promise. I have chosen to replace it with another societal value, that of
privacy. This provided a conceptual basis to explicitly target societal interestsin my study.
SNM, withits focus on sustainability, has implicitly assumed public sector involvement.
Perhaps somewhat trivia}, public sector involvement is not necessary in protecting a niche.
Private sector actors are capable of protecting a niche themselves.
In previous SNM research, the global level of the niche is assumed to emerge from the
localleveL In the case ofNFC, a standards based technology, I have found that the global
level largely precedes the local level. The global level handles standardisation and actors at
the locallevel wait until standardisation is near completion before they start experimenting.
Following this point, a well established global level in NFC acted to coordinate nicheregime interaction, acting as its spokesperson and representative.
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Abbreviations

NFC: Near Field Communication, technology for rapid wireless exchange of small
packages of data.
SE: Secure Element, part of the NFC chip where data can be stored that should not be
changed by anyone but the service provider (e.g. encryption keys).
SNM: Strategie Niche Management, theoretica} approach for analysing the developmental
process of radical innovations.
TSM: Trusted Service Manager, intermediary tasked with overseeing interoperability and
smooth eperation ofNFC functions. Yet to be established.
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llntroduction
1.1 Understanding technica! change
Radical innovation does not come about easily. Diffusion of new technology might falter
because of obstructions in, for example, the way markets are organised, in cognitive
frameworks of both users and engineers, in regulatory systems or in infrastructure.
Technology thus is not a force in itself but is embedded in broader social and economie
systems. Still, radical technological change does occur from time to time. At some point in
history, wind powered ships were replaced by steam powered barges. Carriages gave way to
motorised vehicles.
Transition studies aim to understand processes of change in socio-teehoical systems. A
useful framework has been developed that conceptualises these socio-teehoical systems as
regimes (e.g. Rip and Kemp, 1998; Geels, 2002a). Regimes share rules, routines and values
relating to a eertaio technological system, making them stable. Stable socio-teehoical
regimes are resistant to structural change. Evolutionary economists have identified niches as
the place where new technologies can develop. In technological niches, or small market
niches, new technology gradually comes to fruition and, if successful, branch from one
niche to another until they reach regime status, either replacing existing regimes or
assimilating with them.

1.1.1 Strategie Niche Management
Strategie Niche Management (SNM) is a theoretical approach that helps to understand why
some niches become successful and others do not. SNM is based on the perception that new
technology is very vulnerable in its early days, not mature enough to compete with
incumbent techno logies. SNM theorists observe that proponents of the new technology seek
to proteet and nurture it, helping it to mature. Niches are built in the context of existing
regimes. The regime's stable rules and routines, embedded in a dominant design and social
networks, make it hard for a radical innovation to grow to market readiness. Therefore,
supporters of the new technology create a niche to accommodate leaming about the
technology in a societal context.
In developing new technology in niches, SNM theorists have found that innovations
developed by newcomers often follow different trajectories than do innovations in which
regimeactorstook part. While newcomers are best able to innovate radically, unfettered by
regime rules and conventions, regime actors possess valuable resources and strong social
networks that can support the new technology.
SNM has identified a number of processes that are important for successful niche
developments. Shaping and voicing visions, building supporting social networks,
optimising leaming processes and developing successful proteetion strategies are important
processes intemal to the niche. Although the niche is protected from regimes, interaction
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between niche and regime will occur. This interaction can (strongly) influence dynamics
inside the niche. Niche success is determined in part by the way niche-regime interaction
plays out.
Chapter two provides more information about the theoretica} backgrounds of Strategie
Niche Management and other theories that describe socio-technical change.
Besides being grounded in evolutionary theory, SNM is a policy tooi stemming from
Constructive Technology Assessment (CTA). As a basic premise, CTA theorists and
practitioners state that all stakeholders should have a voice in technological development as
early in the design process as possible.

1.2 SNM is linked to sustainable technology innovations
Strategie Niche Management bas emerged from an observation that new technology with
potential environmental benefitsoften failed to become a success commercially. It bas been
used both as a policy tooi and as an analytical model, to investigate sustainable technologies
innovations. It bas been used to study developments in electronic automobiles, biomass,
green housing and biofuels, to name a few examples. In these cases, the goal was not
always to develop policy measures to promote this sustainable technology. The goal in
SNM is to optimise leaming processes for promising technologies. The promise of
"sustainability" serves as a key concept to guide the leaming processes. Sustainability as a
teading concept is as much subject of the leaming processes as is the technology
experimented with.
I hypothesize that, despite the teading role of sustainability in SNM research, the
concepts used to describe and analyse the dynamics in the process of developing and
introducing the technology are valid for any radical innovation. Not just for sustainable
techno logies.

1.3 Near Field Communication, a new technology for wireless
communication
In order to test this hypothesis, I have investigated a new technology for wireless
communication, Near Field Communication (NFC). NFC promises to offer contactless
payment, access and data sharing integrated into the mobile phone. Mobile pbones with an
NFC chip on board are operated by holding the phone very close to another NFC device for
an instant. This is called tapping. A tap sets off a context specific service: in a shop, it will
trigger payment. In a train, it acts as a ticket. Tap two NFC pbones and users can exchange
all kinds of data: agenda items, holiday pictures and the content ofyour mobile wallet
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The diverse types of services that NFC enables are offered by the same means, using the
same technological platform and a similar user interface. This similarity in the way services
are offered creates possibilities not only to integrate these functions with the mobile phone,
but also to integrate them with each other. Loyalty schemes and advertisement are
integrated with payment systems for automated savings or point collection. The best
articulated scenario for NFC is as an electrooie wallet, replacing your wallet with all the
different cards (loyalty cards, memhership passes, bank cards etc) that it hol ds.

1.3.1 NFC development

Near Field Communication development started in 2002 by Philips (now NXP) and Sony.
In 2004, these two companies, together with Nokia, established the NFC Forum with a
mission to advocate standardisation of NFC technology and promote its use. Starting in
2005, several pilots have been conducted in The Netherlands with NFC.
Two systems are particularly interesting. In the second half of 2007, pilots started that
used NFC to offer payment, combined with additional services. In an area affectionately
called the Koopgoot in Rotterdam, a firm called Payter launched a large pilot in which 500
users could use NFC to pay in just under 50 shops. After a few months, a loyalty scheme
was added, as were content retrieval and a coupon service. In late spring, 2008, Payter
announced the pilot would be extended indefinitely and the system would he expanded to
five major cities in The Netherlands (Payter press release, 2008).
Simultaneously, a group of five large firms started a pilot in a supermarket in which
NFC was used to replace bank cards. Additionally, NFC enabled keeping track of retumed
botties with deposit, making redundant the little paper ticket that is issued to customers, but
which is often lost. Th is pilot lasted for six months and 100 users participated. One of the
firms participating in this pilot, Rabo Mobiel, a subsidiary of Rabobank, has used NFC for
payment applications in multiple pilots. In winter 2008, they too announced a first
permanent introduetion ofNFC: ticketing and content retrieval in the Rotterdam Zoo (Rabo
Mobiel press release, 2008).

1.3.3 A user perspective on NFC

NFC is a technology directly aimed at the end user. NFC proponents claim to make lives
easier facilitating payment, eliminating the hassle with loyalty cards and providing us with
useful information through tags on products or in public space. But these prizes come at a
co st.
NFC is a technology that relies heavily on databases. All transactions conducted with
NFC are logged. Furthermore, NFC allows service providers to offer diverse services with a
single application. These two features combined allow service providers to build detailed
profiles of user behaviour and user preferences. A third feature of NFC applications
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enhances the worth of these databases. NFC applications are offered on a personalised basis
by default. Users sign up for NFC services on a personalised basis. Thus, the detailed
profiles in service providers' databases, by extension, also hold personalised data on user
behaviour and preferences. This is not necessarily against user interests, as it allows service
providers to tailor services to user needs or profiles. Access to these data give service
providers a measure of control, as they can direct their actions on the basis of user profil es.
Therefore, users should be aware that with NFC, they enter into an intimate relationship
with service providers.

1.4 Research questions
In paragraph 1.2, I have stated my interest in testing the validity of SNM for descrihing and
analysing a non-sustainable technology. Testing this hypothesis is done by investigating the
development ofNFC in The Netherlands. This leads me to state my main research question
as follows:

Can Strategie Niche Management be applied to NFC?
In order to find an answer to this question, I investigate the development of NFC in The
Netherlands using the SNM approach. A typical SNM research question starts with asking a
question about the current status and future prospects of a technology. This question is then
addressed through a set of sub-questions, which address issues such as the articulation of
expectations and visions, the actors and social networks involved, leaming processes
and the way the niche interacts with wider regimes. The research question regarding status
and prospects is articulated below, while insection 2.8 I further articulate the subquestions.

How is NFC being developed in The Netherlands?
Sustainability as a leading concept for analysing the development of NFC makes no sense.
However, the idea of having a leading concept cannot just be dropped. By adopting a
leading concept, SNM emphasises that technologkal development has societal meaning.
The background in Constructive Technology Assessment underlines this by stating that all
stakeholders need to be included in the design process. As NFC is aimed directly at the end
user, the position of users warrants extra attention. As paragraph 1.3.1 states, NFC holds
promises for user benefits, but also gives rise to infringements of user interests. These
infringements centre on the societal value of privacy. This leads me to adopt privacy as
replacement for sustainability as a leading concept. Thus, I arrive at the second of my sub
questions:

What role do societal interests, with an emphasis on privacy, play in the
development of NFC?
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1.5 Research methad
1.5.1 Case selection and justification
To find an answer to the research questions I presented in this chapter, I have performed
two case studies. Case studies are useful for finding an answer to questions in situations
where the researcher bas limited or no control over the events (Yin, 2003). Carefut selection
of cases enhances the possibility for making generalisations. Choosing two cases that show
both similarities and differences allows me to contrast their dynamics.
Payter and Rabo Mobiel stand out from other NFC pilots in a number of ways. Their
NFC pilots and services run by these companies are easily the most visible of the pilots in
The Netherlands. Both actively publish about their progress and regularly appear in the
media. They both use NFC for multiple services. On the other hand, they are quite different.
Payter is a start up firm, operating very independently and developing very novel ideas.
Rabo Mobiel by contrast, is a regime actor, a firm sprouted by incumbents. In its NFC
activities, Rabo Mobiel bas a tradition of teaming up and working together with multiple
firms.
Payter and Rabo Mobiel are suitable cases to help answer my research questions. Their
size and scope allow me to comment on their development. And being aimed at the end
user, using NFC to offer multiple service are important traits for my second research
question.

1.5.2 Data colledion
The prime souree of information for this report is derived from expert interviews.
Interviews have been conducted with experts that are directly or indirectly involved with
the Payter or the Rabo Mobiel case. NFC developments were also discussed with security
experts and policy advisors. A list of interviews can be found in Appendix 2. In addition to
the knowledge gained in these interviews, I conducted a survey of the literature. Literature
consisted of two kinds of publications: newspaper and magazine actieles on the one hand
and industry white papers on the other.
A scan of the relevant literature and hands-on experience with the Payter system
provided supplemental insights.

1.6 Reading guide
The following chapter delves deeper into the theoretica! side of descrihing the emergence of
new technologies. In this chapter, I will further explain Strategie Niche Management. As
SNM was developed to be used as a metbod for analysing and supporting sustainable
technologies, I will argue why I think it is also valid for Near Field Communication.
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Chapter three provides more information on NFC. I will describe what components are
needed in an NFC system and which technological issues that need to be addressed before
NFC can be implemented on a large scale. Additionally, the user perspective on NFC is
further described in this chapter.
In chapter four, I paint a picture of the regimes and the landscape dynamics relevant to
NFC. Chapter five zooms in on the niche and describes what happens at the level of the
NFC Forum, the global level of the niche, with emphasis on position of end users in the
discussions held at this level. Chapter six zooms in even further and presents the results of
the case studies, descrihing their provenanee and development and comparing the one with
the other. Special attention will be paid to descrihing the position ofthe user on the level of
NFC-enabled services.
Chapter seven, the final chapter of this thesis, concludes on the findings and contains my
answers to the research questions I posed.
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2 Theoretical framework
2.1 Introduetion
In this chapter, I have two goals. Firstly, I will provide more information about Strategie
Niche Management (SNM). Besides explaining the workings of SNM this chapter contains
information about the background of SNM, placing it in the context of other theories
descrihing technical change. Secondly, I will further develop my sub questions based on the
concepts used in Strategie Niche Management. As I propose to use SNM for a technology
outside ofthe domain for which it was originally developed (i.e. sustainable technologies) I
will argue why I think this is possible. Since SNM has a background in descrihing the
development of sustainable technologies, I hypothesize that when using it for a different
kind oftechnology, some adjustments might be needed.
SNM sterns from different bodies of literature: evolutionary theories on technical change
together with insights from sociology of technology on the one hand and Constructive
Technology Assessment (CTA) on the other hand. The first interest of SNM is how new
technology develops and how technical change comes about. The second interest is in how
this process oftechnical change can be influenced from a societal point of view. There is no
set way in which the two interests are combined. Based on their research question, SNM
scholars emphasize either of the two interests. Some focus on the analytica! side, while
others use it mostly as a policy tooi. In this thesis, the emphasis lies on understanding the
dynamics in developing and introducing NFC. The CTA background makes itself feit in
that it asserts the importance of stakeholder involvement.
On multiple occasions, advances in thinking or in science has been likened to standing
on the shoulders of giants. Strategie Niche Management is no exception. Many theories
have been developed to understand how new technology comes about and the role that
societal actors play in it. This field is called Science and Technology Studies. The aim of
Science and Technology Studies is just that: to study how scientific research and
technological innovation come about and how they, in the process, are influenced by social,
cultural and political forces. This influencing works both ways: technology itself has a way
of shaping societies (Rip and Kemp, 1998). For interested readers, Appendix 1 explains
theories that have been important in shaping the field, and have certainly made their mark
on SNM too. The next section describes the Multi Level Perspective (MLP), a model that
has influenced SNM heavily. While SNM is older as a theory, in its current form, it shares
many concepts with the Multi Level Perspective. Section 2.3 describes SNM itself. Section
2.4 proposes some changes to SNM tobetter accommodate NFC. Inthelast section, 2.5, I
will further develop my research questions.
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2.2 Multi Level Perspective
2.2.1 Systems and configurations
There is no matter of fact division between the social and the technical. That is the central
theorem in the systems approach. Rather, these two together make up a seamless web, as
one of the theory's founding fathers, Thomas Hughes, put it (Hughes, 1986). Hughes argues
technical elements are combined with organisations, elements of science and laws in order
to get sarnething that functions. This system needs many different and diverse elements,
both man and machine, to get a functioning whole. Taking the seamless web perspective
doesn't mean denying that one can distinguish between man and machine. What it does
mean, is that rather than taking the distinction between elements of the web for granted, it is
an analytical accomplishment. Using the systems approach entails breaking up the web to
see what kinds of elements it is made up of under different circumstances (Bijker and Law,
1992). Rip and Kemp (1998) have introduced a similar concept that stresses the interwoven
nature of social and technical elements: configurations that work. A configuration refers to
the same idea as seamless web: a set of heterogeneous elements that work together. This
contiguration performs a function (that work). Like the seamless web, contigurations are
hard to separate from their context. This is so by detinition: they work by grace of being
embedded. As Frank Geels put it: "Societal functions are fultilled by socio-technical
regimes" (Geels, 2002a). As some of these elements change, a new contiguration is
reached.

2.2.2 Evolution
When an innovation is adopted and all the actors shift and reach a new contiguration, we
speak of a technological transition. Geels detines a · technological transition as major
technological transformations in the way societal functions are fultilled (Geels, 2002a).
Thus, Geels speaks explicitly of changes in technology and the replacement, or shift,
from one state to another. Before further exploring this emphasis on transitions, I need to
address another facet of the seamless web/contigurations metaphor. Since the
heterogeneaus elements that together make up the webs and the contigurations are deeply
intertwined, the development of an element has consequences for the development of other
elements. They co-evolve.
Evolutionary theory plays an important part in the Multi Level Perspective. The tirst
scholar to apply evolutionary theory to economie growth and technological change was the
Austrian economist Schumpeter. Way ahead of his time, Schumpeter pointed out that much
of the changes in technology and the economie transactions surrounding them have an
evolutionary character. Intheir quest to best meet consumer needs the most efficient way,
entrepreneurs come up with "neue kombinatione" (variation). The marketplace offers a
selection environment, where customers decide which goods meets their need best.
(Schumpeter, 1934).
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Evolutionary theory is based on three fundamental mechanisms: variation, selection and
retention. When applied to the development of new technology, variation denotes the
process of creating and introducing new technological designs. When new technology is
developed, the final shape and functionality of teehoical objects is by no means certain.
Engineers and entrepreneurs, often together with users, flood the world with altematives.
Porces operating on the demand side of the market (users, regulators, policy makers) then
decide which configuration they prefer. This, of course, is the selection process. Selection
often leads to the emergence of a dominant design or archetype. Or, to speak with
sociologist Herhert Spencer, a line usually attributed to Darwin: "survival of the fittest".
Retention, finally, means the embedding ofthe artefactsin broader social structures. People
change their routines to accommodate the new object or build new routines around them.
New objects are created that support the successful artefact. Accessories are developed that
are meant to complement the artefact. And newer vers ions of the object are generally quite
similar and recognisable. The technological transition has taken place. They snugly fit in
the broader context of the retained social and physical structures like routines, perceptions
and infrastructure. A new type of car with better fuel economy for example, or a game
console with better grapbics yet.

2.2.3 Regimes and rules

There's another side to evolutionary theory, one that has been pointed out mainly by
economists. The evolution of teehoical objects, similar to that of organisms, has an
additional trait that follows from the three mechanisms described above: that of
technological trajectories and path dependency. Evolution is a gradual process.
Organisations that are developing and introducing new artefacts are to a eertaio extent
bound in their activities by what they've done so far. According to Nelson and Winter
(1977), the key word bere is uncertainty. Firms are unable to accurately foresee which
technologies and which items will be successful and which won't. So, there is risk involved.
Still, innovation, through the eye of the firm, can be a very profitable undertaking. To best
cope with the uncertainty and the risks associated with it, firms use eertaio search pattems
in the process of innovation (Nelson and Winter, 1977). In later work, they describe how
these search pattems stabilize within firms as heuristics. Rather than instigating a random
search, engineers normally stick to what they know and expect that a search in a eertaio
direction will yield more success than others (Nelson and Winter, 1982; from: Geels
2002b). They call this shared belief amongst engineers about available technological
options and where to search for improvement, technological regimes. These beuristics lead
firms to adopt a eertaio path, which can be called a technological Irajeetory (Dosi, 1982).
Technological regimes, that over time follow trajectories, shape the progress oftechnology.
To be sure: variation exists, but is nota random affair. Rather, it is coloured by the belief
systems and expectations of engineers.
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Rip and Kemp (1998, p. 338) elaborate on this notion and give a definition of a
technologkal regime.
A technological regime is the grammar or rule-set embedded in a complex of engineering practices,
production process technologies, product characteristics, skilis and procedures, ways of handling relevant
artefacts and persons, ways of defining problems - all of them embedded in institutions and
infrastructures.

Compared to the diamond-in-the-rough version ofNelson and Winter, the notion of regime
now means much more than just the routines of engineers and others pursuing innovation.
By adding the sociologkal concept of rul es, they include many more mechanisms stemming
from retention. Laws, standards, expectations, values and conventions are examples.
Moreover, Rip and Kemp broaden the scope of regimes in another way. Regimes are no
longer limited to a homogeneous set of firms bound by engineering practices, but include
many more actors that support these rules: regulators, suppliers, interest groups, banks and
the infrastructure that connects them. Quite a heterogeneous set of actors. The rules that link
the actors in regimes do not change ovemight. On the contrary, they are often quite resilient
and averse to change. Still, change is possible. As long as it can be accommodated to fit the
rules that keep the regime together. In an effort to further refine the concept of regimes,
Geels (2002b) rather speaks of sociotechnical regimes to illustrate the richness of actors
that are involved and the different kinds of rules that binds them. Actors within these
different social groups share perceptions, rules and routines within their normal field of
operations. Geels distinguishes many different kinds of regimes: socio-cultural regimes,
technologkal regimes, user and market regimes, policy regimes etc. When these regimes
group around a technological system and align their rules and perceptions, he speaks of a
sociotechnica/ regime. This framework shows us how the rules that glue the ST-regime
together, can change (see picture) (Geels, 2004).
6. ST-systems, artefacts and material condition s
rules, frames, standards etc.'lnterpretati
flexibility' is constrained by
technicai/material
. Rules are not
possibilities.
JUS! embedded in heads
of actors, but also in
artefacts (e.g. Latour's 'script')

Rul es,
institutions

3. Actors
carry and
(re)produc

2. Actors operate in
the context of rules.
Their perceptions,
and (inter)actions
are guided by rules.

the rules.

l. ST-systems do not work
on their own, but tbrough the
involvement of human actor:rs:.!.,----'-~--.
d organisations.
Human actors,
s

4. ST-systcms, artct1
and material conditions form
a context for act ion. They enable and
constrain (actor-network theory).

organisations,
social groups

Figure 1: rules subject to change. From: Geels, 2004.

The rules are in constant interaction with the socio-technical systems that uphold them as
well as the human actors and institutions that make up the ocio-technical system. Thus,
Geels argues, while regimes are stabilized by rules, these rules themselves are subject to
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(gradual) change. Therefore, the regtme can change incrementally, too. Regimes do
accommodate a certain level of change, but are at the same time very robust. Geels calls this
dynamic stability (Geels, 2002a).

2.2.4 Multiple levels
While the regime offers some degrees of flexibility, freedom is still quite limited. Actors in
regimes cannot easily break with the path their regime is on. This is called path
dependency, as I've mentioned before. A weak point in evolutionary theory is that it
overstates gradualism through path dependency and (socio)technical trajectories. This
entails that while gradual change -incremental innovation- can be explained through this
model, novelty -radical innovation- remains outside of the scope of socio-technical regimes.
Still, we all know that large technological changes do happen from time to time. Take the
introduetion of and diffusion of mobile phones, for example. As regimes themselves offer
little ground to base an explanation on, we need to add another level of analysis when we
want to analyse technical change.
Radical innovations: one need only look at their classification to see that they involve
some kind of trouble (from the viewpoint of the established regimes, at least). Economists
Preeman and Perez point to two important traits of radical innovation: "They are
discontinuous events ( ... ) usually the result of deliberate search" (Freeman and Perez, 1988,
p 46) (italies added by me). Discontinuous in this setting means that these innovations do
not follow from the trajeetori es of regimes. And the deliberate search would entail that they
rarely are completely random events. While the outcome of radical innovation cannot be
planned, freeing up resources to undertake this risky process of searching and creating
novelty can. In the same book chapter that stated their definition of technical regime (see
above), Rip and Kemp ( 1998) position the generation of radical novelty at the niche level.
The primary function of niches is to provide a place for experimenting and leaming. Not
just for tweaking the technology, but all the more for finding proper ways to embed this
technology successfully in society.
Niches occur in two different ways. A niche can refer to an incubation chamber where a
technology can be developed, safety protected from the harsh market environment. The
effects caused by radical innovations cannot be accurately foreseen, as they are completely
novel. But as they carry a promise of success, engineers may decide to further develop the
new technology even ifthere is no apparent market value (Van de Beltand Rip, 1987). Van
den Belt and Rip illustrate this by pointing at the developments of a Sterling engine by the
Philips R&D labs. Even when there is no reason to assume that this new technology was
going to be a success, room was created to workon its technology nonetheless. Van den
Belt and Rip place the niche within a firm. Through experimenting with different shapes
and functions, protected from the selection environment, an optimal configuration may be
devised.
Another way of looking at niches sterns from evolutionary biology. The key term here is
speciation. Spedation is the concept that radical change does not hinge on a single
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mutation, but rather on genetic variation in the context of a specific selection environment.
Remember Darwin's finches? Due to the specific circumstances on the different island in
the Galapagos archipelago, the finehes occupying them evolved along ways that best fitted
the environment. Daniel Levinthal introduced speciation to the discipline of studying
teehoical change. In this context, speciation means applying an existing technology to a
new domain. In a new domain, functions that in previous domains were deemed irrelevant
may well prove worthwhile. In time, this may lead to a new branch of technology with its
own particular trajectory. If the niche development proves successful, the new technology
may well "hop over" to other niches and even the mainstream market (Levinthal, 1998). So
Levinthal argues that the function of niches is not to proteet an innovation from the
selection environment, but rather that creating niches is about finding afavourable selection
environment. In his contributions to the Multi Level Perspective, Geels emphasizes this
process of niche accumulation is the general pattem by which radical innovations break
through (Geels, 2002b). In the next section, I will further explore the nature of niches and
what happens within them. I will also offer some criticism from the literature on this
distinction between niches in the variation environment and niches in the selection
environment.
If we consider socio-teehoical regimes to be a meso level, niches are the micro level.
They describe what is going on in very local environments, while the regime level is much
wider in scope. On the other side of the scale, at the macro level, we find the sociotechnica! landscape. Landscape is an aptly chosen name to describe the dynamics that take
place here. It is a level outs ide of the direct influence of regimes, let alone niches. Rip and
Kemp (1998) call the landscape "something around us that we can travel through ... [and]
something that we are part of, that sustains us" A socio-technicallandscape thus consists,
quite literally, of geographical features: infrastructure, natural resources, the lay ofthe land.
It also includes deep structural trends, like religious beliefs, pubtic opinion, political
coalitions, affluence etc. The landscape level does not only consist of these factors that
change only slowly. Landscape level changescan also be very shocking and disruptive, like
wars, economie depressions and earthquakes (Geels, 2005).
These three levels, landscape, regime and niche form a nested hierarchy. That is, niches
are embedded in regimes. Patchworks of regimes, in turn, are part of the socio-teehoical
landscape. As the three levels are nested, they influence each other in a number of ways
(Geels, 2002b). This insight of inter-level influence is what makes the Multi Level
Perspective so interesting.

