IDEA GROUP PUBLISHING

701 E. Chocolate Avenue, Hershey PA 17033-1117, USA
Tel: 717/533-8845; Fax 717/533-8661; URL -http://www.idea-group.com

#I1TP4373

The Processes of Standar disation and
| nnovation, and their Rolein the
|mplementation of IT Systems

Kai Jakobs
Technical University of Aachen, Computer Science Department, Informatik 1V, Ahornstr. 55; D-52074 Aachen; Germany.
Tel: +49-241-8021405; Fax: +49-241-8888220; E-mail: Kai.Jakobs@i4.informatik.rwth-aachen.de

Rob Procter
Division of Informatics, The University of Edinburgh, Scotland,
rnp@dai .ed.ac.uk

Robin Williams
Research Centre for Social Sciences, The University of Edinburgh, Scotland,
r.williams@ed.ac.uk

ABSTRACT

This paper looks at the mutual interplay between information technology (1T) and its environment. Exploring specifically the
issues surrounding innovationsin thefield of corporate I T systemswe show that a distinction hasto be made between different
categories of information technology (IT) systems regarding their introduction, subsequent diffusion, and particularly their

corporate usage.

Srong relations and dependencies exist between standardiation, innovation and the subsequent implementation of I T systems.
We argue that these activities must not be considered separately, especially as standards-based components are playing an
increasingly important role in implementation processes. Consequently, the role of the usersin, and their influence on, stan-

dards setting are addressed as well.

1. SOME INTRODUCTORY CONSIDERATIONS

Technological artefactsin general, and especially such pow-
erful representativesas|I T systems, will exert potentially strongim-
pact on their environment. Complex interaction can be observed,
where technology may assume both an active and a passive role;
that is, technological artefacts and their environment are mutually
interdependent. The environment within which technology is used
and employed has, among others, social, cultural, societal, and
organisationa bahaviours, rules and norms. It is clear that technol-
ogy cannot emerge completely independent from such external in-
fluences. However, the impact IT may have on organisations, or
indeed society asawhole, hasthusfar attracted considerably more
attention than the powersthat shapethistechnology in thefirst place.
Especially theimpact of IT within organisational settings (e.g. ona
company’s performance, or its role as an enabler of business pro-
cess re-engineering) has been subject to a vast number of studies
and analyses. Keywords such as ‘organisationa transformation’
‘technology management’, and ‘ management of change’, can fre-
quently befoundin theliterature, typically denoting studies on how
theintroduction and subsequent use of IT have changed aparticular
organisationa environment - for better or worse. Only recently has
the reverse direction of impact been studied, i.e. the one exerted
from organisational and societal conditions on technol ogy.

Throughout the remainder of the paper we will first discuss
the different characteristics and properties of two different classes
of technology. Chapter two introduces the important distinction be-
tween generic and specific IT services. Subsequently, the impor-
tance of standardisation especialy for thelatter isdiscussedin chapter
three. Finally, chapter four will give some brief conclusions.

2.'INFRASTRUCTURAL" AND ‘BUSINESS
RELEVANT’ TECHNOLOGIES

Neglecting the crucial enabling role of an adequate infra-
structure has in many cases led to an environment where invest-
ment in infrastructure technology is given low priority [Ben 93].
In particular, a company’s nternal communicationl system hasin
many cases been considered infrastructural technology [Jak 00].
Thisis a pretty short-sighted approach, though, as aimost all ap-
plications depend on an underlying communication infrastructure.
Thisholds not only for intra-organisational communication, butis
becoming increasingly important for inter-organisational informa-
tion exchange aswell. Ideally, an infrastructure supports common
processes and business applications not only within a single cor-
poration, but across organisational boundaries, where a company
and its customers and suppliers share an infrastructure upon which
common applications can be built. Yet, the need to quantify the
corporate benefits to be gained in several cases hampered this at-
tempt to upgrade e.g. a corporate e-mail system (considered part
of the ‘infrastructure’). Investments in this area are harder to jus-
tify asthey will only result in intangible benefits, and are unlikely
to yield an observable, or quantifiable, return on investment.

