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"As technologies become more complex and flexible in their application, so
must people become more competent and empowered in their response.”

{Taylor and Felton, 1993: 205)
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Abstract

This thesis breaks new ground by providing the first detailed study of smart
card innovation during its first twenty years (1974-1996). The overall aim 1s to apply
sociotechnical principles to further our understanding of the innovation process as it
relates to smart card technology. By using a sociotechnical framework, this study
also seeks to illustrate the limitations of conventional innovation theory when applied
to new information technologies such as smart card: The ceniral thesis posited, 18
that to develop our understanding of the underlying innovation processes that have
occurred during the development of this new information technology, it 1s necessary
to study the interactions between three actors that have all appeared to play a rele in
the process of smart card innovation. These are smart card technology; the potential
users and the organisations. However, in stating this, it is also important to realise
that one tacit assumption underlying the work reported here is that new technologies
are only adopted if the technological parameters (technology focus), the market needs

(user focus) and the entrepreneurs (organisational focus) meet.

At a more abstract level, the work has also endeavoured to consider whether a
sociotechnical approach applied as a framework for understanding the process of
innovation for smart card is, in fact, a reasonable and useful paradigm for developing
our understanding from both a theoretical and applied perspective. Thus the
multidisciplinary process approach adopted is not intended to lead to a complete

alternative theory: nor is it intended to be merely a synthesis.

What the current work has achieved, is to provide the very first insights into the
understanding of smart card innovation. The sociotechnical framework adopted as a

theoretical organiser and, which emphasises the role of the user, has also served to



highlight the need for a multidisciplinary approach to develop our understanding of
smart card innovation. The view upheld is that the paradigm emerging from these
analyses based on traditional innovation thought, both demands and empowers the
view of smart card innovation as a sociotechnical process. One of the main outcomes
has been to demonstrate that smart card innovation provides a case in point
highlighting the benefits of adopting a broad and evolutionary approach to innovation
and based on a sociotechnical framework. This is in agreement with recent paradigm
shifts in technology innovation thought. For the practitioner, these findings also
illuminate new possibilities for the development theoretically informed smart card
systems, thus placing the smart card design team in a position to significantly and

positively influence future smart card innovation patterns.
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RSA Rivest - Shamir - Adleman encryption algorithm

SIM Subscriber Identity Module (used to identify the caller on a
GSM network)

SC Smart Card (ISO standard card embedded with a MCU)

SCT SC Terminal (communications)

SMEG Monetary Systems Engineering Group (research group at the
University of Newcastle, Australia)

SPRI Swedish Institute for Health Services Development

SRAM Static RAM

SvC Stored Value Card

TOM Total Quality Management

VCR Video Cassette Recorder

VME Visa-Mastercard-Europay

WORM  Write Once, Read Many times optical disc
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