2.2.5 Levels interading
The goal of any multi-level perspective analysis is to describe technological transitions.
The focus in these studies lies on regime changes. As we've seen, incremental change
happens in regimes. Incremental change, however, is not of interest bere as it does not
involve a transition. Rather, it reinforees the regime by helping it stabilize. Radical
innovation happens in niches, the protected spaces I have described above. Transitions can
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only take place if technical changes in one level can migrate to the other levels. This makes
the timing of an innovation very important.
Change is more likely to happen if it coincides with changes in the regime level and
landscape level that create room for the new technology. Such coinciding changes on the
higher levels then act as windows of opportunity for the developments in the niche (Geels,
2002a). Thesewindows can be created because of changes on the landscape level that put
pressure on the regimes or because of tension within a regime, or perhaps friction between
regimes. Geels, much like Levinthal, argues that innovations on the niche level grow by
accumulating other niches. One of the case studies he has performed that illustrates this
point is a study on the emergence of steam-powered boats to compete with sailing ships. He
shows that first experiments with steamboats were conducted on intand waterways, where
there was little competition from wind-powered ships as they require much room for
manoeuvring and tacking. As the landscape and the regime evolved and changed over the
years, steamships were putto use for mail services on open water. Ironically, their task was
to help better coordinate the freight regime, still dominated by sails. With a secure
application domain (mail services, subsidized by the British Government), specialized
shipbuilders focused their attention on improving steamboats (Geels, 2002a). The story
continues, but the point is clear. Landscape changes gave steam powered ships an initial
foothold. Further developments on both the regime and landscape level provided further
incentives by creating niche markets. This in turn stimulated the further technical
development of steam ships, by which even more niches could be "taken" and finally, the
regime itself leams to either adopt the new technology, or is phased out and replaced by a
newone.
Landacape
developmenta

-------------------------------------+

~

Figure 2: A graphic representation of Technologkal Transitions. From: Geels, 2002a.
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The picture above shows the path of such a successful innovation. It starts its long way as
different experiments in niches, which are directed at different goals. Over time, leaming
and exchange of knowledge causes these developments to align and a dominant design
emerges (signified by the fatter arrow). Then, the technology rises to meet the regimes. lf it
manages to reach regime status, either by adoption or by "conquest" both the technology
and the socio-technica) regimes adjust to a form that best fits. This reconfiguration is the
technica) transition. When the niche-developments have become the focus of a sociotechnica) regime themselves, they may in turn influence the landscape. This, though, is a
process that is neigh impossible to predict and can't be steered by single actors. It does
show, however, that a new technology does not only influence the actors involved, but may
in time stretch its influence even further. As this is way beyond our scope, we will not
elaborate on this further. In the next chapter, we will look at the niche-regime interaction
and transition pathways more closely.

2.2.6 Condusion
Adding insights from evolutionary theory has proven very helpful to understand not only
the development and diffusion of new technology, but also the stabilization of sociotechnica) systems. On the one hand, evolutionary economics shows us the strength of
gradual change of incumbents. On the other hand, Levinthal's niche-accumulation helps
explain how new technica) objects (if they succeed) can find a place amongst the existing
regimes, and how the iocurnbents either embrace the new developments or cede terrain.
The MLP shows the inherently fragile nature of new technologies landing in an uncaring
world which, so far, has been perfectly capable of tuming without this novelty. There may
even be animosity, as the newcomer possibly threatens existing socio-technica) systems.
That some radical innovations do come to mature, MLP shows us, is often given by
windows of opportunities that are created as the macro -landscape- level interacts with the
other levels.
The main focus of analysis in the MLP lies on the sociotechnical regime, the meso level.
The explicit ioclusion of the micro and macro level in the analysis give MLP great
explanatory power. By separating the levels of analysis and descrihing for each level what
is going on, one builds a clear picture ofthe very diverse forces that are shaping technology.
By grace of differentiating between the levels of focus (macro, meso and micro), the nature,
force and direction of the forces can be shown to be very different, but all are important in
socio-technica) transitions. It is where these forces transeend their level to influence the
others that The Multi Level Perspective shows us that technica) transitions are always the
product of many different circumstances and actions and can only in part be steered.
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2.3.llntroduction
Strategie Niche Management (SNM), in its present form, shares a lot of common ground
with the Multi Level Perspective. Rather than descrihing technological transitions from the
perspective of regimes, SNM takes a closer look at what happens within the niches. The
point of departure in SNM is the assumption that new technology is a "hopeful monster", a
term first used by biologist Richard Goldschmidt, adapted to the case of technology by Joel
Mokyr (Goldschmidt, 1940; from: Mokyr, 1990). Hopefut in the sense that possibly,
proponents of this new technological species (this term sterns from evolutionary theory)
will reap great rewards. A monster, because the new species will he ill-fitted to the existing
contexts and prevailing structures.
Strategie Niche Management was originally developed in the 1990s as tool for
Technology Assessment to help devise a way in which to stimulate societally desirabie
technologies, like sustainable technologies (see, for example, Schot et al. 1994 and Kemp et
al. 1998). The main argument for the need for intervention being that these radical
innovations would oot he able to directly compete with iocurnbent systems. This lack of
competitive power in mainstream markets cao he attributed to many factors: mismatches in
infrastructure, in rules, in user practice etc. (Schot and Geels, 2008). Since there are clear
societal benefits to introduce these technologies, it would he a waste to leave them
underdeveloped, as they would remaio if they would have to compete on a mainstream
market straight away. Like the Multi Level Perspective, Strategie Niche Management
assumes that radical innovations occur in niches. These niches aren't "out there", but have to
he actively constructed. Niches serve as testing ground for new technologies. Partially
protected from regimes, the new technology cao he helped through its teething troubles and
cao, through experimentation, he further developed and tested to mature and reduce the
mismatches with existing systems; to "toughen up" so that it cao better face the competition.
Kemp, Schot en Hoogma (1998) define Strategie Niche Management thusly:
"Strategie niche management is the creation, development and controlled phase-out of proteeled spaces
for the development and use of promising technologies by means of experimentation, with the aim of (1)
learning about the desirability of the new technology and (2) enhancing the further development and the
rate ofapplication ofthe new technology. "

Taking a closer look at this definition, it appears to hinge on three concepts: building niches
to facilitate experimentation, which enables learning about the societal dissemination of a
new technology. Creating room for experimenting is the key role of niches: to provide a
safe haven, away from constraints in the regime, to experiment with a new technology and
finding a suitable form or uses for it. In order to understand the niches, SNM scholars look
at what happens in those niches. What experiments are conducted, how and what happens
with the results?

17

2.3.2 Constructive Technology Assessment

The above definition states that Strategie Niche Management aims to leam about the
desirability of the technology. This desirability is not established only from the perspective
of the actors developing it. This is where SNM's roots in Constructive Technology
Assessment (CTA) make themselves feit.
CTA does not so much aim at developing a technology towards a partic u lar outcome as
it tries to assure that societal aspects of a technology are integrated in the development
process (Raven, 2005). To achieve this aim of ioclusion of societal aspects in the
development process, CTA emphasizes the importance of including all stakeholders in
designing the new technology. Not to he consulted as an afterthought, but really integrated
in the design process. Designing needs to he done from the perspective that choosing a
particular technological option creates societal effects. Leaming about these effects and
exploring societal consequences of the technology must occur and he made part of the
design process (Schot and Rip, 1996).

2.3.3 Technologies in the sandbox

The experiments that are of interest to strategie niche management are experiments which
place a new technology in a societal context. The first societal experiments with a newbom
technology often aim at discovering what users wantand what the technology has to offer.
They are aimed at finding out which problems still have to he solved and what further tests
should he conducted. As the technology matures, the goals of the experiments change to
feasibility studies in application domains similar to the first explorative experiments. Pilots
are started to raise awareness and provide publicity. Further experiments may he aimed at
demonstrating the advantages of the new technology to potential users. A last phase in
experimenting is testing possibilities and methods for replicating and disseminating the new
technology, creating supporting networks for production and maintenance (Hoogma, 2000).
Raven shows that these experiments serve to reileet three evolutionary and sociological
aspects of niches. First, they help bridge the gap between variatien and selection
environments. Technology is taken out of the lab and placed in the field for all to see.
Second, the experiments are, to a certain extent, free from the pre ss ure of trajeetori es in a
dominant socio-technica} regime. The last aspect of niches shown in experiments,
especially in the early ones, is to reduce uncertainty. Actors still have to build a set of rules
and routines to efficiently support and rnaintaio the new technology (Raven, 2005).

2.3.4 Refining the concept of niche

Raven has gone to some length to refine the concept of niches, compared to the
evolutionary approaches proposed by Van den Belt and Rip (1987) on the one hand and
Levinthal (1998) on the other hand (see paragraph 2.5.4). One ofthe main functions ofthe
niche level besides offering protection, Raven argues, is structuration. The niche level is
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coordinated by the rules that actors have established, based on the experience gained
through experimenting. In that sense, Raven's concept of niche shows a lot of similarity to
the multi-level perspective concept of regime, only smallerand outfitted to proteet a new
technology instead of an existing one. And proteetion is not just from harsh selection
environment, but also, and perhaps even more so from the rul es of the regime that casts its
shadow over it.
Instead of defining niches by their evolutionary characteristics of variation and selection,
Raven prefers to speak of technological niches and market niches. This gives him leeway to
incorporate sociological insights in the evolutionary concept of niche. Now, technological
niches and market niches are not so much completely different concept as they are different
stages in a diffusion process. Raven (2005, p. 48) offers this definition of technological
niches:
"A /oose/y defined set of forma/ and informal ru/es for new technologica/ practice explored in societal
experiments and proteeled by a re/atively smal/ network of industries, users, researchers, po/icy makers
and other involved actors. "

Note that this definition is quite similar to the one of technological regimes offered by Rip
and Kemp. It places the same emphasis on rules embedded in a network of actors. The main
differences are the novelty ofthe technology, the limited stability and the smaller size ofthe
network that protects it. Especially the limits in stability in the (technological) niche set it
apart from socio-teehoical regimes. As actors in the niche are still actively experimenting
with the technology, defining useful routines and working towards a dominant design,
stability is limited (Geels, 2005). That is where the proteetion comes in. Proteetion in
technological niches is, for example, offered through strategie investment, pubtic subsidies
or favourable rules. These protectionist measures (temporarily) create the space needed for
the niche to stabilize.

2.3.5 How experiments relate to niches

Experiments are the unit of analysis in SNM. Carefut distinction needs to be made not to
think niches and experiments are the same thing. That is by no means the case. Hoogma
(2000) places niches at the "cosmopolitan" level, a sort of coordinating level above (local)
experiments. At the niche level, the results from the experiments are compared and
experiences are shared. These experiences can subsequently he disseminated to other
experiments within the niche. This way, the lessoos leamt can he used in other experiments.
But (and this is a large but) knowledge is not disseminated to other experiences just like
that. Often, actors in different experiences aim to create a competitive advantage and have
no interest in allowing everyone to leam from their experiences. Deuten (2003) further
elaborates on the idea of a cosmopolitan level and calls this gradual process of increasing
dissemination and common understanding of the technology and supporting rules
cosmopolitanisation. When experiments are just starting, and the niche is hardly defined,
the lessoos leamed are still very local: they are valid in the circumstances that the
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experiment took place. Cosmopolitanisation is the process by which the knowledge
generated by local experiments can be moved to other experiments, while remaining valid,
so that actors can learn from each other. This movement of knowledge from one locale to
another, Deuten calls translocality.
While Deuten developed his theory relating to scientific knowledge, Raven argues that it
can be used, too, to understand the relation between experiments and niches. According to
Deuten, cosmopolitanisation is not a linear process, but a phased one. In every phase, the
knowledge becomes more and more disembodied from the local environment. The process
can "hop" from one phase to another through increased interaction between actors. In
interacting, these actors create rules, much like the rules that are the glue in Geels' socioteehoical regimes. Raven (2005) translates this for SNM as follows: the emergence of a
cosmopolitan level provides a measure of structuration to local experiments, providing
stability to the emerging niche.

2.3.6 Global and local level in the niche

Paragraph 2.6.5 hints at two different levels relevant to niches: a level on which the
experiments take place and a level in which the results of experiments are compared and
shared. This coordinating level conceptualised as being the niche. This level, called the
global level, is carried by the local projects and experiments and represents the emerging
field or community surrounding the new technology (Geels and Raven, 2006).
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Figure 4: Niche (global level) carried by local experiments. From: Geels and Raven,

2006.

The local level is home to much variety. Different experiments are carried by their own
local networks with differing or even conflicting visions and goals. The global level shows
more consensus, repcesenting rules and knowledge shared by the emerging community.
Both levels have their own actors with different tasks and roles but are related. Global
actors are, from a distance, involved with local networks through activities like providing
politica! support, finance or teehoical specifications (Geels and Raven, 2006). Furthermore,
global actors may actively combine the knowledge created locally and distribute it.

20

2.3.7 Processes within the niche
SNM scholars have found three key processes at work within niches and societal
experiments: articulating expectations and voicing a vision, forming networks and leaming
(Schot et al. 1996 from: Raven, 2005). In recent literature, a fourth process has been added:
creating proteetion (e.g. Mourik and Raven, 2006). These four processes do not occur
separately. They are closely interwoven and influence each other greatly. Visions are
needed to warrant protection. They can change as one leams about the technology and the
other actors. Networks are shaped as visions align, on the basis of previous experiences.
Leaming depends on what visions are pursued and with whom. Networks imptement
protective measures and uphold them. For our better understanding, we willexamine each
of the processes separately in this paragraph.
Visions and expectations
The first of the processes is building and voicing a vision. This is especially important in
the early stage. Without a vision or an expectation of how a new technology can contribute
to the goals of an actor, there would be no legitimisation to act. No-one would invest time,
effort and money in a new technology if there would be no promise of eventual rewards.
Visions and expectations evolve when actors leam from the results of experiments. They
may become more robust if they are shared by more actors from different backgrounds.
They can rise in quality when the visions are supported by the findings of more
experiments. Third, the visions can become more precise as the experiments yield more and
more specific results (Hoogma, 2000). Visions can also take a new direction, often the
result of extemal effects. Changing expectations can lead to a change in application of the
technology, resulting in niche branching.
Visions are, of course, not the same as expectations. For the sake of SNM, however, it
matters less what sets the two apart than what unites them. Both visions and expectations
are constrocts that express an educated guess about the future. Both are used by actors to
justify taking a particular direction. In this thesis, I will use the two terms to mean the same.
I use both because they feature prominently alongside each other in SNM literature.
Network formation
The second of the intemal niche processes is forming networks. Social networks (including
producers, regulators, users, societal groups etc) sustaio the niche. They carry out the
experiments, create and voice expectations and support development. In the beginning,
these networks may be small and tentative. A clear structure is yet to emerge and thus, the
relation between actors may be unclear. In time, networks may grow and stabilize. The
outcome of niche developments binges largely on the composition of the network. Large,
established firms are often more capable of sustaining a long innovation process. However,
iocurnbent firms may have a defensive goal, aiming at slowing the new technology down or
directing the niche to a more incremental path that better suits the dominant design. Actors
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that operate outside the regime are more likely to engage in radical innovation, unfettered
by regime routines and rules. But being newcomers, they may be especially vulnerable to
the large clout of incumbents.
Van de Poel (2000) corroborates this importance of newcomers, or outsiders, as he calls
them, in the process of radical technical change. He argues that outsiders have little to lose
when pursuing a radical innovation, while regime iocurnbents have invested a lot in the
current technology.
In line with the Constructive Technology Assessment approach, Hoogma argues that all
stakeholders should participate in the networks. He places particular emphasis on non-users.
Non-users are groups that feel the influence of the new technology, even though they don't
make use of it (Hoogma, 2000).
Network composition is a large contributing factor in shaping niche direction. The kind
of networked niche actars and their background help determine how radically different from
the context of the socio-technical regimes, niche developments are.
Besides network composition, the alignment of actar's activities is an important factor
determining the outcome of niche development. If actars share visions, goals, strategies and
beliefs, they are well aligned. Established firms and firms new to the regime (or just new,
period) can have different ideas about a new technology because of their different
backgrounds. Alignment in a network is high when the network is complex, with many
linkages between actors. More contributing factors to high alignment of actor activities are
a substantial history and stability of the network. Alignment is sarnething that does nat just
happen. It requires effort to be created. Alignment can be stimulated by setting up
platforms, for example. If network composition helps determine niche direction, network
alignment helps determine niche scope. If alignment is higher, the scope of niche
development extends. Hoogma (2000) argues that a well aligned niche offers possibilities
for niche branching.
Learning
The third process important to niche development is leaming. In comparison to the other
two processes we mentioned above, leaming holds a special place. Through leaming, actars
over time can align their visions and create camman rules and routines. If you reeall the
definition of a technical niche that was mentioned earlier, you see that these camman rules
are what constitutes and stabilises the niche. Hoogma distinguishes first order leaming and
second order leaming. First order leaming is very concrete. It refers to knowledge of the
effectiveness of a technology. How well it succeeds in achieving pre-defined goals. Second
order leaming is deeper. Where first order leaming refers to the technology itself, second
order leaming means leaming about underlying norms and assumptions (Hoogma, 2000). In
other words: first order leaming is about discovering how technology can best fulfil a
certain need or expectation. Second order leaming is about discovering where these needs
and expectations are based on and leaming how to shape them. Hoogma argues that the
quality of leaming strongly affects the outcome of niche developments. When more second
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order leaming takes place, the niche has better chances to become a market niche or to grow
to a new regime.
Proteetion
Niches, argues SNM, are formed to proteet local experiments. The goal is to proteet a niche
so that experimenting and leaming can take place while limiting interference from harsh
market selection and adversarial incumbents. Protective measures fall into broadly two
categories. On the one hand, the innovation needs to be protected from the selection
environment, so actors can team in the phase that the technology is not yet economically
viable. Th is type of proteetion is mostly implemented on the locallevel. Projects are funded
with strategie investments, enabled with grants or subsidies.
On the other hand, the niche needs to stabilise so that it can better deal with regime
pressure. Stabilising means that there is consensus about what defines the innovation and
how requirements posed by the innovation should be met. Stabilising the niche happens
more on the niche level, or on the global level in the niche than it happens in local projects.
On the niche level, proteetion usually occurs in a more intangible way. The niche level
protects the innovation by speeding up the process of institutionalising niche rules (Mourik
and Raven, 2006).

2.3.8 Niches and the outside world

Successful niche development, states Raven, does not hinge solely on processes internat to
the niche. A very important factor that has long been overlooked is the intluence of
developments outside the niche. Raven argues that these extemal events, over which niche
actors do not have control, often are much more intluential in the shaping the expectations
of actors in the niche than are the effects of leaming about the results of the experiments
(Raven, 2005). For example, the sway of public opinion, a sudden change in oil prices or a
change in legislation can have a cataclysmic effect on the visions of actors. Lessoos from
experiments have a much more subtie effect. Expectations are tweaked as actors leam. But
rarely are they drastically altered as a result of leaming and other niche-internat effects.
Niche-regime interaction
Regimes can at all times take an interest in what happens within relevant niches. As a
strategy to resist change, or at least to change at its own pace, regime actors may start to
involve themselves in niche developments. Regime actors can also participate in niche
developments because they find the technology promising.
Niches also intluence regimes. Regimes are said to be dynamica/ly stabie (see paragraph
2.2.3). They are stabilised by shared rules. But over time, these rules may change. Niche
developments can be cause for changing regime rules, for example through lobbying, or
through translating their results into ways that answer regime needs or solve regime
problems. Mostly, this change will be incremental and slow as organisational models,
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institutional elements and teehoical factors can he sourees of resistance to change (Unruh,
2000). If change co mes too quickly or too radically, regimes may become unstable.
Not only niche developments may cause regime change or instability. Extemal effects at
both the landscape and the regime level can create windows of opportunities that allows a
niche to successfully contest a regime (Geels, 2002a; Raven, 2006). Or, just as likely, an
extemal influence can suddenly make the niche developments redundant. No actor on either
the niche level or the regime level can alter these developments by himself.