Which technological systems are actualy considered ‘busi-
ness relevant’ by a company very much depends on the respective
organisation’scommercid interests. A car manufacturer, for example,
may look to robots or systemsfor Computer Integrated Manufactur-
ing (CIM), a publisher may be interested in Desktop Publishing
equipment. In the banking and retail sectors EDI has streamlined
both intra- and inter-organisational processes to a considerable ex-
tent, adevelopment which may be supposed to continue. In particu-
lar, asystem considered as‘ businessrelevant’ by one company may
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well have'infragtructural’ statusfor another, aphenomenonthat may,
for example, be observed in the case of e-mail.
For each company technologies that relate to its core busi-
ness - and its core competence - will naturally attract most inter-
est, particularly if they hold the prospect of a quantifiable return
on investment. Although demand for standard software has been
growing faster than that for special customised software systems,
tailor-made solutions are still preferred if the systemis* ... affect-
ing the primary business of firms, especially for areasclosely linked
to production and marketing ...” . It is primarily in these areas that
companies are willing to invest most heavily. Yet, acompany will
only be able to implement new technology if adequate experience
and expertise, both at engineering and managerial level are avail-
able locally [Bier 92].
Moreover, acompany islikely to have devel oped very spe-
cific requirements and processes primarily in the areas of its core
businessinterests, which, inturn, stand in theway of astraightfor-
ward installation of asystem. It is here wherelong-standing, time-
honoured traditions characterise the environment, and where tech-
nical systems as well as production and business processes have
been designed to optimally meet the demands of their specific en-
vironment. A new system to be implemented here will have to be
customised to a similar degree as have been the other artefactsin
thisenvironment. Itisunlikely that standard componentswill pro-
vide the required functionality. Accordingly, it may be concluded
that innovations are most likely to occur when ‘ business rel evant’
technology is to be implemented. Indeed, recent research into in-
novations has ailmost exclusively focussed on what must be con-
sidered as ‘business relevant’ technologies, including robots for
manufacturing plants[Fleck 88], corporate cash management, home
and office banking [Finch 94] in banking, and CIM in manufactur-
ing [Blumb 94].
‘Infrastructural’ artefacts may come from a wide range of
items, their major common characteristic being the fact that they
are not, or only to a very small extent, integrated into business
processes. Typicaly, they are more or less equally useful for ev-
eryone, irrespective of his’her particular background or specific
environment. Consequently, they are not normally subjected towell
specified context-specific requirements. This, in turn, holds the
prospect of a higher degree of freedom for the designers and
implementors, possibly to the extent of reducing implementation
to a mere installation of components, without the need for any
further innovation.
Coming back to the case of e-mail, our case studies have
also shown that only those few companies which consider it asa
strategic tool, i.e. as ‘business relevant’, were prepared to imple-
ment a system that really meetstheir needs. In contrast to that, for
companieswhich consider e-mail as‘infrastructural’ it was a mat-
ter of buying off-the-shelf. Two conclusions may be drawn:
¢ Wemust differentiate between different categories of technol-
ogy.
Technological artefacts may be either ‘infrastructural’ or ‘busi-
nessrelevant’. Less specific requirements may be expected for
the former, whereas the environment of the latter typically ex-
hibits strong, specific particularities, and thus a need for local
innovations.

e Users are more prepared to invest in ‘business relevant’ tech-
nologies.
This holds particularly when it comes to human resources and
expertise, financial investmentsfor infrastructure upgrades are
hard to obtain, but are not completely unheard of. Require-
ments here are | ess specific in most cases, and may allow com-
parably straightforward installation.
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Thus, irrespective of a company’s core business it appears
that the perceived strategicimportance of an I T systemistheyard-
stick by which a company’s willingness to start its own devel op-
ment activities has to be measured - i.e. whether it is classified as
‘business relevant’ or ‘infrastructural’. Accordingly, a dedicated
e-mail strategy, for example, requires the recognition of e-mail as
a strategic service in the first place. For a sufficient condition a
company aso needs to be able to contribute its specific compe-
tence to the implementation process, i.e. primarily an in-depth
knowledge of its particular needs and of the characteristics of its
specific local environment.