2.3.9 Niches and regimes: transition
If a niche forms and stabilizes, it can no longer he ignored by the vested regimes.
Somehow, they will interact In this interaction, or transition, lies much excitement for both
SNM and MLP scholars. Until recently, however, there hadnotbeen all that much attention
for it. The interaction would he somewhat simplified and portrayed as a clash. A niche
would mature and would challenge the regime it would compete with. The ensuing conflict
would lead to the regime being replaced by the niche or the regime rnanaging to survive by
adopting parts of the niche. The relationship between niche and regime would he described
in antagonistic terms.
In the last few years, the topic has received more scholarly attention. With the attention
has come nuance. In both the multi-level perspective and the present form of SNM,
successful transitions depend on coinciding, reinforcing interaction between activities at the
three levels. 1) The niche stahilizes by leaming, creating supporting networks and refining
expectations. 2) Landscape developments put pressure on the regime. 3) Stability in the
regime reduces because of this pressure. This creates windows of opportunity for the niche
(Geels et al., 2007).
When a window of opportunity is created (or, possibly some regime actors would call it
a gateway to heli: all depends on one's perspective), developments in the niche become
relevant at the regime level. This relevanee can manifest itself in many ways. The
interaction between niche and regime equally takes many forms.
A useful model with which to view this niche-regime interaction is provided by Raven,
(2006). As I have shown above, structuration, or stability, is to niches and regimes what
spinach is to Popeye. Without it, they are nothing and stand to he overpowered. Thus, in
order to understand how niches and regimes interact, Raven has expressed the relation
between niches and regimes in terms of their respective stability. Th is yields the following
matrix, which gives four different scenarios in which regime and niche interact
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Figure 4: Relation between niche and regime stability. From: Raven, 2006

Each quadrant provides different growth and breakthrough potential for the niche.
Examining them clockwise, startingat the top right: Promising technology. In this scenario,
we see a stabie niche in an equally stabie regime. The niche performs well, but so does the
regime. As there is no pressure on the regime, it remains in a dominant position. The niche
will either have to bide its time, waiting for a landscape development that favours the niche
over the regime. Or it will have to compete head-on with the regime, which is risky and
resource guzzling.
Taking the matrix clockwise, the next scenario is Problem solver. Pressure, either from
the socio-teehoical landscape or from within the regime, has (temporarily) decreased the
regime's stability. This is the perfect time for a stabie niche to step forward. If, under the
changed circumstances, the niche innovation manages to better fulfil the regime's function
than the regime itself can, the niche is in a good position to grow into a new regime. It will
effectively replace the old one.
One step further still are the Missed opportunities. Regime stability is low, but so is
stability in the niche. As the niche is apparently not mature yet, it will require much effort
to break through. Much work has to be done to improve the quality of the niche processes.
In the upper left corner we find the Dead-end streef. Unstable niches have very little
potential to break through in a context dominated by stabie regimes. If niche actors cannot
muster a sense of common purpose, supported by favourable experiences, they have little
hope of convincing a regime that is perfectly apt to fulfil its function.
Geels and Schot (2007) provide a similar model, but elaborate on the mechanisms at work
and the different kinds of transitions that may occur. Their focus lies on combining the
maturity of the niche with different types of landscape changes. They define five different
types of trans iti ons, which will be briefly described here.
If there is no extemal (landscape) pressure, the regime will not budge. There is simply no
grounds for fundamental change and the regime will remaio dynamically stable.
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The first transition pathway is called transformation path. When the landscape exerts
moderate pressure on the regime but the niche remains premature, the regime may modify
their innovation paths, adopting elements from the niche level. This is done only when
outsiders, like societal pressure groups, translate these landscape developments in a way
that they become relevant to the regime. This perspective is one that has been somewhat
underdeveloped in SNM literature. Niches do not have to he mature alternatives to solutions
offered by the regime for the latter to learn from the former. Smith (2007) has shown this to
he true using the cases of organically grown food and green housing in Britain. Even though
these two niches remaio at the fringes of the established regimes (food production and
housing, respectively), they are in a position to influence the regime. The cases they have
built are successful and visible. When pubtic opinion started favouring more sustainable
behaviour, the regime was put under pressure to adopt eertaio practices that had been
developed in the niches. In short, even fringe niches can provide input for regime
reconfiguration as long as they manage to create visible alternative practices.
The second pathway is de-alignment and re-alignment. A large and sudden landscape
influence puts much pressure on the regime and causes it to come apart at the seams.
However, there is no full-fledged niche that can offer an alternative. So, there is space for
multiple niche-innovations to arise and vie for resources in this new setting. One of these
niches will then become dominant. Multiple new solutions may temporarily coexist in
different application domains within the regime. Eventually though, one of the newly
introduced innovations will become dominant over the others.
The third pathway is called technologica/ substitution. The landscape presses hard on the
regime. A mature niche will break through and replace the existing regime. It usually does
so one step at the time, with the innovation branching of to increasingly bigger markets.
The fourth transition pathway is called the reconfiguration pathway. The innovation has
been developed in a niche close to the regime. At first, it is adopted by the regime to solve
local problems. Over time, the niche appears so successful to the actors in the regime that
they are willing to fundamentally change the regime in order to accommodate the niche.
Thus, the regime will reinvent itself, essentially becoming a new one rising from the ashes
of the old. There seems to he no external pressure necessary to create such a dynamic.
The fifth and last possible pathway is a sequence of transition pathways. Landscape
pressure, in this scenario, comes in the shape of disruptive change: a slowly building kind
of pressure that starts innocently enough but grows in a particular direction. The regime
actors perceive only moderate pressure at first, giving rise to transformation. If pressure
continues to build, the transition can start showing traits of other transition types, such as
reconfiguration or de-alignment/re-alignment.
These processes take time. A lot of time. Socio-teehoical transitions never occur from
one moment to the next. Rather, they happen over a period of time ranging from years to
decades.
The drawback of the two models described above is that they do not explicitly take the
composition of the niche into account. The way that niche and regime interact, I assume,
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depends considerably on the actors present in both. As Hoogma (2000) argued, involvement
of regime actors in the niche has a profound impact on the future development of the niche.
When regime actors play a dominant part in the newly forming niche, the innovation stands
a good chance of either being blocked or being assimilated in the iocurnbent regime.
Assimilation means that the innovation is adapted to fit in the dominant structure. With the
adaptation, the innovation will likely lose much of its potential. On the other hand, regime
actor involvement increases the chances of survival of the innovation. With little regime
actor involvement, developments in the niche tend to differ more radically from the existing
structures. Actors are not bound by regime rules and routines. They can freely develop a
new system with an accompanying structure.

Transition mechanisms
Geels (2005) has identified two mechanisms at work in transition processes: niche
accumulation and hybridisation. Hybridisation is the linking of an innovation to an existing
technology. The novelty does not compete head on with the existing technology, but rather
is added to it. The first cars, for example, were coaches with an engine fitted in. Iron was
first used in shipbuilding as an addition to the wooden hull. Gradually, the novelty then
replaced the old technology until an automobile was a proper automobile and a ship's hull
was completely made of iron. The diffusion process, then, happens through niche
accumulation. To freshen up: an innovation starts in a small niche, where it reptaces the
technology embedded in the regime. The innovation is diffused by hopping over from one
application domaio (market niche) to another, gradually replacing the regime.
In many ways, hybridisation and niche accumulation diametrically oppose each other
(Raven, 2007). Hybridisation entails the niche entertaining symbiotic relationship with the
regime, whereas a niche accumulation means the niche is competing with the regime.
Hybridisation is chosen when iocurnbents are dominant in the niche; niche accumulation
when niche actors have no ties to the regime. Hybridisation offers possibilities of relatively
easy integration in present systems. Niche accumulation provides a great opportunity to
leam about new markets and new possibilities. The pitfalls for hybridisation and niche
accumulation, too, are opposite. Where hybridisation is in danger of getting stuck in the set
ways of the regime, niche accumulation runs the risk of resources getting spread too thin
across different niches and faces difficulties of exchanging experiences from one niche to
the other.
In real life, transition pathways show characteristics of both mechanisms. Combining
these insights with the transition models may help to educated guess of the future of NFC
developments.
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2.4 SNM for Near Field Communication
2.4.llntroduction
In this chapter, I have introduced Strategie Niche Management as the conceptual framework
that I will apply to the development .of Near Field Communication in the Netherlands. The
goal of Strategie Niche Management studies is to optimise learning processes. The cases on
which SNM has been built deal with sustainable technologies. In these cases, the goal was
not necessarily to promote this sustainable technology. Rather, "sustainability" serves as a
key concept to guide the learning processes. Sustainability as a leading concept is as much
subject of the learning processes as is the technology experimented with.
This emphasis on sustainability may have biased SNM as an analytica! tool. Still, I
hypothesize that SNM can be used to describe and analyse an IT technology. In this section,
I aim to identify grounds for biases and hypothesize on possible adjustments. Also, I will
specify my first sub question, How does NFC develop in The Netherlands? with a
number of sub-questions that follow from choosing SNM as an analytica! tool.

2.4.2 Tweaking SNM for NFC
Sustainability out, privacy in
When applying SNM to NFC, using sustainability as a leading concept makes no sense.
NFC is not a technology that is being developed with sustainability in mind. This guiding
concept of sustainability needs to be replaced by a concept more appropriate to an IT
innovation like NFC. In my second research question, I focus on end users, as the biggest
implications of NFC use involve them. When discussing potential user issues, I have
emphasized the growing digital footprint that users leave when opting to use NFC. This is a
privacy issue, as it involves the insights end users offer service providers in their habits and
customs. Therefore, for the purpose of studying NFC using SNM, I propose to replace
sustainability with privacy as the leading concept. This does not mean that I will use SNM
to see how privacy can be promoted using NFC. Rather it means that in studying NFC, I
acknowledge that privacy is an important concept that needs to be part of the learning
processes.
Public sector involvement
The biggest difference between NFC and the sustainable technologies that SNM has been
developed with is the societal promise the technology holds. Sustainability is a concept that
promotes a clean, healthy environment. This is what economists call a public good.
Everyone benefits from it, even people who haven't invested in it. For entrepreneurs,
securing only collective gains are not interesting: a firm will notlive long when society as a
whole benefits from the investment, but the firm does not. Entrepreneurs (in genera!) aim at
securing private gains: profits that befall the firm, not society as a whole. If a new
technology holds a promise for large collective returns to investment, while the promise for
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private returns is much less clear, there is a case for the pubtic sector to intervene. With
subsidies or other stimulating methods, the pubtic sector makes the innovation more
attractive to entrepreneurs. This way, it is hoped, the collective gains materiatise and firms
can team to identify and secure private gains. SNM studies, so far, have assumed, or even
emphasised, an active role for pubtic sector actors.
NFC does not suffer from invisible private gains. On the contrary: the interviewed
experts all have a clear vision on how NFC can benefit their business. This is confirmed by
a Swiss case study, in which private sector actors were asked for their expectations
regarding NFC (Ondrus and Pigneur, 2007). As SNM is often used as a poticy tooi, many of
the protective measures mentioned in SNM studies are pubtic poticy instruments. Examples
are subsidies, the creation of supporting regulations or the exemption from legislation
harmful to the innovation. I hypothesize that private sector actors and networks are very
capable of protecting a niche. Protecting niches is not a domaio in which the pubtic sector
should he assumed to dominate.
Standards-based technologies and SNM
NFC is a standards-based technology. That means that all teehoical knowledge needed to
make products compatible with one another is freely accessible. Setting standards is a task
that requires much effort. A standards-based technology needs a body to promote its
acceptance by the standardisation institutions such as the International Standards
Organisation (ISO) and ECMA International. This body usually takes the form of an
industry forum. In the case ofNFC, the NFC Forum was founded.
In terms of SNM, the process of standardising a technology occurs at the global level of
the niche. Geels and Raven (2006) argue that this global level emerges from the level of
local experiments. I suggest that in the case of NFC, and assumedly with other standardsbased technologies as well, the global level largely precedes the local level. Only after the
standards have been codified, experimenting with the technology in a societal context can
take off.

2.5 Additional research questions
While I propose that SNM needs some minor adjustments in order for it to be usabie for an
IT innovation, I do suggest that it can he used for a technology outside the domaio of
sustainable technologies. Using SNM as an analytica} tooi provides a lot of structure for
presenting the findingsof a research project. Using the conceptsof SNM, my first research
question, How does NFC develop in The Netherlands?, contains the following subquestions.
1. Which socio-technica} regimes are relevant to NFC?
2. What activities are carried out on the globallevel ofthe NFC niche?
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3. From which visions and by which networks have activities at the global level
taken place; how is it protected and what has been leamed?
4. What experiments with NFC have been carried out in the two cases?
5. From which visions and by which networks have experiments been carried out,
how are they protected and what has been leamed?
6. How does the niche interact with the regime?
7. Which transition paths are likely for the NFC niche?
These questions will he answered in the following chapters. Chapter three provides an
overview ofNFC technology, technological issues and implications for users.
Chapter four deals with answering the first of the questions in the list above. The second
and third questions will he answered in chapter five. Chapter six gives an answer to
questions five and six. Question seven, finally, will he answered in the concluding chapter,
insection 7.2.7.
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3 Near Field Communication: technology, issues and
user perspective
3.1 Introduetion
This chapter deals with Near Field Communication more in detail, elaborating on the very
brief introduetion in chapter one. I will provide more information about NFC technology in
order to identify which societal interests are served with NFC and which could potentially
he infringed upon. Section 3.2 deals with the NFC chip itself. Section 3.3 gives an overview
of the other components that are needed to make an NFC system. Section 3.4 deals with
unresolved issues and section 3.5 elaborates on the user perspective on NFC.

3.2 Near Field Communication technology
As a technology, NFC finds its oeigins in a combination of wireless interconnection
technology and Radio Frequency ldentification (RFID). It can best he described as a
technology for rapidly setting up a communication channel and exchange data over very
short distauces (ten to twenty centimetres) (Haselsteiner and BreitfuB, undated).

3.2.1 NFC's antenna is a coil
Near Field Communication devices create a radio field to transmit data. Another NFC tag
(an NFC chip with an antenna is called a tag) receives the broadcasted data on its antenna,
which is shaped like a coil. This shape allows the tag to respond using the energy that is
generated through the inductive coupling of the two devices. Using this energy, the tag
responds to the original signa( with a signa( of its own, called passive communication.
Passivity is an important feature in the NFC communication protocol, as it allows one of
the devices to work without the use of potentially scarce power. This particularly holds true
for mobile handsets and tags that do not contain a battery at all (ECMA, 2008).
Compared to other technologies for wireless communication, this is not a very fast one.
Bluetooth, for example, attains a speed of around 720 kbps, WiFi around 50 Mbps and
Wireless USB can attain a transfer speed of several hundreds Mbps (www.bluetooth.com)
Setting up a conneetion using NFC, however, can he done much faster than with most other
wireless communication techno logies, in 0,1 second (versus around 6 seconds for
Bluetooth). This makes NFC very suitable for very quickly exchanging small packages of
data.
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NFC payment: how does it work?

Using NFC for payment in a shop starts with having an NFC phone. Also, the shop should have NFC
points of sale (much like the devices for bank card transactions) in place at the checkout. On your phone,
you should have an application installed by a payment service provider, such as a bank. With this service
provider, you open a (prepaid) account.
Now, the transaction can start. You start the application and touch the little box on the counter with your
phone. This sets off a communication between the NFC chip on your phone and the NFC chip in the
box. The box sends the price to pay to your phone, which emerges on your screen. You confirm the
transaction with the click of a button. The box then requests your phone to identify himself. The phone
replies with a code that is unique to your phone. With this code, the box connects to the database of the
service provider to transfer money from your account to that of the shop. Your phone will store a record
of your transactions for later referral.
Please note that value from your account is not stored on your phone. Much like a bank card, The
NFC chip is used to initiate and confirm a transaction in a database that is maintained by the service
provider. And, again like a bank card, the transaction can be secured with a pass code.

Box 1: NFC payment

3.2.2 The NFC tag's coiled antenna leads to three kinds of NFC communication

In NFC communication, there are always two parties involved. One device communicates
directly with one other device or with a tag. NFC tags that have a power source at their
disposal, can use their coiled antenna both to actively broadcast a signal and to wait for a
signal to respond to using inductive coupling. Tags that do not have a power source at their
disposal can only wait for a broadcasted signal to respond to.
Using this powered-unpowered distinction, three modes of NFC communication can be
identified, each of them useful for offering different kinds of services.
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1. In peer-to-peer mode, two powered devices, two NFC equipped mobile phones
for example, are coupled. One device initiates and the other replies and a
conneetion is set up. This mode can be used to transfer data from one device to
another, like agenda items, contact details, holiday pictures.
2. In reader/writer mode, a powered NFC device (e.g. a phone) queries a nonpowered tag that replies via induction. This answer can be a small package of
data such as an URL, a phone number or a short message. This mode is mostly
called smart postering, referring to placing an NFC tag on a poster, holding
additional information about the topic advertised on the poster.
3. In card emulation mode, a powered device queries another powered device.
Rather than setting up a link for further transaction, the queried device just
answers as if it were a non powered tag. Card emulation is the mode that most
services will be using. The phone acts as a passive proximity card, much like
RFID cards for payment, ticketing or pubtic transport. The phone's NFC does not
braadcast itself, but can answer a query signal sent by another device.

3.3 Componentsof an NFC system
An NFC system is based on two tags communicating. In most of the applications now
advocated, one of these tags is embedded in a mobile device (phone or PDA) carried by an
end-user. Many applications require this mobile device to have a conneetion to the internet.
Most often, the conneetion to internet is made through a Java application installed on the
mobile phone. This application retrieves and presents the information. The other tag,
depending on the kind of use, is embedded in 1) another electrooie device carried by a user;
2) a passive, non-powered item or 3) an active terminal. These terminals (point of sale
terminals, for example) are then linked to a local network that is connected to the database
of the service provider. Thus, typical components in an NFC system are
1. A mobile device with NFC capabilities
2. Internet via a mobile conneetion
3. A tag embedded in an item
4. or in a powered, connected terminal
5. Alocalnetwork
6. A service provider database
Please note that not all NFC-enabled services require all elements. Some NFC services
might require only eertaio elements. The user applications I have described in the boxes in
chapter one give an indication of the elements needed to offer different services.

33

?

~

..

o(ll

~--....):>

1111
1111
1111
1111
1111
1111
1111

---

m!!!!!!!lm

©---·)<-·--:~)

user

I

I

database

NFC ticketing and access: how does it work?

NFC access works very similarly to the RFID key fobs that are so widely used. Rather that touching an access
point with this fob or card, you use your NFC phone. Again, we need an NFC phone. The place you're seeking
access to, needs an NFC reader integrated in the lock. And the building maintainer needs to have a database that
contains the unique identifier of your NFC phone.
When seeking entrance, you use your phone to tap the access point. The access point's NFC reader broadcasts
a signal, asking the chip in your phone to identify itself. The phone replies with its unique code. The box
connects to the database to check your clearance. You're in!
Under certain circumstances, like public transport, not only access is important, but also exit. In such cases,
the point of access is stored. When leaving, you make another tap to signify getting off. This sets of a financial
transaction as described in box 1.
Ticketing works much the same as access, only in a tempor.ary setting. You order tickets, for example on a
website, or as a result of tapping a smart poster (more on smart postering in box 3). The service provider stores
this information. A copy and a receipt are sent to your phone. When arriving at the venue, you tap the access
point. Again, your phone is asked to identify itself. Using your NFC code, the access point verifies your tickets in
the service provider's database and subsequently grants you access.

Box 2: NFC payment and access

3.3.1 Mobile device
The mobile handset is the artefact that NFC will be associated with by most users.
Interaction with an NFC environment, from a user perspective, is done using their handset
to tap an NFC spot, either a terminal or a tagged item. Indeed, it is likely that users will not
perceive NFC technology at all. Rather, users appear to think of NFC enabled services as a
new function on their mobile phone (Bayings, 2008).
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The mobile phone enjoys a very high peneteation rate in the Netherlands. From 2005, the
number of mobile internet subscriptions in the Netherlands is higher than the number of
inhabitants (CBS, 2008a). When all organisatienat and teehoical issues have been resolved
(more about this later), NFC technology will rapidly diffuse, as the tag is integrated in the
handset While not many users are likely to ask for an NFC phone specifically, at least not
until there are some more services available, diffusion of NFC handsets will happen
because adding and integrating the chip in handsets is inexpensive. Equipping a line of
handsets with NFC costs somewhere between 2 and 5 Euros per handset That is only a
small percentage of total handset costs (Desertine, 2008). However, mobile phone
manufacturers consider these costs too high to bear if they do not lead to increased sales.
This leads to very limited availability ofNFC handsets.
On the mobile phone, users operate their NFC functions through small software
applications that need to be installed. This software provides users with an interface with
which they can interact with their NFC functions.

3.3.2 (Mobile) Internet
Most handsets are equipped with the technology and application to access the internet.
While mobile internet use in The Netherlands is not so common, compared to East Asia for
example, it is steadily increasing (CBS, 2008b). Smartpbones brandishing the possibility to
check one's mail are gaining popularity and the number of websites adapted for viewing on
the mobile's tiny screen is increasing. The conneetion speed has been steadily increasing
with increased availability of technologies like UMTS, HSDP A and WiFi, allowing fast
mobile internet.
Many NFC services require a mobile conneetion to the internet to function. As stated
before, this conneetion is mostly made through an application on the handset, but a link to a
web page is also possible. Data packages, in general, are not too big and relatively slow
GPRS connections are not perceived as an obstacle in NFC use, says Logica's Michel
Bayings (2008).

3.3.3 Embedded tags
Embedded tags do not require much physical infrastructure. As the tags measure only a few
centimetres each side and are almost as thin as paper, they can be placed on nearly
everything without being an obstacle. Simpte tags are quite cheap, in the order of a Euro a
piece, when ordered in small quantities. A large order would lower these prices
significantly. Tags are easy to come by and have been commercially available for some
time. As NFC penetratien is still prohibitively low, smart postering is so far only used in a
handfut of instances. When NFC breaks through, smart postering will likely become a
popular way of providing an NFC service, as it is quite cheap to imptement
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3.3.4 NFC terminals
NFC terminals are a different story. They require power an access to a (local) network to
function. NFC systems are interoperabie with infrastructure for contactless payment and
ticketing. This is a feature enabled by the backward compatibility of NFC with Mifare and
FeliCam the two de facto standards for RFID smart cards owned by NXP and Sony,
respectively. In settings where a contactless reader is already in place, this will facilitate
diffusion ofNFC as the costs for offering an NFC service are considerably lower.

3.3.5 Network
When consirlering NFC as an alternative for payment, one finds network access at many
points of sale in The Netherlands. The PIN infrastructure is nearly ubiquitously present. The
network conneetion used by the PIN system can also he used for NFC terminals. For access
and ticketing, if no network conneetion is yet present, installing such a conneetion can he
quite costly. It should he noted that no new networks have to he developed and installed.
NFC can very well he integrated with existing networks, but will still need its own terminal.
Network access, however, may need to he provided for.

3.3.6 Database
Service provider databases come in two markedly different flavours, depending on the type
of service rendered. First, there are databases that hold information that is accessed by
users. This is the case with smart posters or other tagged items. Secondly there are
databases that store information about the user. These databases are found in services where
NFC is used as a card emulator, for payment, ticketing and access mostly. This database
will store time, place and nature of the transaction. Mostly, users have access to at least a
part of their own file, enabling them to check their transaction history, for example.

3.4 Unresolved technological issues
Currently, there is only one NFC-equipped phone on the market, the Nokia 6131. Besides a
chicken-and-egg problem where phone manufacturers do not integrate NFC in their phones
because demand has not materialised and potential NFC service providers feel hampered by
a lack of available NFC phones, some technological issues stand in the way of NFC
diffusion.
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3.4.1 Standards are not fully matured

Integrating yet another wireless communication technology in so small a device creates
some electromagnetic problems that are largely solved, but might need some tweaking.
Furthermore, says Rabo Mobiel's Armstrong (2008a), the standards and specifications are
not fully matured yet. Or rather, compliance with standards doesn't yet guarantee smooth
operations. Payter, for example, works fine on the Nokia 6131, but did not function on
Samsung's pilot NFC model x700. Handset manufacturers thus integrate the chips in
different ways. Expected additions to the standards make the handset makers somewhat
reluctant to invest greatly in integrating NFC.
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NFC content retrieval: how does it work?

Movie posters make for good examples. You walk past a bus stop and see a poster of a movie. It has a little
NFC logo. You take out your phone and tap the logo on the poster. Your phone sends a probing signal to see if
there are any tags around. The tag in the poster uses the energy in this signal to send a reply, containing the
information it stores. In this case, that could be a trigger for your phone to open a website informing you of the
nearby cinemas and the time they show this movie.
Box 3: NFC content retrieval

3.4.2 Location of secure element

The major unresolved technological issue standing in the way of handset dissemination is a
controversy about the location where the secure element (SE) for the NFC chip should be
placed. When NFC is embedded in mobile phones, one needs two separate chips. One, the
actual NFC chip, is used for the communication. The other is called the secure element. The
secure element is the place where sensitive data, like encryption keys for secure
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applications, are located. Proposals for SE chip placement focus on three places. Embedded
in the phone, on the SIM or on an extemal memory card like a micro-SD card. All
proposals serve the interest of different stakeholders and have their upside and their
downside. In chapter five, I will further elaborate on the conflicts that arise from this
standoff.

3.5 A user perspective on NFC
As stated in chapter one, considering the user perspective in the development of NFC
warrants extra attention astheuse ofNFC bring potentially large implications for end users.
Benefits are convenience, choice and user empowerment through enhanced services and
easy access to information. However, these benefits come at a cost.

3.5.1 Digital tootprints
From a user perspective, the aforementioned reliance on databases is a significant feature of
NFC and warrants more attention. Every act you perfarm with your NFC phone, every can
of soda you buy, every time you access your gym, every transaction is logged. Granted, on
a service to service comparison, there is not much difference to previous automated systems
like bank cards or access tokens. These systems, also, generate automatic logfiles
containing data on time, nature and whereabouts of the transaction. However, NFC is
different for two reasons.
Firstly, NFC offers all kinds of possibilities for integration. Integration of different
services, using the same application for payment, access and a loyalty scheme, for example,
can he beneficial to users. Instead of using three different cards, a single action with a single
device suffices. For users, integration will he more convenient. Also, it enables situations
for best pricing systems: automatic price reductions for frequent users. But, users will also
leave a potentially large digital footprint. Data on almast every transaction will he logged.
As services become integrated, and are affered through a single service provider, users
leave an increasingly large digital footprint. Databases that used to he fragmented, in the
hands of many different parties, grow in the amount of data gathered and in the domains
they cover.
Another significant feature of NFC, from a user perspective, is the development towards
personalisation of services. With NFC, services become personalised by default. Alternative
systems, like RFID smartcards or cash, often provided an anonymous solution. NFC
services generally need to he subscribed to, offering service providers the chance to build
detailed user profiles on a personal basis.
These two developments work tagether to dramatically change the relationship that
service providers have with users. With NFC, users enter into a very intimate relationship
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with the people, businesses and institutions that provide us with services. Personalised
services, in which users leave sizeable traces, lead to situations in which we allow service
providers a detailed look into our lives. We show them our patterns of movement, likes and
dislikes, our spending behaviour and our susceptibility to advertisement. This leads to a
potential privacy breach, as it gives service providers a means of control, by providing them
with detailed input about their clients. Potentially, the benefits of NFC services based on
card emulation become unevenly divided between users and service providers because of
this digital footprint so filled with information. Users will have to decide where to strike the
balance between convenience and control.