3. STANDARDSAND INNOVATIONS

In those cases where a suitable combination of standardised
components meetsthe needs of aparticular environment standards
establish the sole framework within which animplementation takes
place. This is most likely to happen in case of ‘infrastructural’
artefacts or systems, with only a small likelihood of, and indeed
need for, specific innovations. Alternatively, especialy if ‘busi-
ness relevant’ systems are concerned, standards may be consid-
ered as contributorsto asystem implementation. Yet, standardised
componentswill only play aminor roleinthe overall implementa-
tion, asthemgjor effortswill (haveto) go into the implementation
of the overall system, and into the adaptation of the system to its
environment.

To accept the proposition that future IT systems — at least
the ‘infrastructural’ ones - will to a considerable extent be based
on international standards implies the need to look at the ways
how standards are formed and established in order to understand
what is going to shape future technology, and especially IT. Asa
consequence we would suggest that the site of the user’'s imple-
mentation as the current major locus where socia shaping accord-
ingly takes place, will to some extent be complemented by activi-
ties of the standards committees, where the underlying ground-
work has to be done. In the case of electronic mail systems, for
instance, much of the underlying transport system comprises ex-
clusively of standardised components. Here, standards firmly es-
tablish the framework within which implementations take place.
Regarding the more application-oriented parts of the overall sys-
tem, i.e. the e-mail service itself, we note that implementation-
specific particularities become more important; it is primarily at
this level where the integration into the existing IT environment
takes place.

In any case, it follows that standardisation processes are
important for innovations, and that they must not beignored when
discussing implementation processes. Now we would like to go
one step further and suggest that major similarities exist between
implementation and innovation processes on the one hand, and
standardisation processes on the other. Indeed, it may well be pos-
sible that lessons learned from the well-researched field of inno-
vation may be applied to standardisation processes, and viceversa.
This proposition may appear to be a little far-fetched; after al, it
could be claimed that thereisamajor, decisive distinction between
the processes of standardisation and innovation - their respective
scope. Whilst thisis certainly truethere are indeed al so major simi-
larities between the two processes as well.

For one, users have aconsiderable influence on innovations;
auser may have commissioned atechnological system the devel-
opment of which requires innovations, or an innovation emerges
on his premises as part of an implementation project, or he devel-
opsagenuine innovation in an attempt to overcome identified de-
ficiencies of the available technology. Yet, it is frequently over-
looked that users (could) have a similarly strong hold over the
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industry simply because of their purchasing power. It follows that
they could establish themselvesin a position to dominate innova-
tion and standards setting processes alike. As it currently stands,
however, users' different needs prevent them from playing the
important role they could play - at least in standards setting.

As committee members (including those from user compa-
nies) tend to see themselves as company representatives (as op-
posed to e.g. representatives of the user community), they only
contribute specific requirements that originated form their respec-
tive environments [Jak 00]. That is, we can observe here that the
single local environments already have amajor - abeit implicit -
impact on the standards setting process in that they heavily influ-
ence the user requirements that are actually fed into the process.
This impact in fact represents another correspondence between
standards setting and innovation.

Moreover, both standardisation and innovations are major
platformsfor cooperation between vendors and users. Without this
cooperation the outcome of the processeswould most likely befar
from satisfactory, due to the complementing roles users and ven-
dorsplay, which are equivalent in both processes: it isthe vendors’
task to provide for the technical knowledge and expertise. Users,
in turn, contribute their specific knowledge about their require-
ments and environments, respectively.

These complementing roles imply that communication be-
tween the two parties is crucial in both processes. The ‘technol-
ogy-centric’ view of the vendors needs to be aligned with the
organisational and technical requirements of the users, a process
that has to happen during implementation and standardisation, al-
beit with somewhat different foci. During implementation ven-
dors need to gain agood understanding of the particularities of the
context within which an innovation isto be implemented. Conse-
quently, an active learning process has to take place on the side of
the vendor. In standardisation users need to generalise and align
their specific requirements which can then contributed to the pro-
cess. Thisisrather more ateaching process with the users assum-
ing theactiverole. Still, the underlying common need for commu-
nication remains.