NFC peer-to-peer sharing: how does it work?

Two people with an NFC phone can use them to
exchange data by holding their phones together. On
your phone, you first select the items you wish to share.
This can be anything from address book items and
pictures to documents, movies and games. When you
have selected the items you wish to share, you touch
another NFC phone with yours. The NFC chips will
recognize each other, set up a connection and share the
data.
UM r

Box 4: NFC peer-to-peer sharing

3.5.2 Users at the helm

There is a brighter side to NFC, however. Card emulation services mcrease user
convenience and enable best pricing. Another NFC function enables scenarios that truly
empower users: content retrieval. Content retrieval puts your NFC device in active mode.
You use it to read information stored on tags in the environment. Remember that the read
range of NFC devices is about the size of a balled fist. So you can't just open up a screen on
your mobile showing you the tags in the vicinity. You need to physically approach the tag
and tap it.
Content retrieval, often called smart postering, enables many scenarios empowering
users. For example, supermarkets can tag shelves with information about allergens. In
Tokyo, RFID is used to provide people with information about artworks in public space.
NFC allows similar scenarios. The low cost of simple NFC tags, in the order of 1 Euro a
piece for adhesive tags, also enables scenarios where users themselves create an NFC
environment, tagging objects for their own use or to share information with others.
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Then there is NFC-enabled data sharing. Of course, most mobile devices already have
systems on board for data sharing (infrared and Bluetooth, for example ). The big advantage
of NFC is the speed with which a conneetion can be set up. With Bluetooth and infrared
alike, device pairing takes time. NFC is nearly instantaneous. While this is certainly handy
and convenient, it offers no new functionality. Rather, it is an improvement on a function
already in place on most mobile devices. With data sharing, there may not be scenarios for
user empowerment as they exist in the case of content retrieval. At least there is no potential
for an asynchronous division of benefits between user and service provider as there is with
card emulation.
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4 Regime analysis
4.1 Introduetion
This chapter is where the actual Strategie Niche Management analysis starts. Before
looking at activities and processes on the niche level, however, I first sketch the context.
Niche development occurs in the context of socio-technical regimes and the socio-technical
landscape. Regimes and landscape factors influence dynamics in the niche. Therefore, in
answering my research questions of NFC development and the role of societal interests in
this process, a brief analysis of the relevant regimes and a sketch of landscape factors is in
order.
In this chapter, I will describe the landscape dynamics and the regimes that are most
involved in NFC.

4.1.lldentifying relevant regimes and landscape features
Landscape dynamics
Descrihing the entire socio-technical landscape would be a herculean task. Also, selecting
relevant dynamics is not easy. Neither SNM theory nor the body of literature on the
multilevel perspective gives a method for selecting relevant landscape features. My research
questions do not indicate a particular direction for identifying landscape dynamics too.
Therefore, I have used a commonsensical approach, stating two landscape factors that exert
influence on the dynamics in niche and regime alike.
Regimes
Two traits of NFC are important in finding the socio-technical regimes that are in
interaction with the niche. First, NFC is heavily aimed at inlegration with mobile phones.
NFC promises to make the mobile phone more prevalent in our eyes, as we can use our
phone for more and more services. Also, NFC might present the mobile telephony regime
with new business opportunities, as it involves the integration of new technology in "their"
device. In this regime, two industries are dominant. The phone manufacturers and the
mobile network operators. Both have a slightly different attitude towards NFC, as I shall
explain insection 4.3.
The other trait of NFC is the emphasis on payment services. As stated in the
introduction, payment services are expected to be a key driver in the adoption of NFC. Th is
brings NFC into the domain of banks and payment processors, which provide us with most,
if not all of our payment methods. Banks have declared their interest in developing NFC
enabled mobile payment systems. Payment processors such as Equens and Currence,
owners and maintainers of most automated payment systems in The Netherlands and
Europe, have less to gain with NFC and show less enthusiasm towards it (Bayings, 2008).
Banks being their largest clients, however, ensures their cooperation. The attitude towards
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NFC that the European monetary regime will portray, will have significant impact on NFC
development.
In the following sections, I will characterize these regimes focusing on traits that
determine their attitude towards NFC and the way that the societal interest of privacy is
embedded in the regimes. These traits are: business culture, innovation culture, relations
with end users and privacy regulations. Subsequently, I will describe their attitude to NFC.

4.2 Landscape dynamics
The regimes identified above operate within a context. This contextual level is called the
Landscape level in strategie niche management. Regimes are embedded in the sociotechnical landscape. When changes in the landscape occur, either slowly or rapidly, this
may put pressure on the regime. A change in context could undermine the legitimacy of a
regime or indeed disrupt it from functioning.

4.2.1 Network convergence and the age of access

Near Field Communication enters the stage in a time of converging communication
networks. Embedded in visions with narnes as the internet of things, the Ubiquitous
Network Society and the internet of people, this convergence denotes the
interconnectedness of items in our daily life. More and more, people surround themselves
with information and communication technologies that are used for access, shopping,
navigation and communication. Digital networks become increasingly pervasive and
intertwined (Srivasatava et al, 2005).
The convergence of networks goes hand in hand with convergence of applications.
Network based services are offered in a bundle. A mobile phone is no longer for voice
communication and short messages only. It has developing into a platform for internet
access and GPS localization. Internet on PCs allows voice communication and watching
television.
As a result of modem day's emphasis on networks, the relationships in the marketplace
change. In his hook of the same title, Jeremy Rifkin (2000) identifies this trend and narnes it
the age of access. The emphasis in markets used to lie on instantaneous, on-off transactions
between sellers and buyers. Slowly, this changes. Sellers become suppliers and buyers
become users, where both enter into a long term relationship with each other. NFC
embodies this trend to an extent previously unseen as users and suppliers enter into an
intimate relationship where service providers can build detailed profiles on users through
automated data collection on the use of NFC. As this trend has been slowly building, users
are not likely to resist such services where service providers gain so much knowledge about
users.
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4.2.2 Single Euro Payments Area (SEPA)

From 2010 onwards, electrooie payment infrastructures in the European Economie Area
(the 27 EU memher statesplus Switzerland, Norway, leeland and Liechtenstein) need to be
compatible. That means that if I want to buy a hamburger in a Swedish McDonalds, I have
to be able to do so with my Dutch bank card. Or, if I buy a game from a German, using Ebay, I need to be able to transfer the money to hislher account as easily as transferring
money domestically. SEPA has released a set of standards that a payment system should
meet.
Banks are free to propose a payment system for adoption by SEPA. Together with the
European Payments Council, the banking industry will choose a system. At the moment, the
only two payment systems that comply with SEPA are American systems, one developed
by Visa, the other by Mastercard (Armstrong, 2008c).
In general, SEPA is seen to delay NFC payment schemes, as the payment system is not
yet chosen. Institutions that want to launeb an NFC payment scheme on a large scale risk
investing heavily in a back end system that tums out not to meet the SEPA specifications.
As I will describe in detail in chapter six, Rabo Mobiel views SEPA as a reason for stepping
up NFC activities as they aim to develop a SEPA compliant payment system and view
experiments with NFC as a means for testing their proposed system

4.3 Mobile telephony regime
4.3.1 Regime charaderistics

Business culture
The industries in the mobile telephony regime share a business culturebasedon cash flow.
Mobile network operators enter into one-two year contracts with clients, charging a fixed
fee in advance: services are paid for before consumption (Smits, 2008).
Manufacturers aim at a high throughput of new phones, relying on launching many models
each year. New technologies are integrated into the mobile phone on a continuous basis. A
camera is added, bluetooth connectivity, an mp3 player. The mobile phone market is an
oligopoly, with only a handfut of manufacturers dominating the world market (Gartner,
2008). These few firms are powerfut entities on their own. Rather than the industry being
represented by a lobby group, each of them bas enough bargaining power in dealing with
the outside world.

Innovation culture
In innovating, mobile network operators (MNOs) have shown the tendency to try and gain a
proprietary role in the use of the new function on the phone. A good example is the early
days of high speed mobile internet, I-mode. In marketing this innovation, MNOs
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collectively chose a "walled garden portal" approach. I-mode was used through an
application provided by the MNO's. This application (the portal in the wall) listed a
selective number of mobile websites and services (the garden), available at premium prices.
Service providers could only offertheir websites in cooperation with the MNO. This way,
they would not only reap potentially great rewards, they also functioned as a gatekeeper for
the content, as content had to be approved before being admitted. I-mode failed to become a
commercial success.
Relations with end users
The usual way to obtain a phone is not to buy one off the shelf, but rather to enter into a
relationship with a mobile network operator (MNO). Clients start a re lation on the basis of a
contract, a fixed fee per month complemented by variabie costs depending on use, or the
basis of a pre-paid arrangement where users only pay variabie costs for network use.
Contracts usually are fixed for one year or two. The business model for MNOs is not based
on selling phones, but on billing the use of networks. MNO's offer subsidised phones to
attract customers. Both contracts and pre-paid arrangements are rendered on a personalised
basis.
The role of privacy
In the mobile telephony regime, services are provided on a personalised basis. This makes
the regime subject to regulations on storing and treating personal data of consumers.
Regulation on storage and use of personal data is handled in the Wet Bescherming
Persoonsgegevens, the Dutch Data Proteetion Directive. Enforcing these regulations is the
taskof the College Bescherming Persoonsgegevens, the Dutch Data Proteetion Authority.
Thus, the societal interest of privacy is strongly embedded in the mobile telephony regime
through legislation and dedicated enforcement authority.

4.3.2 Regime attitude to NFC

The mobile telephony regime wekomes innovations that increase the prevalenee of mobile
phones in the eyes of end users (Steegstra, 2008). NFC, with all its promises, is a
technology that the regime is very interested in. This interest manifests itself in two ways.
Mobile phone manufacturers are interested as they see in NFC a new technology that can be
integrated in phones, aiming for increased sales.
MNOs, represented by the GSMA, have another agenda. In chapter three, I briefly
mentioned the issue of finding a location for the Secure Element. The main interest for the
GSMA, is securing ownership over the secure element by placing it on the SIM card. That
way, MNOs can charge a fee letting space on the SE to service providers, much like a real
estate owner Iets his apartments. In chapter five and six, I describe how the mobile
telephony regime works to try and realise their goals.
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The mobile telephony regime has indicated not to plan building NFC systems for
offering services (Steegstra, 2008).

4.4 European monetary regime
4.4.1 Regime charaderistics
Business culture
The European monetary regime is very different from the mobile telephony regime. Where
the latter works with a cash flow based philosophy, banks base their actions on the idea that
their only real asset is trust (Armstrong, 2008c ). Maintaining trust is vital in keeping
costomers (knowing that one's money is safe in the hands of a bank is paramount), but also
a necessity in the monetary world.Most ofthe banks' capitalis virtual money. When clients
lose trust and reclaim the contents of their accounts on a massive scale, banks can only pay
out a percentage of their clients.
Innovation culture
With regard to innovation, this reliance on trust from their clients means that the banking
regime is cautious. Innovating is, by nature, a risky business. An innovation backfiring can
be detrimental to customer trust.
That is not to say that banks do not innovate. Quite the contrary. The monetary regime is
highly motivated to innovate, as cash comes with a heavy price tag. In the European Union
alone, the costs for production, handling and logistics of cash approach 50 hiliion Euros
each year (Hensen, 2007).
Reducing the cash burden got a strong impulse with the arrival of magnetic bank cards
and their infrastructure. Obtaining money became increasingly automated through ATMs.
Payment terminals in shops made the need for cash redundant. Called PIN in The
Netherlands, bank card payment is deeply embedded and very successful. However, banks
have not been able to find a suitable way to automate small payments. Only 4 percent of the
total transaction value in the EU is settled in cash. Even if the value of cash transactions is
low, it represents 80 percent of the number of transactions (Belens, 2007). Two initiatives
for card-based micro payments, called Chipper and Chipknip got off to a poor start in The
Netherlands in 1998. The two prepaid systems meant for rapidly handling small transaction
were basedon different standards, the one being incompatible with the other. Interestingly,
Chipper was backed mostly by MNOs, while Chipknip was developed by a consortium of
banks (Birch, 1998). Incompatibility caused user confusion and led to a slow uptake of
either card. Eventually, agreement was reached to use chipknip, but use has remained low
with 164 million transactions in 2006, versus 1,45 hiliion PIN transactions (Reijerman,
2007).
Besides innovating in the area of cash replacements, the monetary regime has proved
successful in handling new domains of banking and payment. Dutch banks have
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successfully developed and implemented internet banking options as well as a payment tooi
for the online environment, called iDeal.
Relations with end users
Banks enjoy very long term relations with users. Bank accounts are usually opened for life.
Additional services provided by the monetary regime, also rendered on a long term basis,
are mortgages and insurances. Like the mobile telephone regime, banks provide their
services on a personalised basis.
The old institution that is the monetary regime has a reputation of safety and
confidentiality. Clients trust banks not only with their money, but also trust them to treat
their personal details confidentially.
The role of privacy
Like the mobile telephony regime, services are provided on a personalised basis in the
monetary regime. Therefore, the same personal data proteetion regulations apply in this
regime as they do in the mobile telephony regime. The societal interest of privacy is
strongly embedded in the monetary regime through this legislation and the dedicated actor
established to enforce it.

4.4.2 Regime attitude to NFC
As a technology that enables mobile financial services, the monetary regime represented by
Mobey Forum, is very interested in NFC. The banking regime sees two advantages in using
the mobile phone as a platform for payment and banking. The first reason is mobile phone
prevalence. In the words of Rabo Mobiel's Bruinsma (2008) "When people go out and
forget their wallet, they borrow some money from friends. When they go out and forget
their phone, they go home to get it." Offering their services over the mobile phone allows
banks to get a closer relationship with their customers. The second reason is, as stated
before, reducing the costs of cash by using NFC to offer an alternative to settie micro
payments.
As trust and reliability are at the core of the banking regime, the banking regime aims at
thoroughly testing NFC before imptementing this new technology. This sometimes causes
the regime to be perceived as slow in the adeption ofnew technology.
The banking regime, in contrast to the mobile telephony regime, does emphasize its
intention to use NFC for offering services. Therefore, the banking regime supports a
scenario where the threshold of offering NFC services is as low as possible. That means that
they prefer no-one to have ownership over the NFC chip's secure element.
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4.5 Conclusions
In this chapter, I have identified two landscape factors regimes whose attitude and response
to niche activities will be influential in niche development.
The first landscape dynamic, network convergence and the age of access, has two
implications to the way actors in niche and regimes will behave. First of all, network
convergence goes hand in hand with a widespread believe in standardisation of
technologies, as that is perceived to be the best way to introduce technologies in a global
setting where many different actors are involved.
The resulting "age of access" denotes a change in attitude towards users, a shift from
buyers purchasing goods from sellers to a state that is characterised by long term
relationships between users and suppliers. NFC embodies this trend to an extent previously
unseen as users and suppliers enter into an intimate relationship. As this trend has been
slowly building, users are not likely to resist such services.
The second landscape dynamic, the arrival of the Single Euro Payment Area, is generally
seen as a hampering factor to the development of NFC payment systems. In general, SEPA
is seen to delay NFC payment schemes, as the payment system is not chosen. Institutions
that want to launch an NFC payment scheme on a large scale risk investing heavily in a
back end system that tums out not to meet the SEPA specifications. As I will describe in
detail in chapter six, Rabo Mobiel views SEPA as a reason for stepping up NFC activities
as they aim to develop a SEPA compliant payment system in which NFC is included.
Developments in NFC cause the previously separated regimes of mobile telephony and
payment and telephony to show a degree of overlap. Issues in which both have a stake need
to be resolved. This causes these regimes not only having to react to niche developments,
but also forces them to interact with one another. As the telephony regime and the monetary
regime have different interests in NFC development, their interaction can be expected to
show signs of conflict. Temporarily in conflict because both regimes need to cooperate to
resolve outstanding issues created by their different attitudes towards the development of
NFC. Actors assume, however, that once these issues are solved, both regimes will again
stick to their own business with banks tending to payment and the mobile telephony regime
to providing telephony services (Bruinsma, 2008; Steegstra, 2008).
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5 The NFC niche: globallevel
5.1 Introduetion
The present chapter and the next focus on the NFC niche. This one will focus on the global
level of the niche. The global level is the emerging field or community surrounding the new
technology. I will describe activities at the global level of the niche using the concepts of
vision development, networking, leaming processes, proteetion and niche-regime
interaction. Furthermore, I will pay explicit attention to the role of societal interests in the
dynamics at the globallevel.

5.2 Activities at the globallevel
Activities at the global level of the NFC niche centre around three networks. The NFC
Forum, the organisation that promotes NFC standardisation and use worldwide is the first
and most influential of these three. The second is the RFID Platform Netherlands. This
organisation aims to promote the use of RFID in The Netherlands through sharing
knowledge about RFID technologies. NFC is also categorized as an RFID technology. The
third network active on the global level is an impromptu network of firms that negotiates
the establishment of a Trusted Service Manager (TSM). This section will describe these
networks and their activities.

5.2.1 NFC Forum

The NFC Forum was established with the express purpose of standardising NFC technology
and promoting its use. This forum was established in March 2004 by Philips and Sony, in
conjunction with Nokia (NXP, 2004). The number of memhers has steadily risen to over
150 in June 2008.
The NFC Forum works toward its goal of standardising and promoting NFC using three
committees: technical, marketing and compliance. These committees delegate specific
problems to their working groups. The working groups subsequently tackle specific
problems in task forces. The NFC Forum offers different kinds of membership. With
different types of memhership come different kinds of power. The premium members,
called Sponsor Members, send a representative to join the forum's board of directors. The
Principal Memhers do not hold executive positions, but do have voting power in
committees and working groups. Associate Memhers and Non-profit Memhers do nothave
voting power. Of the 150+ members, 30 hold voting power. Most, if not all, decisions are
made by vote. The installation of new working group or committee memhers needs a
majority approval, as do submissions for work items and the approval of suggested
specifications (NFC Forum, 2007).
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The NFC Forumdirectsits activities towards four goals. Firstly, it aims to promote NFC
by developing specifications and lobbying for standardisation of these specifications.
Secondly, the Forum encourages the production ofNFC devices and tags. Thirdly, the NFC
Forum oversees the interoperability of devices claiming NFC capabilities by ensuring that
NFC devices and services are truly interoperable. Fourthly and finally, it promotes market
introduetion ofNFC services by collecting and sharing experiences from local experiments.
The NFC Forum bas had considerable success in rapidly standardising their technology.
The NFC interface and protocol, often abbreviated as NFCIP, has been formalised in both
ISO and ECMA standards, notably ISO 18092 I ECMA 340 of 2004. The second half of
2006 saw the specifications of the formats for data-sharing between NFC devices and tags
delivered. As NFC tags were to be compatible with Mifare and FeliCa, the forum created a
set of mandatory tag formats based on the ISO standard for proximity cards (ISO 14443)
and Sony's FeliCa. Standardisation forthese topics is pending. After an analysis of security
threats for NFC, the NFC Forum is now also developing encryption standards for secure
NFC communication. Until the end of 2006, most activities of the NFC Forum were aimed
at setting up the organisation and releasing specifications.
While work on specifications continued unabated, from 2007 there is a shift in NFC
publications towards activities aimed at diffusing knowledge of best practices. With
organising seminars, conferences and trade shows and participating in similar activities of
related industries, the NFC Forum aims to share the experiences gainedat both the global
and the locallevel ofthe niche. Every year, the NFC Forum awards the best NFC service or
pilot with a prize. Sharing knowledge also happens on the website of the NFC Forum,
offering an archive of all NFC related press releases by the Forum itself and its members.
The NFC Forum plays a key role in deciding on the location of the Secure Element.
Negotiations are ongoing, with three different options available, each suiting to the interest
of different actors. Please refer to section 5.7 for more information about this issue.

5.2.2 RFID Platform

The second network operating on the global level of the NFC niche, relevant to the situation
in The Netherlands, is the RFID Platform Netherlands. NFC is considered part of the group
of technologies called Radio Frequency Identification (RFID). This platform has assumed
the task promote the use of NFC by facilitating pilots and spreading knowledge in The
Netherlands. Some of the actors working with NFC in The Netherlands, like logistics
company Schuiterna and telecom operator KPN. Both held key positions in the RFID
Network at the time that NFC came to the field.
The RFID Platform Netherlands became involved in NFC in 2007, when memhers ofthe
RFID Platform started preparing for a pilot using NFC as a bank card in a supermarket At
the same time, another pilot with NFC started in Rotterdam. While Payter, the organisation
bebind the Rotterdam scheme is not a memher of the RFID Platform, the Platform decided
it in the interest of the technology and the NFC industry to share information about this
pilot.
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Besides performing a coordinating role for collecting and spreading NFC practical
knowledge, the RFID Platform actively participated in the Pinnen met je mobieltje pilot,
described in the next chapter. In this pilot, the RFID Platform was responsible for press
relations as well as performing a cernenting role, holding the group together (Schuitema,
2008; Schermer, 2008).

5.2.3 Negotiations on the establishment of a TSM

Besides the two previous networks that embody the global level, there is a third network of
firms operating on the global level. Firms experimenting with NFC negotiate what the
Trusted Service Manager's (see chapter three for more information) set of tasks should be
and what kind of organisation should carry out these tasks. These negotiations take place on
a national level mostly. They do so in The Netherlands. Firms involved in these discussions
are, amongst others, NXP, KPN, Rabo Mobiel, Logica and Gemalto.
Discussions on setting up a TSM have been going on for a few years, but have not led to
a conclusion in The Netherlands. Actors have not reached consensus about the set of tasks
that the TSM needs to perform. KPN fears that TSM negotiations might face a relapse and
might well take quite a while to come toa fruitful end. NXP's Desertine (2008), however, is
optimistic. While he agrees that negotiations will not be concluded soon, he sees significant
progress in the process. Currently, negotiations are still in the phase of defining the role of
the TSM.

5.2.4 Summary

Initially, most global level activity was aimed at standardisation and setting specifications
for NFC. Codifying the basic specifications created more interest in NFC leading to an
increase in participants. Knowledge diffusion on NFC practices became a higher priority
with the standards in place, from 2007. The global actors in The Netherlands reflect that:
their purpose conceming NFC is spreading knowledge; a task which they took up in 2007.
Issues remain to be solved. In finding alocation for the Secure Element, consensus bas
notbeen reached. This process of negotiations eentres on the NFC Forum. The same goes
for the negotiations leading to the TSM. These discussions are carried out on a national
level in a loose affiliation of firms.
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Figures 5 and 6: NFC systems without and with a Trusted Service Manager
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5.3 Visions and expectations
Leading up to the establishment ofthe NFC Forum, Philips and Sony expected the best way
to launeb their new technology was as an open standard. Standardisation is believed to be
the preferred approach to introducing a new communication technology in a global setting
with open markets (Lim, 2006).
Additionally, these two firms voiced a vision in which NFC is embedded in mobile
phones, leading to the ioclusion ofNokia in the NFC partnership. Technically, NFC can be
integrated into any device with a little computing power: computer, camera's, cars and even
washing machines. For now, the NFC Forum bas decided to focus on the mobile phone as
this device is the most prevalent communication tooi in Western society and it allows many
different use scenarios.
While the mobile phone plays a dominant role in the vision ofthe globallevel, this is not
an exclusive vision. I have not found indications of actors being excluded from NFC
developments when voicing visions that did not include a mobile phone. Scenarios in which
NFC enables downloading photo's from a camera to a printer, for example, are also
articulated but not as strongly voiced.
On the front of applications, the global level keeps its vision open. The global level
emphasises the versatility of NFC, rather than stressing one particular type of application
(NFC Forum, 2008; Desertine, 2008; Schermer, 2008). In later sections, I will show that
regimes and actors at the local level do aim at particular applications, setting these
applications as the focal point oftheir vision, rather than the versatility.
Having the standards and a good deal of specifications in place as 2006 drew to a close,
the NFC Forum heralded 2007 as the year that would see the launeb ofNFC services (NFC
Forum, 2008). These expectations have been in need of adjustment over the years. This
overly optimistic view may well be part of a strategy keeping a feeling of urgency in the
developments with actors or, more importantly, in firms that are still on the fence,
undecided.
Without a Trusted Service Manager- the global level expects - introducing NFC on a
large scale will prove impossible as it will lead to incompatibility issues and overly
complex communication networks connecting service providers to their customers.
However, there is no shared vision on what the exact set of tasks for this TSM should be.

5.3.1 Summary
Based on the dynamics in expectations and visions, I draw the following conclusions.
The NFC niche is still in an early stage. There bas hardly been time for visions and
expectations to adjust, either based on results of experiments or because of extemal effects.
Consequently, niche branching bas not occurred yet. Developing a vision which places the
mobile phone in a central position bas led to a successful bid for support from the mobile
telephony regime. Expectations about NFC breakthrough have continuously been overly
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optimistic. Whether this is part of a strategy to keep a feeling of urgency or misinformation
is unclear.

5.4 Networks
As stated in the introduction, there are three networks present at the global level. These
networks do not serve to support a particular experiment, as networks at the locallevel do.
Rather, these networks aim at provide structure and support to the field ofNFC as a whole.

5.4.1 NFC Forum

The NFC Forum is composed of many different firms. Notably Chipset manufacturers,
software houses, mobile phone manufacturers, system integrators and mobile network
operators. The Fomm's working parties' creation of specifications that need to be approved
by vote and the Fomm's activities aimed to share knowledge. These activities cause
alignment in the network to rise. However, ties amongst these actors are not very strong as
the network converges only a few times a year and actors operate in different geographical
markets and have very different goals with NFC. The NFC Forum acts as a dedicated
network builder, increasing alignment over time.
In this network, the mobile telephony regime is heavily represented. From the
approximately thirty voting places (this number rises over time as the number of memhers
rises), eight are taken by actors from the mobile telephony regime.
The European monetary regime is only marginally represented, with only their interest
group, the Mobey Forum, holding a non voting place as a non profit member.

5.4.2 RFID Platform Netherlands

The RFID Platform's network is based around RFID actors. Established in 2004, it is as old
as the NFC Forum. However, its involvement with NFC dates only from 2007, when actors
in the RFID Forum conducted a cooperative NFC experiment at a supermarket This
experiment is described in the next chapter. Actors in this network come from very diverse
backgrounds. A logistical background is most common for actors in this network. While
RFID applications are diverse, it is developed for optimising logistics mostly. Therefore, its
alignment is not trained on NFC, but rather has a wider scope. Still, NFC is also considered
to belong to the RFID family. From the memhers ofthe RFID Platform, the ones interested
in NFC are a powerful minority as they are few, but mostly high-ranking. Schuitema, NXP,
KPN and Rabobank, all participants in a recent NFC pilot, are board memhers of the RFID
Platform.
Alignment in this network is not directed towards NFC, but towards the wider group of
technologies, RFID. The actors in the RFID Platform involved in NFC share a high
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alignment. They were working tagether in the Platform for some time even before
experimenting with NFC. This experiment strengthened the ties in this network.
In this network, both regimes are equally well represented, with a memher of both regimes
holding a place in the board of directors.
The RFID Platform, like the NFC Forum, acts as a dedicated network builderfora group
of technologies that includes NFC. Their scope, in contrast to the NFC Forum's scope, is to
create a national network, rather than a global one.

5.4.3 Network formed to create a TSM
The third network that operates on the global level of the niche is an impromptu network of
actors that works towards setting up a Trusted Service Manager for The Netherlands. This
network is composed of actors that aim to build NFC systems, not just offer NFC services.
The difference being that NFC systems builders work to integrate NFC with existing
organisational and infrastructural components.
While the exact composition of this network is unknown to me, Rabo Mobiel, NXP,
KPN and Logica have stated to invest efforts in this process. Multiple firms, notably
Logica, Gemalto and Atos Origin, have declared their candidacy for taking the role ofTSM.

5.4.4 Summary
Networks at the global level are characterised by consisting of firms with very different
backgrounds. Alignment is rising due to progress in setting specifications and an increase in
pilots. Two dedicated network builders are present to further enhance network size and
alignment.
With most of the specifications in place, the dominant role of the global level is now to
collect and share knowledge about ways to successfully imptement NFC and solving
technological and organisational issues.
On the global level, the NFC Forum is the most powerfut actor. In this network, the
mobile telephony regime has obtained a dominant position. The European monetary regime
is notably less present, with the Mobey Forum being a (nonvoting) memher in the non profit
category.

5.5 Learning
The global level is not the locus of choice for leaming processes. Most leaming happens at
the local level of the experiments. Rather, the global level focuses on coordinating and
pooling the local level experiences. Still, leaming does occur. Experiments that were
conducted with the newly set specifications sametimes led to incompatibility issues
(Armstrong, 2008b). Upon leaming this, the NFC Forum installed a new memher
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committee with the express task of solving incompatibility issues, amending specifications
if necessary.
There are more indications that the global level is flexible when experiences at the local
level show the need of organisational adaptation. When increasing complexity made it clear
that a new organisation is needed to reduce complexity for future service providers, actors
gather on the global level to start negotiations on defining what such an organisations needs
to do and who should be given that role.

5.6 Proteetion
Proteetion on the globallevel occurs through two mechanisms. First, specifications for NFC
are codified in open specifications and standards and knowledge about best practices is
bundled and diffused. This helps the involved actors to align their expectations and lowers
the harriers to entry for newly interested actors.
Secondly, the NFC niche has made a successful bid for proteetion by the new but
powerfut mobile telephony regime. Involving Nokia at a very early stage and the GSMA
soon thereafter has gained the NFC extra proteetion as niche development is now in the
interest of at least one regime.
Since both relevant regimes have adopted a supportive attitude, proteetion does not occur
from regimes, but from an untimely demise when regime actors that are needed to help
fulfil the promises ofNFC do not respond tothese promises.
In accordance with SNM expectations on globallevel protection, protective measures are
aimed at speeding up the process of providing structure to the niche, stabilising it.
Broadcasting a vision supported by codifying technical knowledge and best practices has
played a part in making the niche developments accessible. Support from the mobile
telephony regime is even stronger protection, as the regime now actively involves itself in
developing and introducing NFC.

5.7 Niche-regime interaction
Actors from both regimes have reacted strongly towards the promises of NFC, but at
different times. The telephony regime was represented in the niche as early as 2004, when
Nokia enteredas one ofthe founders ofthe NFC Forum. Over the years, more memhers of
the mobile telephony regime joined. Now, they hold eight of the thirty voting places in this
network. The European monetary regime, by contrast, has little representation in the NFC
Forum. Mobey Forum holds a nonvoting place as a non profit member. In the other
networks of the globallevel, both regimes are equally represented, both with one member.
KPN for the telephony regime and Rabobank for the monetary regime.

55

Niche regime-interaction, for the NFC niche, is mostly coordinated by the NFC Forum.
The interaction is most apparent on two topics: location of the Secure Element (SE) and
payment application standards. The secure element can be placed at three locations, two of
which have strong support. The mobile telephony regime supports a scenario that places the
SE on their SIM card, giving telecom operators ownership over the SE. Their strategy is to
make NFC service providers pay if they want to store data on it. The European banking
regime, being one of the bigger groups of potential service providers, is opposed to any
particular party claiming ownership of the SE. They favour the SE being placed in the
phone, to be available free of charge. This, the banking regime envisions, not only reduces
their costs, it also lowers the harrier to provide NFC enabled services, facilitating diffusion.
In addition to having developed a teehoical specification for integrating the SE on the
SIM, the GSMA pay-buy-mobile task group, in which also American credit banks Visa and
Mastercard take seat, bas developed payment standards for NFC applications. These
standards require theSE to be located on the SIM. While Mobey Forum bas not developed
a standard to counter the one offered by the GSMA, they have indicated that the GSMA's
proposal is not in line with the interests of their memhers and they are not expected to just
assume these standards (Choudhary and Risikko, 2005).
Interestingly, this conflict a bout the location of the Secure Element and payment
standards is not between the niche and the regimes, but between the regimes. Through this
conflict they fight to legitimate their presence in the niche. The conflict will be resolved
when the NFC Forum chooses to adopt one of the proposals. The telephony regime holds
the high ground as it is represented much stronger in the niche.
The conflict between the telephony regime and the monetary regime does not mean that
they try to force each other's departure from the NFC niche. Quite the contrary. The
telephony regime fully acknowledges the impactanee of banks in driving NFC adoption.
Developing a payment standard in conjunction with their plans for the SE can be seen as a
way to win over the monetary regime. Providing a standard could save the banking regime a
lot of trouble having to make one itself. The banking regime, however, does not recognize
the claims of the mobile telephony regime to appropriate the SE, stating that the regime
should be content to function as "bitpipes", making money with NFC through the extra
network traffic this creates (Armstrong, 2008c).

5.7.1 Summary
Both the mobile telephony regime and the European banking regime interact heavily with
the NFC niche. Most niche-regime interaction is coordinated and conducted by the NFC
Forum, acting as the representative ofthe niche.
The two regimes are locked in a fight for legitimacy in the NFC niche. At the heart of
this conflict lie two issues. The first issue relates to the location of the Secure Element and
the second, related to that, is a proposal for payment standards. On these topics, which are
still unresolved, the mobile telephony regime and the European banking regime are locked
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into conflict, not so much with the NFC niche as with each other, aseach strives to see its
interests safeguarded in the development ofNFC.

5.8 Position of societal interests at the globallevel
In chapter one, I have explained how features ofNear Field Communication have an impact
on societal interest. In this section, I will describe how societal interests are represented at
the globallevel of the niche.
At the global level, two processes impact user interests. The first is the conflict around
agreeing on a location of the Secure Element, the other is the process of establishing a
Trusted Service Manager. In solving these issues, there is no actor present that is dedicated
to repcesenting societal interests. Thus, acting in line with user interests is a matter of selfregulation on the part of actors.
From a user perspective, a non-proprietary solution of SE location would be best. When
there are no costs involved in storing data on the SE, the harrier to provide NFC services is
lower. That will likely lead to an increase in the amount of NFC services. Interestingly,
mobile telecom operators claim to represent user interest in their proposal to place the SE
on the SIM. In this scenario users can change their SIM card between pbones and still use
their NFC services (Bruinsma, 2008).
Establishing a TSM is also relevant to users. While most actors involved in negotiating
its establishment focus on why a TSM is needed from a service provider's point of view,
the TSM could also be important to users. Logica notes that users need to have a single
place to go in case of malfunction. This could also be a task of the Trusted Service Manager
(Bayings, 2008).

5.8.1 Summary
At the global level, there are two issues in need of a solution that influence the position of
users: the location of the SE and the establishment of a TSM. In both cases, no actor is
present to represent user interests. How they are solved depends on the self-regulatory
capabilities of actors in the niche.
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5.9 Conclusions: Interplay of niche processes and the role of societal
interests
The global level of the NFC niche emerged in 2004 with the establishment of the NFC
Forum. It works mainly towards standardising NFC technology and promoting NFC use.
Upon establishment, the NFC Forum has voiced a vision based on NFC integrated in
mobile telephones which has led to a successful bid for support from the mobile telephony
regime.
Codifying the specifications and the subsequent emphasis on sharing knowledge on
successful experiments has led to an expanse in the size and alignment of social networks
on the global level.
In creating a vision centred on the mobile phone, the niche has perhaps been a little too
successful. Seeking support from the mobile telephony regime led to a situation where the
mobile telephony regime is very strongly represented on the global level of the niche. This
provides a measure of proteetion to the niche. However, through this heavy involvement,
the promises ofNFC stand to he biased towards the agenda ofthe mobile telephony regime.
In lobbying for a solution for the SE location that is to their benefit, the mobile telephone
regime is obstructed not so much by the niche, but rather by another regime: the European
monetary regime. However, this regime is hardly represented at the global level of the
niche. It is most likely that the mobile telephony regime will end the conflict in its favour.
User interests are marginally represented on the global level. While actors generally
claim that NFC serves user interest, notably convenience and choice, there is no actor
present to represent users.
In SNM literature, as stated in chapter 2, the global level is assumed to emerge from
local experiments. In the case of NFC, the global level largely preeerles the local level.
Experimenting only started on a substantial scale after the specifications were in place.
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6 The N FC niche: local level
6.1 Introduetion
In this chapter, I will describe the selected cases in which services are ofTered with NFC
and I will analyse them using Strategie Niche Management. The first case is Payter, a start
up firm that offers NFC enabled payment, loyalty and coupon services based on a vision
centred on advertisement. The second case is Rabo Mobiel, a daughter company of
Rabobank that experiments with NFC to reduce the burden of cash and gain a closer
relationship with customers. To better point out the differences between the two cases, I
will describe them simultaneously rather than subsequently. As the actors rnanaging the
experiments have a different background, I hypothesise that they will develop their system
in different ways, yielding systems that deal with societal interest differently. Each section
below thus compares the two cases allowing easy identification of the differences in niche
dynamics.

6.2 Activities at the locallevel
6.2.1 Payter
Payter is a start up firm, backed by investment agency Berghols, that was established with
the mission of developing the mobile wallet (Hendriksen, 2008). Their nature as a start up
makes them versatile and agile, being able to plan, launeb and expand their activities
rapidly. Payter perceives its independenee from the banks and mobile network operators as
one of their greater assets for two reasons. First, the system is open to any interested user,
not just clients from a certain bank or from a particular telecom operator. Second, it allows
them to act quickly, unbound by the context of existing routines and rul es imposed by
vested interestand business culture (Carpenter, 2008). Payter's founders have a background
in developing loyalty programmes and gift certificates. Their relationship with the investors
also dates from this time.
Payter focuses on payment, but also provides a loyalty programme, downloadable
advertisement coupons and content retrieval. Around an area affectionately called the
Koopgoot in Rotterdam, Payter bas started operations in August, 2007. Roughly fifty shops,
including bars, restaurants and a parking garage, accept payment with Payter over NFC
equipped mobile phones. Starting with around 500 users, it has expanded to around 700
users in May 2008 (Starkenburg, 2008). As a strategy to acquire a critical mass, Payter
provides new users with a complimentary Nokia 6131 NFC phone. Furthermore, users get a
reward in terms of a top up to their Payter account when they bring in new users.
New shops are offered subsidized infrastructure. Payter is consistently named a pilot, but
this is somewhat misleading. Calling their rollout a pilot gives room for experimenting and
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perhaps a more forgiving attitude from users to start-up glitches and hiccups. However,
their roUout is permanent.
Using Payter requires users to have a small application installed, the Payter "wallet".
Payter employs a prepaid system that works similarly to Chipknip. One first needs to charge
one's account before being able to spend money with it. Payter withdraws funds from the
user's bank account when the user tops up his Payter credit. The top-up itself is conducted
over mobile internet using the applet on the phone. The value is not stored on the phone, but
in Payter's database. This limits the potential for unauthorized debiting (skimming).
When settling transactions with Payter, one automatically collects points of Payter's own
loyalty system called Tsjing. With the collected points, users can buy a gift from the online
Payter giftshop.
New wallet, new functions
After almost a year of operations, Payter has replaced its original wallet The first wallet
was very basic. It sported functions to review the current balance and the last transactions
and a button to top up the account. With the lauoch of Tsjing some months after the start of
the payment service, a new applet was installed in addition to the wallet In May 2008,
these two applets were replaced by a single new one, developed and distributed over the air
in partnership with Singapore-based Cassis International (Payter, 2008b). Besides
integrating the payment and loyalty applets, the new wallet has additional features. There is
now a coupon section in which coupons can he downloaded and accessed. Coupons
typically are reduction offers that are valid for only a short period of time. For now,
coupons are offered through the Payter wallet and the Payter website, but this will likely he
expanded with coupons on smart posters and other media. An interesting new feature that is
present in the Payter wallet, but not yet in use is the adbox. Working similarly to coupons,
the adbox stores actions promised in an advertisement that users download to their phone by
tapping it the advertising medium. Th is is part of the vision of Payter that has not yet been
implemented.
Smart posters and ticketing
Most shops that participate in the Payter pilot only offer Payter payment, loyalty and
sometimes a coupon. Some places have started offering additional services. Albert Heijn,
since May 2008, has placed a billboard with weekly recipes at the entrance which features
smart tags. On tapping the smart tags, users download a code and confirm to send this code
as an SMS to receive a text message with the ingredient list associated with the recipe. At
the same time, they receive an e-mail with cooking instructions. Payter users also received
Albert Heijn's spousored magazine fitted with tags at the same recipes over the mail. This is
the first smart postering application supported by Payter (Payter, 2008c).
Payter can also he used as a ticket in a parking garage, a service developed in
cooperation with Qpark and SKIDATA. The procedure is as follows. When entering the
garage, one taps a terminal with the phone, so it registers arrival. Exiting can he done in two
ways. Either by tapping the terminal at the exit, which initiates automatic calculation and
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deduction of the parking fee or by tapping the payment terminal and paying cash, thus using
the phone only as a ticket.
Sealing up for future expansion
Together with the launeb of this new wallet, Payter has upgraded their back end system to
be able to handle one million users and to accommodate the payment at 120.000 shops
(Carpenter, 2008). This sealing occurs on the eve of a rollout to five larger cities in The
Netherlands. In summer 2008, Payter has indicated to commence operations in Amsterdam,
Den Haag, Utrecht, Eindhoven and Arnhem (Carpenter, 2008). On what scale this rollout
will be and how many shops will participate is yet unknown.
Payter has many Nokia 6131 type NFC pbones stored for future users. The firm has
expressed to follow a similar strategy as they did in Rotterdam, offering the pbones for free
if users commit to using the system on a regular basis (Carpenter, 2008). However, being
limited toa single phone type is seen as an obstacle in rapid diffusion ofNFC phones. As a
solution ad interim, Payter is about to offer an add-on NFC tag that can be fitted to the
user's non NFC phone. Acting as a unique identifier, this non-integrated tag offers card
emulation services (payment, loyalty and coupons) (Carpenter, 2008). Tag detection is not
possible with an add-on tag, as they do not support an active mode.

6.2.2 Rabo Mobiel

Rabo Mobiel was launched in 2006 as a locus for long term innovation for the Rabobank.
As much as functioning as a mobile telecom operator, Rabo Mobiel is a place for long term
innovation projects in mobile banking and mobile payment. Being both a bank and a
telecom operator, Rabobank in Rabo Mobiel has a good starting point to engage in mobile
payment. It allows Rabo Mobiel to integrate perspectives of both regimes when developing
a vision regarding NFC. It also helps in stimulating diffusion of mobile payment, as they
have their own customer base of people with 1) a Rabobank bank account and 2) a Rabo
Mobiel phone.
In summer 2008, Rabo Mobiel is the only telecom operator that offers an NFC phone
with a mobile contract. They are not overly popular with a few hundred of them sold
(Bruinsma, 2008). Rabo Mobiel has conducted several pilots with NFC, most ofwhich were
aimed at using NFC for settling small payments.
Rabobank have created a system for processing small payments in a digital environment.
This system, called MiniTix, can be used in different setting such as online and mobile
payments. An online MiniTix wallet is already available to people who don't have a
Rabobank account. In May 2008, Rabobank started offering peer-to-peer payment over the
GSM network based on MiniTix, where money is transferred through SMS. Besides
offering a payment function, this online MiniTix wallet is also capable of storing and using
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loyalty points of memher shops. All of Rabo Mobiel' s NFC pilots described below, except
payment in a supermarket, are based on Minitix.

Payment at a vending machine
The first test started in May 2007 and was done in cooperation with Coca Cola and Cap
Gemini. A Coca Cola vending machine was outfitled with an NFC reader as point of sale
and users could buy a soda with an NFC enabled phone (and the appropriate MiniTix
application). The vending machine has so far been operational at 19 locations over the
period of April through October 2007 (Armstrong, 2008b).
Paying for a snack
Another trial with NFC for small payments was conducted at a snack bar of the Febo
franchise. One of the snack vending machines was outfitled with an NFC point of sale. The
owners of Febo were triggered to participate in this pilot when they saw a Rabo Mobiel
commercial a year earlier in which passers-by in the streets were asked if they could
imagine using their mobile phone to get a kroket (Bruinsma, 2008). This pilot, which lasted
only one day, was aimed at testing two things. In a hot snack vending machine, conditions
are quite adverse to sensitive electronics. Dealing with the high temperature proved an issue
of some concern, but was solved in the end. The other goal was to test consumer
understanding. Getting a snack from a machine is popular by grace of the speed with which
one does so. Therefore, using a mobile phone to do so, should feel very logical to users if it
is to succeed. Users responded well to the procedure, where one only had to tap the terminal
and no further confirmatien was required.
Pinnen met je mobieltje: payment and deposit storage in a supermarket
The biggest NFC trial until now in which Rabo Mobiel participated was PINnen met je
mobieltje, where NFC took the role of bank card in a supermarket Additionally, the NFC
was used to store the deposit of botties that were retumed to the shop. In this pilot that
lasted half a year, 100 customers participated.
This pilot was, in two ways, of a different order of magnitude than the other two
described above. The scale of it was bigger than before, running for half a year with 100
participants. And it was a cooperative effort of many actors which took quite some time to
prepare and execute. In contrast to the other pilots that are described in this chapter, Rabo
Mobiel was not the pilot initiator or owner. Rather, six firms participated on an equal
footing. The other firms were consultancy Logica, logistics firms and supermarket owner
Schuitema, KPN, the largest mobile netwerk operator in The Netherlands, NXP
Semiconductors and RFID Platform Nederland.
Logica was tasked with the daily management of the pilot. In contrast to the other partners,
this was a paid job for Logica. Furthermore, Logica developed the application for the
mobile phone and, together with the Rabobank, developed and integrated the payment
application with the back end payment system. The application on the mobile phone, made
a log of the transactions so that users could view their shopping history.
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Schuitema's first responsibility was finding a suitable supermarket and pilot participants.
Furthermore, Schuiterna was tasked with integrating NFC readers in the information
terminal, their back-office system and the bottie return machine.
Rabobank provided the payment traffic capabilities between the store and the bank and
took care of communication with payment processor Currence. Together with Banksys, a
supplier of payment terminals, Rabobank was responsible for inlegrating the contactless
reader into their system. Rabo Mobiel supplied half of the participants with a mobile phone.
KPN supplied the other half of the participants with an NFC phone. Furthermore, they
provided the project with practical knowledge. KPN has build up experience in NFC
payment as one of the partners in the ongoing payment pilot in Amsterdam WTC together
with Japanese bank me (Steegstra, 2008).
In the Molenaarsgraaf pilot, NXP supplied the NFC readers and the supporting
infrastructure. They also provided assistance in developing the NFC applications based on
their knowledge of previous NFC pilots (Desertine, 2008).
The RFID Platform, the RFID and NFC industry association for The Netherlands, was
responsible for the external communication regarding the Molenaarsgraaf trial.
Furthermore, the Platform fulfilled a cernenting function helping to hold the group together
(Schermer, 2008).
During the pilot, every party bore its own cost. Besides that, they all donated around
€20.000 Euro for common expenses. The biggest of these was Logica's bill, for whom
rnanaging the project was just as much a business case as it was a pilot.
As alocation for the pilot, the small town of Molenaarsgraaf was chosen. For two reasons.
Being located in the centre ofThe Netherlands, Molenaarsgraafwas easy to reach for all the
project partners. As a supermarket in a small community, the C1000 in Molenaarsgraafbas
asolid base of loyal customers who enjoy a trusting relationship with the local owner. Users
were chosen to represent both sexes and different age groups, from 18 through 68.
The shop floor faced some changes during the pilot. Registers were fitted with a contactless
point of sale. The bottie return machine was equipped with an NFC reader. At a central
point in the shop, an information and transaction terminal was erected. The 100
participating shoppers used their NFC phone to tap the bottie machine after returning
bottles. The deposit would be loaded onto the phone. With this stored deposit, users could
choose between three options. They could use the transaction terminal to wire transfer the
money to a charity or to their Rabobank account. Or they could proceed to the checkout and
use the deposit there for a reduction on their bill. At checkout, participants used their phone
as a bank card, debiting their own bank account over the PIN infrastructure. As the pilot
partners had chosen to stay as close to user routines as possible, users validated the
transaction by entering their pin on the payment terminal rather than entering it on the
phone (Schuitema, 2008).
Users rapidly caught on with the idea of paying with their mobile. Learning to use NFC
for storing deposit when returning empty botties proved a little trickier, but, according to
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Logica, users were not put off by it (Bayings, 2008). On the contrary: once the procedure
was understood, this proved a very popular function.
Ticketing and content in a zoo
The latest NFC service that Rabo Mobiel has launched is located in the Rotterdam zoo
Diergaarde Blijdorp. Contrary to the pilots described above, this is a product. Thus, it is not
of a temporary nature. NFC is used here for access and content retrieval. Users with an NFC
phone and a Rabo Mobiel contract can buy tickets to the zoo online. The information of
these bought tickets is then linked to the user's NFC account. Then, when entering the zoo,
an NFC terminal checks the tickets and grants access. In the zoo, NFC tags at certain
locations provide extra information on the animals or premium content such as a ringtone
with the sound of a seal. As the Rotterdam branch of the Rabobank is one of the main
sponsors of the zoo, the two companies enjoyed a good relationship. Electronic ticketing
company WheretoCard already had a Mifare-based contactless ticket reader installed at the
Blijdorp entrance. Thus, no extra infrastructure had to be placed. The smart tags were
provided by Yoonison, a firm that offers personalised data-carriers, such as magnetic cards
or smartcards.
Planned activities
The second half of 2008 will see the launch of quite a lot of new NFC pilots and products
by Rabo Mobiel. In payment, a big trial is planned in conjunction with Albert Heijn where
NFC is used for self-scanning checkout in the second half of 2008. In this pilot, 500 people
will participate.
Nokia is due to launch a new NFC model at the end of the summer. In order to stimulate
diffusion of NFC phones and encourage its use, Rabo Mobiel plans to roll out NFC
payment in over 500 locations nationwide before the year's end (Armstrong, 2008b).
In ticketing and access, Rabo Mobiel plans the introduetion of some new NFC enabled
products. In three cities, NFC (as wellas Mifare smartcards) can be used for bicycle storage
starting late summer of 2008. Later in the year, Rabo Mobiel willlaunch NFC parking in
four cities, together with access to museums. Ticketing and access solutions will be based
on the system that was developed forDiergaarde Blijdorp. For now, these services will only
be accessible to people with a Rabo Mobiel account.
Rabo Mobiel will also launch an NFC mobile loyalty programme in cooperation with
two existing loyalty programmes and four major retailers (Armstrong, 2008b).