Another aspect of standardisation should not be forgotten
either: not only will technological specifications be done in the
committees, but other factors that may shape technology will be
channelled into the work groups of theinternational standards set-
ting bodies as well. The respective corporate environments of the
committee members employers, for instance, will play a major
role in this context. The different visions of how a technology
should be used, and the ideas how this can be achieved are both
formed by theselocal environments. They will exert a significant
impact on the work of the committees, thus preceding, and possi-
bly complementing the local implementation context as a major
source of influence. This holds especialy in the case of anticipa-
tory standards, which specify new services from scratch, and thus
offer the opportunity to incorporate the particular characteristics
of the originating committee to some degree. In a more extreme
case, work within the committees may even anticipateinnovations
that would otherwiseresult from alocal implementation. Thismay,
for instance, happen if a strong user representative succeeds in
promoting the particularities of hisloca environment asthe basis
for astandard. Yet, reactive standards will likewise transpose the
environment from which they emerged; this will typically be the
corporate environment of the inventor who specified the system
upon which the standard will be based. Thus, his visionswill im-
plicitly be embodied in the standard specification. Again, the cor-
respondence between implementati on and standardisation is obvi-
ous, only inthiscaseit isthe vendor’s environment that shapesthe

standard. It therefore comes as a surprise that this close relation
between standardisation processes and innovations has so far been
largely ignored.

Related to these observations, although on apersonal rather
than organisational level, we note that the processes leading to
both, technical design and technical standards aretypically devel-
oped by engineers, who in many cases lack an understanding of
the non-technical components that need to be considered for both,
designs and standards. The accordingly rather ‘technology-cen-
tric’ outcome of both processes has frequently been criticised.

We can now identify two distinct activities which have a
major impact on innovations, namely the work done within the
standards committees and the actual implementation itself. Aswe
have seen, these activities are not unrelated; even implementations
of individual, customised systems are likely to include standards-
based components. Thus, standardisation will always influence
innovations, either:

e directly, e.g. if an implementation is done via integration and
configuration of standards-based components, or

e indirectly, in case of a customised solution comprising some
standard elements being implemented, or

e astheactual locus of innovations.

In fact, given the large number of standardised components
available, every innovation in the IT sector will in part be influ-
enced by standardisation. This, in turn, suggests that a meaningful
user representation on the standards setting bodies is essential,
particularly to convey requirements.

4. USERSAND STANDARDISATION - SOME
CONCLUDING(?) REMARKS

‘Requirements’ is a very broad term, that not only refers to
thetechnical domain, but isalso closely linked to the particul arities
of the respective local environment. Accordingly, providing only
functional and technical requirements does not suffice. Rather,
organisationa and other non-technical needshaveto be considered,
and user representatives need to be in a position to identify these
needs. Thus, it would not make too much sense if only technical
people were sent to the committees to represent users. Rather, cor-
porate strategists and managers also need to get involved, to make
sure that the non-technical issues are adequately covered aswell.

If a user actually does participate, assuming the role of a
user representative, as opposed to representing only asingle com-
pany, survey findings show s/he will face credibility and commu-
nication problems. First, many respondents said they would need
to be convinced of a proper mandate, to show that not just a par-
ticular company’s special requirements are brought into the pro-
cess, but more widely identified needs.

It isworth noting here that apparently no such mandates are
necessary for representatives of vendorsand service providers. This
may again be interpreted as an expression of the predominantly
‘techno-centric’ attitude of standards setting committees, whose
vast majority of members is representing vendors or service-
providers. Their roles have never been questioned, athough they
obviously include the representation of the respective employers
commercial interests (which may or may not be in line with the
overal best interest).

Typically, companies are sending their engineersto standards
committees, and their views tend to be somewhat ‘ techno-centric’.
Thus, it is not too surprising that committee members have named
technical sophistication on the side of the user representatives as a
major prerequisite for meaningful participation. Thus, it would be



necessary to convince cthem that representing a user in a standards
committee does not necessarily requiretechnical expertise, and that
there are more aspects to standards than just purely technical func-
tionality. Failing on the users' side to adequately address these is-
sueswill invariably weaken their position in the committee.

A magjor underlying obstacle hereisrooted in acommunica-
tion problem, and in the differences in views and perceptions of
technology that can be identified between engineers and manag-
ers. Such problems in ‘ cross-profession’ communication are not
uncommon, to solvethem requireslearning by all sides; engineers
need to gain some understanding of the necessary organisational
and managerial considerations, and managers need to get an un-
derstanding of at least the technological basics. This may sound
trivial, but the reported major credibility and acceptance problems
fromwhich ITU-T's Study Group |, and its 1SO sister group, suf-
fered finally contributed to the abandoning of these groups.

Asaconsequence of thetypical history of corporate deploy-
ment of e-mail, and of its perception as being primarily
infrastructural, users will not only be unable to contribute initial
reguirementsto anew standards setting initiative (othersthan very
general ones), but they will also be unable to provide useful input
for quite some time afterwards. This situation can only change if
and when the status of e-mail (and of other IT systemswith asimi-
lar corporate history) switches from ‘infrastructural’ to ‘business
relevant’. Even if this happens, it will subsequently take a consid-
erable period of time to actually identify new, more advanced re-
quirements. Although some are likely to emerge during implemen-
tation, others will only surface once the system has been adapted
to, and especially integrated into, thelocal environment and expe-
riences have been gained through its use, a process which may
well take years.

If users are not (yet) in the position to contribute require-
ments, the standards setting process will not benefit very much
from their participation. Therefore, we may conclude that in this
caseit will makelittle, if any, difference whether or not user repre-
sentatives participate in the process, since they can only assume
the role of technical experts - rather than that of a contributor of
reguirements - many of whom will be on the committee anyway
(representing vendors). It follows from the above that this situa-
tion may easily occur incaseof ‘infrastructural’ technologies, where
users do not see any business incentive to contribute to standards
setting. This additional lack of incentive comes on top of the re-
luctance caused by the general perception of the standardisation
process as slow, inefficient, costly and yielding uncertain results.

The generally accepted principal role for user representa-
tivesin standards setting isto provide real-world requirements (see
e.g. [Naem 95]). However, in most cases specific functiona re-
quirements are not normally available at the beginning of a
standardi sation project. Moreover, we have seen that unconditional
user participation in standardisation is not a desirable goal per se,
thanks to the largely context-specific - and thus very diverse - re-
quirementsthat areto be expected. I nstead, ways need to be found
to achieve meaningful user representation.

Given the huge variety of business sectors, organisational
forms and business philosophies, the many different intra- and in-
ter-organisational interdependencies, and all the differences that
come with varying company sizes, not to mention regional or na-
tional differencesin culture and legidation it ismost unlikely that
coherent requirementswill ever materialise, apart from somevery
generic ones. Moreover, representatives of user companies do not
necessarily see themselves as user envoysin general; rather, they
are representing their respective employers. Therefore, thereis a
need for a mechanism to align the various requirements.
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These considerations suggest that users should seek repre-
sentation through a dedicated body (a ‘user coalition’), respon-
siblefor voicing its stakeholders’ needs and concernsin the appro-
priate standards committees. Great care needs to be taken to en-
sure that such abody actually represents as broad a variety of us-
ersaspossible, of al sizesand from all sectors, rather than acting
as something similar to, say, atrade association representing only
a single market sector. This broad market coverage is crucial for
several reasons. For example, even basic requirements will differ
between SMEs and large enterprises.

There is also an economic dimension to this way of user
representation, in that it offersthe ailmost only realistic chance for
those user companies which cannot afford direct participation to
have their requirements filed with standards committees. Again,
this holds particularly for SMEs, amost all of which currently
stay clear of any standardisation-related activities. Finaly, it will
serve to reassure other committee members (i.e. representatives
from vendor companies) that indeed abroad base of usersisrepre-
sented. Clearly, the alignment of requirements has to take place
prior to actual standardisation to enablethe user community tofile
an agreed set of requirements, and to speak with one voice, rather
than engage in turf-wars during the actual standards setting pro-
cess.

The observations above should trigger some further thoughts
regarding the genera desirability of direct user participation in
standards setting, and indeed on the overall structure of this pro-
cess.
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