6.2.3 Summary
Payter and Rabo Mobiel have a very different background. Payter being a start up firm, a
newcomer to the field of mobile telephony as well as payment. Rabo Mobiel, on the other
hand, is a typical incumbent that operates in the NFC niche being rooted in the European
monetary regime and, less strongly, in the mobile telephony regime.
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Both Payter and Rabo Mobiel direct their activities at developing an NFC enabled
payment system, while at the same time developing NFC enabled services to support the
payment function, such as loyalty, ticketing and content retrieval. Payter bas a permanent
system in place that, over time, is expanded both in size and in number of functions added
to the Payter wallet Their system is permanent. Rabo Mobiel has taken another approach,
using separate pilots to develop an NFC system. They focus not on early introduetion and
expanding on the basis of that system but rather on perfecting a back end system that can be
rolled out when the time is right.

6.3 Visions and expectations
6.3.1 Payter
The background in loyalty and gift certificates of Payter' s founders co mes to light when
discussing the vision and business model bebind Payter. With a company vision that states
Your phone as a wallet (Hendriksen, 2008), Payter aims at the wallet in the broadest sense
of the word. Not just mobile payment; Payter also offers loyalty, ticketing, coupons and
content retrieval. Payter does not aim on making money with providing payments solutions,
but by offering advertisement using the mobile wallet .
The vision of Payter is fully centred on loyalty and advertisement. Mobile
communication and mobile payment are tools for allowing advertisers to directly interact
with consumers and vice versa. Loyalty systems can be easily integrated and used in NFC
systems with automatic point collection or checkout price reduction. Business benefits are
clear, offering advertisers a direct link to their consumers. Coupons retrieved from
interactive commercials on the television and from smart posters are stored on the user's
phone. These coupons are only stored if so wisbed by the user. As the phone has to
physically approach the embedded tags holding the coupons to a near touching point, the
user consents by tapping the poster or, in future, an interactive television set braadcasting
the advertisement. According to founder Brendon Carpenter, revenue from advertisement
pay for the Payter system, keeping costs for users (both participating shops and end users)
minimaL Carpenter claims to be able to deliver payment for free. As this will bring him into
a direct clash with the owners ofthe PIN system (the Dutch banks), he bas decided rather to
offer payment at rates comparable to PIN (Carpenter, 2008). Emphasis on advertisement for
generating revenue implies the need for investing to generate a criti cal mass of users.
In the long run, Payter envisions becoming an open framework that offers a system for
secure mobile applications to potential service providers. That means that if a company
would like to offer an NFC loyalty system, for example, they could make u se of the Payter
system to do so.
Carpenter sees the Dutch market as a test market and as a showcase to attract the interest
offoreign investors that can licence the Payter system (Carpenter, 2008).
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Payment as "necessary evil"
Payter considers payment services to be the main driver for NFC adoption. However,
providing a payment service is not the preferred activity of Payter. It is perceived to be
necessary in order to be of value to users, but it is a complex operation that in itself has little
rewards to offer Payter. Rather, they would focus on the advertising part and leave the
payment toanother party (Carpenter, 2008).
Participating shops
Participating in the Payter pilot, I have asked a small number of shopkeepers on their
experiences with Payter. In general, they were cautiously positive. Use is stilllow, but the
system functions as it should, equalling the PIN system in convenience and speed. These
shopkeepers have no articulated visions or expectations that drove them to participate. As
Payter handles the costs for instaHing a Payter payment terminal, there is little risk involved
for shopkeepers.

6.3.2 Rabo Mobiel and associated actors

Rabo Mobiel, representing a bank, shares the European monetary regime vision of
developing mobile financial services, as described in chapter four. To reiterate: mobile
banking and mobile payment are of interest to banks for two reasons. First, as the
prevalenee of mobile phones keeps rising and their functionality increases, it is a way to
make banking more accessible and therefore more attractive to customers, resulting,
hopefully, in increased customer relations and loyalty. The other reason is that cash costs a
lot of money. lt is estimated that the handling and logistics costs of cash approach 50 billion
Euros in the European Union each year. In the EU, 82 percent of transactions in shops are
done with cash (Rensen, 2007). Rabo Mobiel sees NFC as a promising technology to help
lower the burden of cash.
Rabo Mobiel's activities in NFC aredirectedat two goals. Gaining experience with NFC
as a means for payment, access, ticketing and content retrieval is one of them. The other is
the creation of a viabie NFC ecosystem. In the view of Rabo Mobiel, NFC should be a
technology that is cheap and accessible to potential service providers and users. Part of this
vision, a part that is shared by most iocurnbent actors in either banking or telecoms, is the
importance of a Trusted Service Manager (TSM), as discussed in chapter three. IfNFC is to
become an "open" system, where many service providers are active and millions use their
services, a TSM is needed. Rabo Mobiel estimates a TSM structure to have emerged in
2009. Only after that will diffusion ofNFC take up speed. That means that around 2011, a
critical mass will be forming, estimates Rabo Mobiel (Bruinsma, 2008).
With regard to mobile payment, Rabo Mobiel envisions NFC to be system for
micropayments rather than a direct competitor for the PIN system. Mr. Armstrong (2008c)
does not expect NFC to be a short term reptacement of PIN, as PIN is a cheap and very
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popular way of setding payments. Still, there is room to develop NFC as an alternative to
cash and as a chipknip, a system for micro payments.
Associate actor's visions
In the course of their NFC pilots, Rabo Mobiel has cooperated with a number of other
firms, notably in the supermarket pilot in Molenaarsgraaf. The actors involved all operate in
very different industries, leading to different visions and expectations about NFC.
Actors share a positive outlook on the future of NFC. There is little controversy about
the idea that Near Field Communication is going to break through. But timing is a much
disputed factor. Forecasts about the amount of NFC enabled handsets vary greatly. In
planning their NFC related operations, actors use very different forecasts of NFC handset
diffusion. Logica, for example, estimates that in 2011, 30% of new handsets are NFC
enabled (Bayings, 2008). Schuitema's Van Mierlo assumes this number to be as high as
70% (Van Mierlo, 2008). ABI Research, in an NFC Forum presentation, estimates the
number of NFC enabled handsets to be 500 million in 2011 (NFC Forum, 2007). As a
comparison, Nokia estimates the global total of mobile phone subscriptions, to break the 3
billion mark in 2008. NXP is much more conservative in its estimation, stating that only
10% of handsets will be NFC enabled in 2013 (Desertine, 2008).
Uncertainty about diffusion aside, a general consensus amongst actors is that NFC trial
season is over (e.g. Bayings, Van Mierlo, Steegstra: 2008). Now, the technology and the
supporting systems have evolved far enough to start rolling out products as soon as pbones
become available on an acceptable scale.
Further consensus lies in the field of applications. While actors see the versatility ofNFC
as a major asset, they share the expectation that payment will be the main driver for NFC
adoption (e.g Steegstra, Bayings, Van Mierlo: 2008).
Logica is interested in NFC for two reasons. Firstly, as a consultancy, they are actively
developing use cases for other companies. Secondly, as an experienced system integrator,
they are interested in fulfilling the part of Trusted Service Manager (Bayings, 2008).
Schuiterna envisions NFC to benefit retailers in two ways: strengthening customer
loyalty and saving money through sleeker logistics. Schuiterna remains active in developing
and testing use cases for NFC intheir supermarkets. Still, Van Mierlo (2008) gleefully sees
organisational issues delaying widespread diffusion ofNFC handsets.
KPN sees NFC to benefit their business in a number of ways. KPN is closely involved in
the plan launched by the GSMA to place the secure element on the SIM and making it
proprietary to the telecom operators. Furthermore, they aim to leam how to be an NFC
systems and infrastructure provider, offering to install and host NFC devices and providing
the infrastructure and database solutions. More intangible, KPN feels NFC supports the
business of being a telecom operator because NFC strengthens the position of mobile
handsets (Steegstra, 2008).
KPN sees two limiting factors at the moment for NFC adoption. First is the limited
availability of NFC handsets, with only one model commercially available and just a few
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others available for pilots. KPN's Steegstra (2008) feels that handset manufacturers all wait
for one another and wait until more demand is realized. The second limiting factor is not
having a Trusted Service Manager.
NXP's Desertine (2008) feels that most actors now understand what NFC is and what
can be done with it. Pilot season is nearing the end. Now, servicesneed to be developed and
implemented. In developing services, NXP notes that banks and telecom operators, while
eager, face the ebaHenges in operating speed normally associated with incumbents.

6.3.3 Summary
Both cases share a vision centred on offering payment, notably for small transactions. There
is a general consensus amongst actors at the local level that payment services are necessary
for NFC to catch on with users. The expectation is that users will not acquire an NFC phone
and subscribe to NFC services on a large scale if a mobile wallet is notpart of the package.
Aside from their emphasis on payment supported by additional features, Payter and Rabo
Mobiel have a drastically different vision. Payter has centred its vision on advertisement.
Rabo Mobiel, on the other hand, sees NFC as a promising technology that fits in a larger
strategy of developing mobile payment applications reducing the burden of cash and
strengthening their relations with their customers.
The vision of Payter emphasises rapid expansion: in order for advertisers to be willing to
use Payter, a critical mass of users is necessary. Their aim at licensing Payter to foreign
parties strengthens this need for mass accumulation. A third factor stressing the importance
of expansion is Payter's goal of becoming an platform that other service providerscan use
to offer their services.
Rabo Mobiel does not aims towards such a rapid diffusion. Rather, they take their time
perfecting their system for different scenarios. While Minitix is suited to handle loyalty
programmes and Rabo Mobiel is now offering a ticketing function and content retrieval
over NFC, Rabo Mobiel has no interest in pursuing a goal similar to Payter to develop their
NFC application into a platform that other service providers can use. Their vision of a
viabie NFC ecosystem entails a situation where potential service providers can build, offer
and securely distribute their own applications to users.
Operations in both cases have been too recent for me to notice evolutions in visions and
expectations. Thus, little can be said about their success. Niche branching (using NFC for
different purposes), has been included from the start in the visionsof actors supporting both
cases.
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6.4 Networks
6.4.1 Payter

In the initial roUout of Payter, the firm has operated mostly on its own. That is to say: there
are many parties involved in creating and maintaining Payter, but the relationship that these
parties have to Payter are more of a supplier-client nature than they are cooperative.
Capital is provided by the investors. Later capital flows are to come from advertisers.
Equens processes the payments. CCV Holland provides the payment terminals. To build the
necessary software and databases, Payter has contracted a firm. Recently, however, Payter
has acquired these developers to have the technical knowledge in house (Carpenter, 2008).
Nokia is the sole supplier of phones, as the Nokia 6131 is the only NFC phone on the
market. Participating shops instaU Payter terminals. This, for now, is subsidized by Payter.
And last but not least, users employ Payter to buy items in the available shops.
The newer functions that Payter has started offering, however, show more signs of
cooperative development. Distribution of the new wallet was done in partnership with
Singapore based Cassis. Parking was developed in cooperation with Q-Park, the owner of
the garage and SKIDATA, supplier of the ticketing and payment systems for the garage. Qpark and SKIDATA already briefly tested NFC enabled parking in a small pilot in
Amsterdam, 2006. Developing and executing smart postering was done together with
Albert Heijn.
Both Payter and Rabo Mobiel involve users in social networks in order to use and test
their applications. The role and position of users will be dealt with in section 6.8.

6.4.2 Rabo Mobiel

Intheir NFC activities, Rabo Mobiel pursues two goals. First is to develop a MiniTix based
system for NFC transactions. Justas important as creating an NFC product, in theeyes of
Rabo Mobiel, is the creation of a viabie NFC ecosystem. Briefly touched upon before, this
means that in the eyes of Rabo Mobiel, that harriers to entry into providing NFC services
should be as low as possible. That most NFC activities that Rabo Mobiel conducts are of a
cooperative nature reflects this attitude, as this helps to create a network that is well aligned.
The core of the network that Rabo Mobiel is part of, consists of the firms it has
cooperated with in the PINnen met je mobieltje pilot. This network, consisting of large
firms in different industries, predates Rabo Mobiel, as it was already formed when Rabo
Mobiel was established. It has strong ties in place through memhership of the RFID
Platform. In this network, the RFID Platform Nederland acts as a dedicated network
builder. Rabo Mobiel has used other pilots to expand its network through cooperating with
multiple firms, notably system integrators and an e-ticketing firm.
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6.4.3 Summary
Being a start up firm, Payter' s social network has been small initially. In the first phase of
development, running up to the pilot launch, there was little support from a network. When
the firm proved able to build a working system, expansion has led to more cooperative
development of services and a larger, if still small, social network. Their network consists
mostly of firms that will use NFC applications "on the shop floor". Alignment in this
network is limited, and it lacks a dedicated network builder.
Rabo Mobiel, upon establishment, became part of a social network already in existence,
which it has extended in further pilots. Composition in this network eentres on large,
iocurnbent firms. Alignment is high, with the RIFD Platform as a dedicated network
builder.

6.5 Learning
In this research, getting an insight in learning has not been easy. Partly because lessoos are
considered a competitive advantage and are not shared. This was especially the case with
Payter. Rabo Mobiel and associated actors were more open in sharing their experiences.
Difficulty in identifying the results of leaming is also partly due to the recent nature of the
pilots. This, in some cases, renders it impossible to see how the results of leaming are
implemented, as the implementations have yet to take place. Still, the pilots' setup reflect
the strategies for leaming that are employed in the two cases.

6.5.1 Payter
Payter has portrayed teehoical leaming and first order leaming about users. Leaming about
user understanding and user preferences is delegated to a research firm, that takes regular
surveys and maintains an internet forum on which users can discuss Payter. In general,
Payter has leamed, users respond favourably. They show a good understanding of
operations and find Payter a useful system that responds totheir needs. (Carpenter, 2008).
Involving users through a forum could lead to second order leaming if users can articulate
their needs regarding Payter's system. However, there is no evidence that second order
leaming is occurring. Economie leaming still has to occur as the system is not yet old
enough to test the validity of the advertisement driven business model. Acquiring the firm
to which Payter had delegated developing the software and database for the Payter system
allows more effective teehoical leaming.
As Payter has laid down a system that, while being called a pilot, was meant to last
indefinitely, improvements happen through optimising an existing system. This prevents
them from imptementing drastic changes, but does allow users to get used to the system. As
a general strategy for leaming and minimising costs, Payter first tests a function or a
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subsystem on a small scale. Sealing up occurs when tests are completed and results can be
implemented. To give two examples: the first Payter back end system was only capable of
handling a limited amount of users. Testing this system in the first half year of Payter
operations led to sealing their back end system simultaneously with launching the new
wallet In this new wallet, slight improvements have been made in the user interface. The
second example relates to the Payter loyalty system. In launching their own loyalty
programme, Tsjing, Payter has gained experience in setting up and handling NFC loyalty.
That allows them, in line with their vision, to offer hosting third party loyalty programmes
via the Payter system.

6.5.2 Rabo Mobiel
Rather than having a permanent system in place and imptementing lessons leamt through
improving that system, Rabo Mobiel has chosen a strategy of leaming through temporary
pilots. This allows Rabo Mobiel to set up their pilots in a way that best suits their leaming
goals. Leaming focuses on technical leaming and leaming about user response. Technica(
leaming is aimed both at adapting NFC devices to different payment setting and optimising
the back end system, notably MiniTix.
With regard to users, Rabo Mobiel portrays mostly first order leaming, with a single
exception of second order leaming. Rabo Mobiel has leamed to allow users the choice
whether or not they want to confirm their transactions. This can be seen as second order
leaming as it reflects an understanding of users having a different mental image of a mobile
wallet In future Rabo Mobiel NFC applications, confirmation will be a customisable
feature. In genera(, users respond very well to NFC applications.
The PINnen met je mobieltje pilot has yielded a lot of concrete results that were codified
and publisbed by the participating actors. Actors found user response overwhelming.
Exceeding expectations, even people that did not previously use a mobile phone (notably
older people), positively commented on user friendliness. Ease of use and perceived
increase check out speed were listed as positive features. Users were so enthusiastic that at
the end of the trial, a user committee requested a trial prolongation.
Participating customers have consistently used their NFC phone often for transactions,
on average more than three times a week. About 20% of users required assistance when first
using the system. Using the phone as a bank card was easy enough for most. Using NFC to
store deposit at the bottie return machine proofed a little more counterintuitive. The
procedure using NFC for claiming the deposit of retumed botties was not directly clear to
all. Still, this function also yielded good results and was met with a high user satisfaction.
Consumers valued the increased speed at checkout and the NFC deposit function (losing or
forgetting to reclaim the paper deposit ticket are common problems) (Van Mierlo, 2008).
Technicalleaming showed more experience needs to be gained to integrate the front end
and back end systems of stores need to be better integrated to allow gains in logistics
through NFC (Schuitema, 2008).
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6.5.3 Summary
For both cases, most learning that was identified was teehoical learning and first order
learning about user response. Second order learning was not identified in this research, with
one exception.
Both systems show favourable user response. Technicallearning doesnotfocus on NFC
devices, which, is the consensus amongst actors, are ready, but on integrating these devices
in larger systems and with existing infrastructure.
The setup of the two cases reileet a different learning strategy. Payter emphasises rapidly
acquiring mass, tweaking their system currently in place. Rabo Mobiel emphasises learning
about using NFC in different settings in temporary pilots, honing their system to perfection
before introducing it on a larger scale.

6.6 Proteetion
6.6.1 Payter
Payter' s system is protected by strategie in vestment by the investment agency backing
Payter. The conditions and timing of this backing is unknown. But, in light of the scope of
Payter's vision of creating a system paid for by advertisement with an additional goal of
showcasing their rollout in The Netherlands for foreign licenses, this support can be
expected to last a few years at least.

6.6.2 Rabo Mobiel
Rabo Mobiel's cases are protected by a number of factors. Firstly, the mission of Rabo
Mobiel to develop mobile banking and mobile payment reflects a long term goal by Rabo
Mobiel founder and mother company Rabobank. To realise this goal, Rabo Mobiel receives
support from Rabobank. Secondly, the name and reputation of Rabobank also provide a
measure of protection, albeit intangible. Being rooted in one of the large banks of The
Netherlands makes Rabo Mobiel a popular firm to partner with, making it easier to set up
pilots in cooperation which leadstosharing costs and risks. Thirdly, Rabo Mobiel works to
structure the niche, or, as they call it: strive towards a viabie NFC ecosystem. This entails
an open attitude to innovation that should lead to enhanced structuration, and thus
protection, of the niche.

6.6.3 Summary
Proteetion in these cases emphasises strategie investment. In the case of Payter, this is the
sole proteetion mechanism. Rabo Mobiel also receives proteetion from the reputation of its
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mother company, making it a popular partner for cooperation. Furthermore, in setting up
cooperative pilots, Rabo Mobiel aims at structurising the niche. This, paradoxically, leads to
a situation where an actor rooted in one of the regimes is more successful in protecting the
niche than are newcomers to whom the niche is their raison d'être.

6.7 Niche-regime interaction
Most niche-regime interaction is handled at the global level of the niche, as described in
chapter five. However, the influence of regimes also becomes apparent on the locallevel, as
will he described in this section.

6. 7.1 Payter

Payter emphasises its independenee from both the mobile telephony regtme and the
European monetary regime. However, there are several indications that Payter's functioning
is influenced by the monetary regime. This influence manifests itself through Payter taking
steps to avoid a possible confrontation by explicitly not taking a competitive stance towards
banks. Payter' s business model, driven by advertisement, would allow them to provide
payment for free to shops. However, Payter chooses to charge shopkeepers the same
amount as they would pay for PIN transactions so as to pose no threat to banks.
Payter sees multiple ways in which banks could enact repercussions should they feel
threatened by Payter. First of all, Payter's payments are handled by Equens, a large payment
processing firm with which banks hold considerable clout. The same holds true for the
firms providing the point of sale terminals for shops: CCV Holland. In providing their
services, Payter needs the cooperation of these two firms. Through these firms, Payter
believes, banks could make their situation unworkable (Carpenter, 2008).
Payter sees payment services as the application that will drive NFC adoption. Banks, in
the eyes of Payter, are best suited to developing and introducing NFC payment applications
and infrastructure. In their eyes, banks are slow to fulfil this task, hampering NFC diffusion
through their inaction.

6.7.2 Rabo Mobiel

Being an actor rooted in the monetary regime and operating in the telephony regime, Rabo
Mobiel does not fear direct influence from the regime level intheir own pilots. However,
the do perceive regime dynamics to play a role in the development of the NFC field.
Rabo Mobiel sees the poor availability of NFC equipped mobile handsets as a severe
weakness in NFC adoption (Armstrong, 2008c). It notes a chicken-and-egg problem. Poor
availability of handsets means that there are hardly any potential users. On the other hand,
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the absence of NFC services means that phone manufacturers do not feel an urgency in
integrating NFC in their pbones as this brings costs (Desertine, 2008).
Rabo Mobiel is vocal in its opposition to the GSMA's plans for appropriating the secure
element. Not only binders this their own plans for launching NFC products, it also raises the
harriers to entry for potential NFC service providers, thus opposing Rabo Mobiel' s goal of a
viabie NFC ecosystem.
The advent ofthe Single Euro Payment Area, (SEPA), is commonly seen as a factor that
delays the development of payment systems for NFC as SEPA requires the same payment
processing system to he used throughout Europe. (e.g. Kleijmeer, Bayings, Schermer,
2008). European banks will need to choose a common system for handling payments, in
line with SEPA requirements. For Rabo Mobiel, however, SEPA is reason to step up
development of their system for processing transactions in a digital environment, MiniTix.
The NFC pilots serve this goa of further developing and testing MiniTix. Rabo Mobiel aims
to develop MiniTix into a system compliant with SEPA demands. Thus, it serves as an
alternative to the two SEPA compliant payment processing systems proposals which are
both American made, by Mastercard and Visa respectively. MiniTix, Rabobank promises, is
just as well suited, European made and cheaper (Armstrong, 2008c).
Associate actors
Like Payter, many ofthe actors with which Rabo Mobiel participated in the Molenaarsgraaf
pilot, feel that payment is the service that will drive NFC diffusion. Banks are seen as the
logical actors to develop and offer payment services. Banks, by extension, are also seen as
the industry that could convince mobile phone manufacturers to create more NFC equipped
phones. As it is, find most non bank actors, banks as well as mobile phone manufacturers,
are slow in the uptake of NFC, thus hindering adoption (e.g. Bayings, Van Mierlo,
Steegstra; 2008).

6.7.3 Summary
Payter perceives pressure from the monetary regime and applies chooses to conform to
banking traditions in order to prevent posing a threat to this regime. Rabo Mobiel in itself
represents the monetary regime interacting with the niche. They oppose the GSMA plans to
appropriate the SE, but have little power to do something about it.
Actors on the local level unanimously point to a chicken-and-egg problem in NFC where
mobile phone manufacturers do not invest in integrating NFC in their models because there
is no user demand and service providers are not able to develop NFC enabled services
because of poor handset availability teading to a non-existed base of potential customers.
They all see banks as the industry best suited to breaking this impasse, as payment is seen
as the driver for NFC adoption by end users. They are eager for banks to launeb payment
applications as this will put pressure on the mobile phone manufacturers and help a critical
mass of users to materialise.
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6.8 Position of societal interests at the locallevel
Through building applications and offering them to users, NFC technology will get societal
meaning. In chapter three, I have explained how NFC can influence the position of users. In
the current section, I will describe the role that users and their interests play at the local
level ofthe niche.
Both cases show considerable user involvement in their pilots. User experiences are
surveyed and users are invited to share their opinions on forums. The general perspective is
that, as NFC is a technology aimed at the end user, user friendliness is a key featur:e to win
them over. Especially in the field of payment, Payter and Rabo Mobiel agree, existing
methods of payment are strongly embedded in user practice. Both actors feel that only a
system that is easy to use will lure away customers from their normal means of payment,
cash and PIN (Carpenter, Armstrong; 2008). Optimising user convenience is thus very
important to local level actors. However, in chapter three, two features of NFC services
were identified that help to optimise user convenience and choice, but also subject users to a
measure of control as service providers gain a detailed insight in the behavioural pattems
and preferences of their customers. These features are a move towards personalised services
combined with automatic transaction logging. In this section, I will describe the role these
features play in the two cases.

6.8.1 Payter
While Payter offers user convenience and choice, their bottorn line is not providing the
optimal user experience. Their business model revolves around creating a platform for
advertisers to reach consumers. A base of potential subject for advertisement is build by
offering a mobile wallet In a sense, money is losing its neutrality: cash was a truly neutral
medium, a means to settie transactions anonymously. This trend towards coupling
information with payment started in the 1980s with the advent of cashless transactions with
bank cards. Time, place and provenanee of a transaction were logged. In Payter's system, an
additional layer of information is added. Money, or rather the payment system, has become
a marketing tooi. Payter offers payment services with the express goal of creating a base of
customers to which advertisement can he targeted.
Getting insight into user preferences and user habits is an important feature in a model
based on advertisement. Since Payter aims to grow into a platform on which many services
are offered, the Payter database will he filled with data on use of many different kinds of
services, building very detailed user profiles with information about spending behaviour,
movement pattems and susceptibility to advertisement. While people tend to forget where
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they have been and what they have done, these databases have a silicon memory, storing
every transaction. This detailed information gives service providers a measure of controL
Toa limited extent, this information asymmetry is undone by service providers by giving
users feedback about their transaction history. Here, NFC holds a distinct advantage over
most other data-base centred systems. Users can, at the touch of a button, request to view a
list of their last transactions. Thus, they can better inform themselves about their own
actions.
Advertisements, in the vision of Payter, it should be stressed, are notdirectedat users as
spam. Users only receive a certain ad when they tap a tag, thereby consenting to it. NFC
content retrieval is the technical means of choice for users to gain access to the
advertisements. Thus, the trade-off between convenience and choice in exchange for control
becomes very clear. Users receive a direct bonus for expressing their willingness to interact
with a service provider.

6.8.2 Rabo Mobiel
Like Payter, Rabo Mobiel' s pilots are offered on a personal basis. Users have to identify
themselves in order to make use of the service.
The business culture of Rabo Mobiel, representing a bank, is aimed at user trust. This, I
estimate, will make Rabo Mobiel carefut not to misrepresent societal interest. For fear of
bad publicity, but also because it would go against corporate values. This is reflected in
Rabo Mobiel's business model conceming NFC. Rabo Mobiel aims at improving their
relationship with customers by being present on the mobile phone, as well as reducing the
costs of cash. Rabo Mobiel has little to gain in aggregating user profiles. The personal data
serve administration purposes only. Compared to Payter, users leave a smaller digital
footprint in the pilots in which Rabo Mobiel participated. Rabo Mobiel does not aim at
hosting many different NFC services.
NFC content retrieval, indicated in chapter one to be a means to enhance user
empowerment, is used to offer visitors extra content in the Rotterdam Zoo. By tapping a tag
at animal displays, user get extra information about these animals sent to their phone.
High user friendliness and an intuitive interface Gust tap the device that you want to
interact with) led to enthusiastic adoption of mobile payment even with people that before
did not have a mobile phone. This points towards NFC services potentially being able to
reduce the digital divide for people who lack digital skills.

6.8.3 Summary
On the local level, users are actively present. They are involved in pilots so that actors can
team about user response and understanding of the new system. Actors in both systems
share a strong belief that user friendliness and user convenience need to be optimised in
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order for users to adopt NFC. However, in both cases users are addressed on their role of
consumers rather than as agents in a civil society. Thus, user convenience and user choice
are prominent subjects of the learning processes while using NFC to optimise user privacy
is not. Both systems rely heavily on databases in which users leave large digital footprints
on a personalised basis.
Between the two cases, there is a significant difference in how this comes to light. Both
systems, being offered on a personal basis rather than anonymously, lead to customers
entering into an intimate relationship with their service providers teaving large digital
footprints in service provider databases. In the case of Rabo Mobiel, user identity serves
administrative purposes only. Banks have no interest in building detailed databases of
consumer behaviour on the level of retail expenses and preferences. Using these databases
for purposes other than administration does not fit with regime rules. Therefore, in the case
of Rabo Mobiel, the position of users is not expected to change. Privacy plays the same role
as it did in other forms of cashless transactions like PIN.
The case of Payter paints a different picture. With Payter, user identity becomes a
bargaining tooi. In exchange for insight in their behaviour, users receive bonuses in the
form of price reductions and tailored offers. Service providers benefit from detailed
consumer profiles that can be used to plan services and influence choice. Payment is offered
to acquire a mass of users, to be brought in contact with advertisers. Money, or rather the
payment system, has become a marketing tooi. Payter offers payment services with the
express goal of creating a base of customers to which advertisement can be targeted.
The case of Payter questions the validity of only administering the proper storing and
handling ofpersonal data. Rather, this case gives rise to thinking of privacy, or identity, as a
tooi to rnaintaio an economie balance between consumers and vendors. Payter has built a
system where users use their identities to serve as part of the payment for services. In such a
scenario, protecting user identities means, besides enforcing the proper handling and
storage of personaf data, overseeing that users have a clear idea of the value of their
identities. This issue has not been identified by actors in the NFC niche and no activities are
carried out to team about this aspect.

6.9 Conclusions: lnterplay of niche processes and the role of societal
interests
Payter and Rabo Mobiel have a very different background. Payter being a start up firm, a
newcomer to the field of mobile telephony as well as payment. Rabo Mobiel, on the other
hand, is a typical iocurnbent that operates in the NFC niche being rooted in the European
monetary regime and, less strongly, in the mobile telephony regime. This difference in
backgrounds reverberates in all dynamics in the niche processes.
Aside from both systems emphasising NFC payment supported by additional features,
Payter and Rabo Mobiel have a drastically different vision, in line with their different
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backgrounds. Payter has built its vision around the possibilities of NFC and eentres on
advertisement and on Payter becoming a content aggregator: service providers can use the
Payter application as a platform for offering their services. To realise this vision, Payter
needs to rapidly expand their user base, acquiring critical mass. Rabo Mobiel, on the other
hand, sees NFC as a promising technology that fits in a larger strategy of developing mobile
payment applications reducing the burden of cash and strengthening their relations with
their customers. They value reliability over rapid expansion, focussing on leaming rather
than permanency.
Payter, as a newcomer, had a small social network upon starting. When the firm proved
able to build a working system, expansion has led to more cooperative development of
services and a larger, if still small, social network. Rabo Mobiel, upon establishment,
became part of a social network already in existence, which it has extended in further pilots.
Their network is composed of firms from different industries. Most of these firms are
incumbents, but also newcomers are present. Alignment is high, with the RIFD Platform as
a dedicated network builder.
Regarding niche-regime interaction, Payter's advertisement-based vision, that allows
them to offer payment infrastructure to shopkeepers at no cost could potentially lead to a
conflict with banks as banks do charge shopkeepers a small amount per electronic
transaction. To avoid such a conflict, Payter applies self-censorship charging the same
amount as banks for cashless transactions. Rabo Mobiel, being a bank, does not fear
obstruction by other banks. The mobile telephony regime is seen as hindering niche
development as the GSMA plans to appropriate the Secure Element, charging service
providers a fee for storing data on it.
On the local level, users are actively present. They are involved in pilots so that actors can
leam about user response and understanding of the new system. However, in both cases
users are addressed on their role of consumers rather than as agents in a civil society. Thus,
user convenience and user choice are prominent subjects of the leaming processes while
using NFC to optimise user privacy is not. Both systems rely heavily on databases in which
users leave large digital footprints on a personalised basis.
Between the two cases, there is a significant difference in how this comes to light. In the
case of Rabo Mobiel, user identity serves administrative purposes only. Therefore, in the
case of Rabo Mobiel, the position of users is not expected to change. Privacy plays the same
role as it did in other forms of cashless transactions like PIN.
The case of Payter paints a different picture. With Payter, user identity becomes a
bargaining tooi. In exchange for insight in their behaviour, users receive bonuses in the
form of price reductions and tailored offers. Service providers benefit from detailed
consumer profiles that can be used to plan services and influence choice. This case gives
rise to thinking of privacy, or identity, as a tooi to maintain an economie balance between
consumers and vendors. Payter has built a system where users use their identities to serve as
part of the payment for services. In such a scenario, protecting user identities means,
besides enforcing the proper handling and storage of personal data, overseeing that users

78

have a clear idea of the value of their identities. This issue has not been identified by actors
in the NFC niche and no activities are carried out to leam about this aspect.
Both cases at the locallevel show reasonably successful development, but in different ways.
Payter has developed a vision capturing the different possibilities of NFC. Their vision is
appealing to entrepreneurs and users responds well to it. In their rapid expansion and
permanent roll-out, they succeeded in creating a strong, continuously visible example. Their
network, while small, is growing thanks to this. Weaker points also exist. Imptementing the
results of leaming in an existing system is likely to he harder than leaming from temporary
pilots. Payter furthermore, does not fully imptement their advertisement-based vision as it
fears repercussions from the banking regime if it will offer payment for free to shopkeepers.
For Rabo Mobiel, the vision on mobile payment is strong enough to drive NFC activities
forward. Rabo Mobiel is embedded in a strong social network with high alignment and a
dedicated network builder. Working with temporary pilots allows it to imptement lessoos
from one pilot in the next, optimizing leaming. Rabo Mobiel does not feel a direct threat
from regimes, but feels the telephony regime's plans to appropriate the SE as a setback to
the niche.
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7 Conclusions
7.1 Introduetion
In this chapter, I will answer the research questions that I have raised at the beginning of
this report and draw conclusions. Before arriving at my main research question, Cao
Strategie Niche Management be applied to NFC?, I will first answer my two sub
questions. In sectien 7.2, the question How is NFC being developed in The Netherlands?
will be addressed. To answer this question, I have made use of the theoretica! framewerk
laid down in Strategie Niche Management. Using this approach led to a number of
additional questions stemming from using SNM as a theoretica! framework. These sub
questions will be introduced in sectien 7 .2. Th is sectien does not focus solely on past
events. In addition to descrihing niche development until the present day, I will use a
framewerk by Geels and Schot to extrapolate current developments in order to indicate
possible transition pathways for NFC. In sectien 7.3, I will investigate my second sub
question: What role do societal interests play in the development of NFC? My main
research question: Cao Strategie Niche Management be applied to NFC? explores the
validity of SNM, which has been developed on cases studying the introduetion of
sustainable technologies, for IT innovations. I investigate this question in sectien 7.4. The
answer to this question can contribute to enhancing the SNM approach. On the one hand,
this research enhances SNM as it applies SNM in a domaio that it has previously not been
used in. On the other hand, applying SNM to a new domaio has uncovered some biases in
SNM that can now be adjusted. Finally, sectien 7.5 offers a discussion of issues that are
worthy of future investigation.

7.2 How is NFC being developed in the Netherlands?
Using the Strategie Niche Management approach focuses on analysing processes within the
niche. In order to structure identifying and descrihing these processes, I have introduced the
following sub questions in chapter two.
1. Which socio-teehoical regimes are relevant to NFC?
2. Wh ieh activities are carried out on the globallevel of the NFC niche?
3. From which visions and by which networks have activities at the globallevel taken
place; how is it protected and what has been leamed?
4. What experiments with NFC have been carried out in the two cases?
5. From which visions and by which networks have experiments been carried out, how
are they protected and what has been leamed?
6. How does the niche interact with the regime?
7. Which transition paths are likely for the NFC niche?
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In this section, I will briefly answer these questions. The resulting narrative is the answer to
the first research question.

7.2.1 Which socio-technical regimes are relevant to NFC?

Two traits of Near Field Communication make it a relevant technology for two sociotechnical regimes. First, the emphasis on integrating NFC in mobile telephones makes it
relevant to the mobile telephony regime. Second, the commonly held view is that NFCenable payment will drive adoption by users. This takes NFC into the domain of the
European monetary regime.
Both regimes see opportunities in NFC development, but in different ways. The
telephony regime does not aim at providing services but tries to achieve a position where
they claim ownership over the NFC chip' s secure element. This would allow the telephony
regime to charge service providers a fee for storing data on this chip. The monetary regime
represents a large group of potential NFC service providers, banks being the best suited
actor group to offer payment services. Offering payment using NFC helps the monetary
regime reduce the burden of cash while, at the same time, presence on the mobile phone
allows the regime to strengthen their relation with users. Their interest lies in NFC
developing in a way that lowers harriers to service providers. Both regimes are represented
at the niche level to lobby fortheir interests.

7.2.2 What activities are carried out at the globallevel of the NFC niche?

The globallevel of the niche emerged in 2004 with the establishment of the NFC Forum
and has expanded after that. Activities at the global level are mainly directed at three goals.
Creating specifications and standards for NFC, stimulating NFC use and mediating issues
arising from NFC technology. The two largestissues at hand are agreeing on alocation for
the NFC's secure element and establishing an organisation at the nationallevel tasked with
preventing the network complexities arising from future widespread diffusion of NFC
becoming overly complex. As long as these issues are unresolved, mobile phone
manufacturers are unlikely to integrate NFC in their new models on a large scale,
hampering the diffusion ofNFC on the localleveL

7.2.3 From which visions and by which networks have activities at the global
level taken place; how is it protected and what has been learned?

The niche's globallevel has been successful in creating a vision centred on integration in
the mobile phone. Over time specifications were released and more emphasis was put on
sharing knowledge on successful experiments to support NFC development. These
activities contributed to the vision becoming more robust as social networks supporting this
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vision grew and more specific through a better definition of the technology and sharing the
results of experiments.
While social networks are dominated by incumbents, there is place for newcomers.
However, newcomers do nothave much power in steering the activities at the globallevel.
Alignment in these networks was low in the beginning, but is rising with the help of the
evolving vision. Two dedicated network builders help the social networks on the global
level to further expand and gain alignment.
Leaming at the global level focuses on structurising the niche. Both by setting up a
committee to counter arising incompatibility issues and by the impromptu creation of a
network to negotiate the establishment of a Trusted Service Manager, the global level bas
shown to be able to respond to issues arising from experiences.
Measures to proteet the niche, at the global level, aim at speeding up structurising it.
Also, creating a vision that emphasised integration in the mobile phone proved a successful
bid for proteetion by the mobile telephony regime.

7.2.4 What experiments with NFC have been carried out in the two cases?

The two cases I have investigated, a system called Payter and a series of experiments
conducted by Rabo Mobiel, have a lot in common. Both started their experiments in the
summer of 2007. Both use NFC to offer payment while at the same time developing
functions to support the payment part, like loyalty, content retrieval and ticketing. However,
the two cases are also very different. Payter is a start-up firm backed by an investment
agency, Rabo Mobiel is a full daughter of Rabobank, thus originating from the monetary
regime and operating in the domain of the mobile telephony regime. Rabo Mobiel bas a
mission of long term innovation in mobile financial services.

7.2.5 From which visions and by which networks have experiments been
carried out, how are they protected and what has been learned?

The differences in background between the firms bebind the two cases reverberate strongly
in the way their experiments are set up. Payter bas developed a vision centred around the
possibilities of NFC. Their business model drives on advertisement. They see NFC as a
novel way to bring advertisers in direct contact with customers, offering payment, ticketing
and loyalty services to get a base of users at which these advertisements can be directed.
Rabo Mobiel works from a mission that is notbasedon the technology. Their vision reflects
the interest in NFC the monetary regime bas expressed: reducing the costs of cash by
offering NFC payment and improving customer relations. Their vision is not based on NFC,
rather they see NFC as the technology that is currently the most promising in realising their
goals. Besides creating a vision to support their own experiments, Rabo Mobiel actively
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pursues a vision of the need for NFC to develop into a viabie ecosystem. Roughly meaning
the same as creating a niche, this means that Rabo Mobiel envisions that for NFC to
succeed, harriers to entry should be low both in terms of knowledge as in financial
investments. Both experiments are too recent for me to notice an evolution in the visions of
both Payter and Rabo Mobiel.
In the first phase of development, Payter received little support from a social network.
When the firm proved able to build a working system, expansion has led to more
cooperative development of services and a larger, if still small, social network. Their
network consists mostly of firms that use NFC applications "on the shop floor" . Alignment
in this network is limited, and it lacks a dedicated network builder.
Rabo Mobiel, upon establishment, became part of a social network already in existence.
In further pilots, it has extended this network. Composition in this network eentres on large,
iocurnbent firms. Alignment is high, with the RIFD Platform as a dedicated network
builder.
Leaming in both experiments centred mostly on technical leaming and first order
leaming about users. In both cases, a different leaming strategy was employed. Payter
emphasises rapidly acquiring mass, tweaking their system currently in place. Rabo Mobiel
emphasises leaming about using NFC in different settings in temporary pilots, honing their
system to perfection before introducing it on a larger scale.
Proteetion in both cases emphasises strategie investment. In the case ofPayter, this is the
sole proteetion mechanism. Rabo Mobiel, in setting up cooperative pilots, aims at
structurising the niche. This, paradoxically, leadstoa situation where an actor rooted in one
of the regimes is more successful in protecting the niche than are newcomers to whom the
niche is their raison d'être.

7.2.6 How does the niche interact with the regime?

As the global level of the NFC niche emerged earlier than the local level, the global level,
and the NFC Forum in particular, acts as the spokesperson for the niche in niche-regime
interaction. The mobile telephony regime is heavily represented in this Forum. Involvement
of the telephony regime might have been a good idea in the earliest of days, helping to
proteet the emerging niche. However, the telephony regime is now represented at the global
level so strongly that it is a position to steer niche developments to suit its own agenda. The
monetary regime, in contrast to the telephony regime, is only marginally represented in the
NFC Forum. Still, representing a big group of potential NFC service providers, their
opinions are of concern to the Forum that is eager to stimulate NFC use.
At the global level, two issues need to be solved in which the telephony regime takes a firm
stance. The first issue relates to the location of the Secure Element and the second, related
to that, a proposal for payment standards. On these topics, which are still unresolved, the
mobile telephony regime and the European monetary regime are locked into conflict. This
conflict is not so much between the regimes and the niche as it is a conflict between
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regimes, a fight for legitimacy as each strives to see its interests safeguarded in the
development of NFC. How these issues are resolved is still unknown, but the telephony
regime certainly holds the higher ground.
At the local level, interestingly, actors urge the monetary regime to interact with the
niche more heavily. Banks offering NFC enabled payment, they perceive, create pressure
on mobile phone manufacturers to integrate NFC in their handsets, speeding up NFC
diffusion.

7.2.7 Which transition paths are likely for the NFC niche?

Concluding on niche development, both the global level as the local level show reasonably
successful development, but in different ways. The global level shows signs of successful
niche development most significantly in communicating its vision and in creating
supporting social networks. Having such strong relationships to the mobile telephony
regime seems a less successful dynamic, as it has brought this regime in a position that it
can steer niche developments to suit its own agenda. In seeking proteetion with the mobile
telephony regime, what seemed a sensible idea when the NFC niche commenced, might
now backfire as the telephony regime now holds a dominant position in the NFC Forum.
Cernparing the two series of experiments, both Payter and Rabo Mobiel show signs of
successful niche development. Rabo Mobiel seems slightly more successful than Payter
with more emphasis on leaming and network building. While Payter's vision is linked
tighter to NFC and communicates a message appealing to entrepreneurs, Rabo Mobiel,
more than Payter, explicitly aims at not only developing their own NFC system, but also
contributing to developing the field, the niche. This is done through a cooperative approach
in setting up pilots. Rabo Mobiel has a more secure position in interacting with the regimes
as it fears no direct obstruction from either regime.
In the light of the current state of affairs and the processes that drive them, what can be said
about future developments? I will use the transition mechanisms of hybridisation and niche
accumulation (Geels, 2005 and Raven, 2007) and the framewerk to assess socio-technical
transitions developed by Geels and Schot (2007), to answer this question. These
frameworks are described in chapter two.
I expect the process of transitions to show more signs of hybridisation than niche
accumulation. Hybridisation refers to innovations being introduced closely related to
existing systems, while niche accumulation envisions a more competitive approach. The
NFC niche has been vocal in trying to find support with regimes, thus opting for a path
emphasising hybridisation. The drawbacks of hybridisation are now becoming clear, with
the telephony regime in a powerful position, quite possibly successful in trying to steer
niche development in a direction to suit its agenda.
As NFC promises to offer many different services in different settings, niche
accumulation will occur, but in each niche, NFC is likely to be introduced in close relations
to existing systems. The next few years will see an emphasis on payment services as a main
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driver for NFC adoption, likely in combination with loyalty programmes. When many
people have an NFC phone and broad user base has been established, offering services over
NFC becomes interesting in other sectors as well. Examples may be ticketing in cinemas or
amusement parks, NFC parking, NFC information services in shops or on railway stations.
Activities from a newcomer like Payter could, in theory, cause a technological substitution,
meaning that the NFC niche would replace the current monetary regime. As Payter's
business model allows Payter to offer payment for free, this could lead to a crash of the
current cashless payment systems like PIN and Chipknip. However, for such a transition to
occur, the regime must be destabilised because of landscape pressure. No such landscape
pressure is present at the moment, leaving the monetary regime much too stabie to be easily
replaced. Furthermore, Payter has indicated not to plan on following this road, which it
perceives as much too risky.
A more likely transition path, considering the heavy influence from two regimes, is a
reconfiguration pathway. This transition path occurs when an innovation is being developed
in a niche close to regimes. At first, it is adopted by the regime to solve local problems.
Over time, the niche may appear so successful to the actors in the regime that they are
willing to change the regime in order to accommodate the niche. Thus, parts of the regime
will reinvent itself, essentially becoming a new one rising from the ashes of the old. No
landscape pressure is necessary to create such a dynamic, although it could speed the
process up (or slow it down). In the case ofNFC, reconfiguration entails the adoption by the
monetary regime. This forces the regime to adapt its rules to accommodate NFC. Changes
needed could entail structural changes as a need for new actors arises, like the TSM.
Changes can also refer to culture, the monetary regime adapting the way it deals with
clients. The mobile telephony regime would not need to change that much, irrespective to
the outcome of the issues at hand. Either they will receive fees from service providers or
they don't, the regime does not need to change.
Interviewed actors from both the telephony regime and the monetary regime do not feel
that these regimes will need to change their relations much (Bruinsma, 2008; Steegstra,
2008). Resolving the outstanding issues demands efforts from both regimes in reaching a
consensus. The fact that negotiating a solution yields so much trouble reflects that both
regimes operate by very different rules. Rather than the regimes choosing or being forced to
change and overcome these differences, the activities carried out in the niche acknowledge
the differences, trying to work around them. Niche activities show a development towards
building the physical and organisational infrastructure needed to enable NFC services in a
way that permits regime actors to offer their traditional services using NFC with a minimum
of adaptation on their part.
In whatever way NFC will transeend from niche to regime status (indeed, it might not
happen at all, although current dynamics certainly point this way), it will be a long process.
Things are only just beginning.
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7.3 What role do societal interests play in the development of NFC?
Near Field Communication, stated in the first chapter, has the ability both to serve societal
interests and to infringe on them. Interests served are, notably, user convenience, choice and
easy access to information through NFC content retrieval. Hand in hand with these benefits,
some features ofNFC may cause societal interests to be infringed. NFC is a technology that
relies heavily on databases. All transactions conducted with NFC are logged. Furthermore,
NFC allows service providers to offer diverse services with a single application. These two
features combined allow service providers to build detailed profiles of user behaviour and
user preferences. A third feature of NFC applications enhances the worth of these
databases. NFC applications are offered on a personalised basis by default. Users sign up
for NFC services on a personalised basis. Thus, the detailed profiles in service providers'
databases, by extension, also hold personalised data. Personalised data on user behaviour
and preferences. This is not necessarily against user interests, as it allows service providers
to tailor services to user needs or profiles. Access to these data give service providers a
measure of control, as they can direct their actions on the basis of user profiles. Therefore,
users should be aware that with NFC, they enter into an intimate relationship with service
providers.
In this section, I draw conclusions on the role of societal interests in the activities of the
NFC niche. Global level promotional efforts emphasise user empowerment. Increased
convenience, more choice, facilitated interfaces based on touching a device, easy access to
information. There is a strong believe that user needs have to be served with NFC if users
are to adopt it. However, there is no actor present dedicated to represent user interests.
Thus, acting in line with user interests goes well as long as it is in line with actor interests.
Mostly, this will be the case, as actors strive towards user adoption, thus having to convince
users that their services respond to user needs. In solving the two outstanding issues at the
global level, societal needs are not served best by every option. From a user perspective, a
non-proprietary solution of SE location is to be preferred in order to keep harriers to entry
as low as possible for service providers. That willlikely lead to an increase in the amount of
NFC services and even allow users to build NFC applications themselves. Here, the mobile
telephony regime can be seen to act against societal interests.
Establishing a TSM is also relevant to users. Logica notes that users need to have a
single place to go in case of malfunction; a possible task for the TSM (Bayings, 2008).
However, most actors involved in negotiating its establishment focus on why a TSM is
needed from a service provider's point of view.
On the local level, users are actively present. They are involved in pilots so that actors can
leam about user response and understanding of the new system. Actors in both systems
share a strong belief that user friendliness and user convenience need to be optimised in
order for users to adopt NFC. However, in both cases users are addressed on their role of
consumers rather than as agents in a civil society. Thus, user convenience and user choice
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are prominent subjects of the leaming processes while using NFC to optimise user privacy
is not. Both systems rely heavily on databases in which users leave large digital footprints
on a personalised basis.
Between the two cases, there is a significant difference in how this comes to light. Both
systems, being offered on a personaf basis rather than anonymously, lead to customers
entering into an intimate relationship with their service providers teaving large digital
footprints in service provider databases. In the case of Rabo Mobiel, user identity serves
administrative purposes only. Banks have no interest in building detailed databases of
consumer behaviour on the level of retail expenses and preferences. Using these databases
for purposes other than administration does not fit with regime rules. Therefore, in the case
of Rabo Mobiel, the position of users is not expected to change. Privacy plays the same role
as it did in other forms of cashless transactions like PIN.
The case of Payter paints a different picture. With Payter, user identity becomes a
bargaining tooi. In exchange for insight intheir behavior, users receive bonuses in the form
of price reductions and tailored offers. Service providers benefit from detailed consumer
profiles that can be used to plan services and influence choice. Payment is offered to
acquire a mass of users, to be brought in contact with advertisers. Money, or rather the
payment system, has become a marketing tooi. Payter offers payment services with the
express goal of creating a base of customers to which advertisement can be targeted.
The case of Payter questions the validity of only administering the proper storing and
handling of personaf data. Rather, this case gives rise to thinking of privacy, or identity, as a
tooi to rnaintaio an economie balance between consumers and vendors. Payter has built a
system where users use their identities to serve as part of the payment for services. In such a
scenario, protecting user identities means, besides enforcing the proper handling and
storage of personaf data, overseeing that users have a clear idea of the value of their
identities. This issue has not been identified by actors in the NFC niche and no activities are
carried out to leam about this aspect.
Apart from user identities playing a role on the level of NFC applications, as described
above, handling personaf data is an issue happens on the level of service provider's
databases. The Data Proteetion Agency, besides enforcing data proteetion legislation, also
serves as a platform to promote privacy by design, or privacy enhancing technologies
(PETs). PETs refer to ways of storing personalised data in a way that maximises anonymity
of users, for example by storing user profiles in a separate database as user identities. I have
found little or no evidence of niche actors directing their Ieaming processes towards
leaming about developing NFC as a privacy enhancing technology. It appears not to be a
priority.
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7.4 Can Strategie Niche Management be applied to NFC?
In chapter two, I suggested that SNM can indeed he used to describe and analyse an
information and communication technology. In that chapter, I also proposed a few minor
changes for the theory to better accommodate descrihing Near Field Communication. This
section describes my findings on the applicability of SNM on NFC. I will also review
changes I have proposed and additional hypotheses I have made.
In general, SNM proved very well capable of providing an analytica! framework for
descrihing NFC. However, in line with expectations, a few adjustments are in order.

7.4.1 Sustainability out, privacy in
The first adjustment to he made refers to the teading concept in SNM. Being developed on
investigating the development of sustainable technologies, SNM uses sustainability as a
guiding concept. For the purposes of NFC, I have replaced "sustainability" as a teading
concept with "privacy". That does not mean that optimising privacy should he the goal of
NFC development. Rather, privacy is identified as an important societal aspect that should
he part of the learning processes in the niche, just as sustainability is an important aspect
that warrants attention when applying SNM for biomass.
Replacing "sustainability" with "privacy" had an interesting result. In traditional SNM,
niches are described that develop from a promise of sustainability. Regimes relevant to
these niches react by treating the concept of sustainability as opposing economie growth,
claiming there to he a trade-off between the two. Development of new technology in niches
thus faced the task of proving that this trade-off does not exist, questioning the validity of
concepts used in the regime. In the case of NFC, using privacy, similar tension occurs, but
leads to a different dynamic. The concept of privacy and its proteetion are deeply embedded
in the regimes through privacy regulations. Even though privacy is embedded in the
regimes, it is treated with a similar attitude as sustainability, stating that overly attending to
privacy needs detracts from business performance. With NFC, niche actors do not aim at
questioning this mismatch between privacy and performance. However, niche
developments do raise questions regarding the validity of the concept of privacy that is used
in the regime.
Adopting privacy as a guiding principal was useful in two respects. First, it provided a
conceptual basis for studying the role that privacy plays in niche and regime developments.
Secondly, it helped to show how societally relevant concepts can become subject to
pressure from niche developments.
I conclude that in the case ofNFC, adopting privacy as a guiding principle proved useful
for studying societal aspects of NFC. However, the guiding concept functions slightly
different from the role that sustainability performed as a guiding concept in previous SNM
studies. lt Sustainability, in traditional SNM, reflected a promise of the niche and provided
niche actors with a sense of legitimisation in their actions. Using privacy as a guiding
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principle does not reileet the promise that niche developments have the way that
sustainability is a promise that was carried by niche activities. Still, I argue that choosing
privacy can be justified as the goal in SNM is not to help niche actors fulfil their promises.
The goal is SNM is to optimise leaming processes in a way that best serves the interest of
all stakeholders.
For future use ofSNM in cases not related to sustainability, I suggest that in choosing as
a guiding principle, the matter of who supports this principle is secondary to the question:
do developments in the niche cause this concept to be questioned? An interesting endeavour
would be to investigate whether such tension would lead to topics of leaming processes,
either in the niche or intherelevant regime(s).

7 .4.2 Public sector involvement

Strategie Niche Management cases conducted thus far have nearly always shown actors
from the public sector to play a role in niche developments, notably in providing proteetion
either through economie measures (subsidies, tax exemptions, prizes) or through judicial
measures (creating stimulating regulations or creating regulatory harriers for altematives).
In section 2.4.2, I hypothesised that private sector actors are very capable of protecting a
niche themselves, even though SNM tacitly assumes public sector actors to play a dominant
role in providing protection. The NFC niche supports this hypothesis. It is protected solely
by private sector actors, by strategie investment on the local level and through rapid
structurisation on the globallevel.
While this condusion does not yield a specific recommendation for amending SNM,
adding a case of a niche supported solely by actors from the private sectors to the growing
corpus of SNM research could perhaps alleviate an implicit bias towards public sector
involvement in niche developments, as the majority of SNM cases does stress public sector
involvement.

7.4.3 Standards-based technologies and SNM

In section 2.4.2, I stated that the teehoical specifications for NFC were established as open
standards by a network of firms supporting NFC development. I hypothesised that in such a
standards-based technology, the globallevel ofthe niche will be established before the local
level. My investigation into NFC supports this hypothesis. Indeed, setting standards, an
activity carried out at the global level, allows the local level to emerge from the global
level. Actors will be reluctant to experiment with a technology if they do not know if it will
adhere to standards. And more than that: publishing standards and specifications opens the
field to actors, allowing them to experiment. This contrasts to the assumption that the global
level emerges from the locallevel, representing an emerging field or community.
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7.4.4 Niche-regime interaction at the global level

In studying NFC, I found that niche-regime interaction is for the most part coordinated at
the global level. I suggest that this is a direct result of NFC being a technology based on
open standards. As the global level of the NFC niche was established through forming the
NFC Forum, a netwerk emerged that not only standardised a new technology, it also sought
to relate this technology to existing socio-teehoical systems and to the regimes supporting
it. This netwerk was, from the start, open for regime actors to join. Thus, the NFC Forum
became a liaison not only between actors interested in NFC, but also between the niche and
relevant regimes.

7.4.5 Seeking proteetion with regimes

Protection, in SNM, are measures by which niche actors (partially) shield a promising
technology from a harsh selection environment and iocurnbent systems. I have found,
however, that proteetion can also occur by seeking shelter with iocurnbent systems. One of
the protective measures employed by the NFC niche was, in fact, to seek the support from a
regime. By involving the mobile telephony regime in NFC development, the niche
successfully gained its support. This led the mobile telephony regime to aid in NFC
development and helping to structurise the niche by adopting and contributing to its vision
and part of the niche rules. To the best of my knowledge, SNM literature has not yet
described seeking support with a regime as a metbod to proteet the niche. Rather, SNM
wam against too much regime interference. While initially, NFC development has
benefitled from regime participation, the mobile telephony regime is now so strongly
embedded in the niche that it can direct niche developments to suit its agenda. This raises
questions about appropriate timing for seeking regime involvement in niches.

7.4.6 Newcomers vs. incumbents

Newcomers are more likely to engage in radical innovation, as they are unfettered by
regime rules and traditions. Iocurnbents have more means at their disposal to engage in a
prolonged process of innovating. Both these assumptions, that have long been part of SNM
tradition, are supported by the findings described in this report.
However, there is more to it. Iocurnbents have shown to be better able to build social
networks supporting their experiments. Their longer existence and reputation could well
play a part in this. Having history makes it easier for other firms to decide whether or not to
relate to an incumbent, as an iocurnbent actor can be judged on previous actions. This
facilitates building social networks.
Newcomers lack such a bistorical context in which they can be fitted and thus face a
harder task of creating networks.
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7.5 Discussion and directions for future research
7.5.1 Discussion
As the cases I have researched are of such a recent nature, it is hard to judge the niche
processes on the basis of their success. Both cases are still busy leaming and do so in a
different way and in a different direction, making it hard to compare the two. The cases
cannot he judged on the basis of their outcome as the outcome lies in the future. This was
especially the case with leaming. In this research project, I have only succeeded in gaining
limited understanding of the experiences gathered from the pilots. This is due to three
factors. First of all, actors, notably Payter, have been slightly hesitant to share their
experiences as these are part of their competitive advantage. Furthermore, there has been
little time for retlection. Valuable lessoos can sometimes need a while to mature, emerging
when time has passed. Lastly, the recent nature of the experiments means that often the
results of leaming have not yet been implemented in new experiments. This makes it hard
to judge the measure of success in leaming.
Studying niche processes on the global level has been equally hard, if not harder.
Especially the negotiation processes at the global level remaio a black box. Through
interviews and a few publications, I have leamed of the existence of the issues at hand and
the actor groups supporting different solutions. How, exactly, these issues are being solved,
is unknown to me.
In all, I feel that while this research project has yielded some interesting results, the
hypotheses I make could do with more support. Therefore, I have the following
recommendations for future research.

7 .5.2 Directions for future research
Regarding directions for future research, I recommend research topics in two fields:
additional research on NFC and additional research on applying SNM to innovations other
than sustainable technologies.
Additional NFC research
The issues at the global level are both intriguing and very important in determining the
future of NFC. Both the process of deciding on a location for the Secure Element and the
negotiations on the establishment of a Trusted Service Manager are worth extra attention. In
resolving the SE location issue, insight into the roles and actions of both regimes and the
NFC Forum and the kind and force ofpressure theseactorscan exert will prove valuable in
assessing the future direction ofNFC. So too will insight in the establishment of a TSM.
Additional research applying SNM to non-sustainable technologies
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While this research indicates that SNM is indeed a valid approach to analyse other
innovations than sustainable technologies, this warrants extra attention. The role and
importance of the guiding principle in SNM warrants extra thought.
Furthermore, I have found some support for my hypotheses regarding minor additions to
the SNM model. However, the base of evidence supporting these hypotheses is very thin
indeed. More case studies need to confirm whether these hypotheses can actually be
supported.
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Appendix 1: Science and Technology studies
Al.l Determinism: technology influences society
In chapter two, I have stated that within Science and Technology Studies (STS), there is a
consensus of the reciprocal influence of technology and society. This statement deserves
some nuance. The above notion of technology and society shaping each other is called
constructivism. Determinist scholars oppose this notion. Instead, they begin their search
after an innovation has been introduced. They see that new technology can have a profound
way of shaping human society and, naturally, want to study it.
(Technological) determinism is mostoften found in the work ofhistorians oftechnology.
This is not to say that all historians adhere to determinism. On the contrary: most would be
quite cross if called so. Rather than denying that technology might, to a certain extent, be
shaped by society, the common denominator amongst most deterministic work is the focus
of the questions they try to answer. The questions are aimed at exploring the influence of
technology on society, never the other way around. This often creates narratives like: "how
the Pill produced a sexual revolution" or "cars created suburbia". Moreover, they do not
deal with the development of technology, implicitly assuming that new technology has a
habit appearing on stage as if it were a deus ex machina. In what is sametimes called "hard"
determinism, technological artefacts are imbued with agency. That means that artefacts
have the power to change our society. With the advance of technology, these changes
become ever further reaching and irreversible (Marx and Smith, 1994). "Soft" determinism,
on the other hand, reminds us that technology, like the rest of human history, is shaped by
human action, but leaves it at that. No attempt is made to study the nature and scope of this
interplay.
By narrowing one's intellectual focus to study just the influence of technology on
society, one needs to make assumptions that are hard to maintain. Determinists depart from
the stance that technological innovation is a process that keeps itself going, driven by its
own internat logic in a sphere independent from society. Adopting this view would lead us
to believe that technology does influence society, but unilaterally so. In business, this view
is widely known as technology push, as opposed to market pull.
A classic example of determinism is an essay by economie historian Robert Heilbroner,
titled Do machines make history?. Very telling is the quote that Heilbroner starts his artiele
with: "The hand-mil/ gives you society with the jeudal lord; the steam-mill, society with the
industrial capitalist. " This quote from Karl Marx's The Poverty of Philosophy shows the
chosen angle: technology influences social structure (Heilbroner, 1967). For Heilbroner,
like for other determinists, technology is one of the major driving forces in history. And
more: the path that technology advances along is taken as logica!, more or less predictabie
and even necessitous. In its development and advance, a society has to pass the age of steam
power in order to end up with electricity. With the advance of technology, societal
innovation became possible or even necessary.
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A1.2 The Social Construction of Technology: the unpredictable and
non-linear nature of i nnovation
In the 1980s, a new body of work starts growing, based on the assumption that changes in
technology and society come together, "as a package" (Bijker and Law, 1992). That means
that if you want to understand the developments in either of them, you need to study both.
All of a sudden, developments in technology are as much in need of a proper explanation as
are the effects they cause. No langer is technology a renegade force that follows no rules
but its own. Explaining the ho w's and why's of technological developments becomes part of
the job and is endogenised in the new theories. These theories are labelled constructivist
theories, studying the intertwining of society and technology. One of the bigger amongst
these constructivist approaches is the Social Construction of Technology (SCOT).
In their hallmark artiele The Social Construction of Facts and Artifacts, Trevor Pinch
and Wiebe Bijker provide an excellent example of this theory. In descrihing the
development process of the bicycle in England, they show a rich picture of hits and misses,
different agendas and switching preferences of diverse social groups. A plethora of different
bicycles have been introduced over a few decades. Different groups of users had different
expectations and requirements for their bikes. Youngsters wanted speed, older people and
wamen wanted a comfortable ride. Folk in rural areas fought fora complete ban altogether.
Not a linear and logical process at all! In what reads as a navel, Pinch and Bijker teil a tale
of enthusiastic engineers, contempt from the masses and daredevil races. (Pinch and Bijker,
1984)
So, one of the main problems that SCOT had with the determinists was their idea of a
linear development of technology. Rather, advocates of SCOT like Pinch and Bijker,
advocated that the development of technology is a process that is somewhat similar to
evolution, where the mechanisms of variation and selection play a part. The shapes, sizes
and functionalities of artefacts in our daily lives are certainly not the only possible
configurations. Engineers create different models (variation), different groups in society
select from them. Bijker emphasizes that analysing the misses is just as important as
studying the hits. He argues that what constitutes a "hit" or a "miss" is defined in theeyes of
the beholder, rather than a given (Bijker, 1995). At the moment of development, many
different configurations are in fierce competition, each trying to become the dominant
design. A linear model can only he found when looking in hindsight (Pinch and Bijker,
1984).
The shape and functions of new technologies is, according to SCOT, determined by the
interaction of different social groups. The term "social group" is left vague on purpose to he
able to include all kinds of people and organisations. A heterogeneaus mix of engineers and
potential user groups, regulators and opponents. Indeed, everyone that over the course of
the development of the new technology has any form of influence over its development
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process should he included in the analysis. All these relevant social groups are likely to
have a different perception ofthe new technology. Not only injudging its merits, but also in
how it should he designed. This is called interprelive jlexibility (Pinch and Bijker, 1987).
SCOT, and this is a very valuable insight, teaches us that the development of technology
can very easily take a turn as a new social group, with its own agenda, rises to become the
dominant one, effectively replacing the other. This interpretive tlexibility, together with
changing dominance, makes the process of development and use of technology quite
unpredictable.
Over time, dominant social groups will limit this tlexibility as they decide which
particular design suits them best. This is a process called closure. Closure, according to
Pinch and Bijker, happens as problems associated with the technology are solved or have
disappeared. (Pinch and Bijker, 1984). Thomas Misa adds the notion of stability to the
concept of closure. Ciosure not only means the disappearance of problems. Moreover, it is
the process in which objects in their provisional state (when different groups have different
opinions on the value and shape of the object) stabilize and consensus is reached (Misa,
1992). In stability, a dominant design emerges.

Al.3 Actor Netwerk Theory: new technology is shaped by interaction
in networks
The main criticism of the second of the major constructivist approaches, Actor Network
Theory, on SCOT is that human actors are not the only ones with agency. This theory,
which sterns from roughly the same time as SCOT does, takes a slightly different approach.
Actor Network Theory (ANT) also has a symmetrical view (paying attention both to hits
and misses), but apply this notion somewhat differently. Rather than focusing on the social
groups and the parts they play, ANT focuses the networks that they make. In these
networks, ANT makes no difference between subjects (the social groups in SCOT) and
objects (the technology being devised). Rather, they include objectsas actors. Thus, instead
of subjects that act versus objects that do not, ANT sees two different kinds of actors:
human and nonhuman. The reason for this is that teehoical objects largely determine which
actors are involved and how they interact (Akrich, 1992). Together they form networks.
New technology, then, is not formed through actions of individuals and groups, but the
re sult of action within these networks of both people and things. As an example, ms. Akrich
relates of the construction of an electricity grid in Cöte d'Ivoire. Until recently, land
property in rural areas was mostly a village affair. Rather than individuals owning land,
village elders governed a collective working of land. People were allocated tracts of land in
accordance with the needs of the community as well as the individual families. When the
central authorities considered building an infrastructure for electricity supply, they did so
using a different model. Only individuals with a fixed title to land could apply for
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conneetion to the grid. This way, the users would choose a specific direction for the future,
dictated by the adoption of technology and the organizational structure behind it.
Compared to SCOT, we see the analytical focus shifting from studying the actors to
studying the linkages within the actor-networks. Often, an actor is a network itself. For
example, an R&D department is a network in itself, consisting of a number of people, their
equipment and other heterogeneaus bits and pieces. At the same time, it might be an actor
in larger networks, e.g. in the firm that it is a department of. Law and Calion acknowledge
this distinction and cali them local networles and global networles respectively (Law and
Calion, 1992). Developing new technology may take place within a local network. A
department, a firm or a number of firms working together, to give a few example. By
developing new objects, the local network paints a picture of the future. In this future, they
see roles to play for themselves as weli as their products. This impression of the future
concerns the global network, too, as actors in the global network are assumed to adopt the
objects and accept their scripts. Of course, they want their product to do weli and aim for
adoption by these actors. Th is act of adoption alone, and later the use of the object, shapes
the future of these actors and the role they play in the networks. But in order for this object
under construction to realiy take off, global networks have to be persuacled to adopt it.
According to Callon, the way that a project strives to be supported and eventually adopted
by the global network is by aiming at the status of obligatory point of passage. (Callon,
1986 from: Ganzevles, 2007 .) A project gains the status of obligatory point of passage when
actors in the global network perceive the project to solve a problem that they feel is real.
Often, this will mean that the project continually has a lot of convincing to do to first make
both the local and the global network perceive the problem and second to make the global
actors feel that the project is the logical way of solving the (perceived) problem (Law and
Callon, 1992). This process of persuasion is called translation. Translation is a process in
which the agendas of actors as well as the dynamics in networks need to be adjusted to suit
the goals of the project. This is no easy task and Law and Calion argue that this is why
many projects fail: they haven't been able to position themselves as an obligatory point of
passage. In his Ph.D. thesis, Jurgen Ganzevles shows that the notion of power struggles
becomes apparent in ANT, especially in the work of Michel Calion. In SCOT, we have
found the notion of dominant social group, but there is little analytical attention for the
process of becoming the dominant social group. Through this laborious task of translation
that new projects and their proponents have to go through, we see how vulnerable new
technology is. After all, a new technology has to compete with networks of iocurnbents
which may not be easily persuaded.
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Appendix 2: List of Interviews
ECP.nl, Bart Schermer, former secretary to the RFID platform Netherlands, Leiden, May
61h, 2008.
KPN, Lothar Steegstra, manager innovation business market, The Hague, April25 1h, 2008
Logica, Michel Bayings, Mobile & RFID solutions consultant, Nieuwegein, April 181h,
2008.
NXP, Maarten DolfDesertine, manager business development RFID EMEA, interview over
telephone, April 28th, 2008.
Payter, Brendon Carpenter, founder, Rotterdam, April21 st, 2008.
Payter, Igor Hendriksen, ChiefCompliance Officer, Rotterdam, April21 5\ 2008.
Rabo Mobiel, Dan Armstrong, ChiefTechnical Officer, Amsterdam, May 16th, 2008.
Rabo Mobiel, René Bruinsma, senior manager products & services, Amsterdam, May 161h,
2008.
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281h, 2008.
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