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Abstract 
Internet, World Wide Web and electronic document technology in general have 
spread rapidly in the recent years. This is a technology adopted by organisations and 
societies, rather than by individuals. In adopting this technology there is 
considerable need and room for local adaptation or re-invention. 

A number of case studies show considerable variation in the implementation of 
Web. Still, prototypes and theoretical work reveal an even broader range of 
possibilities. This indicates that as of today the technology is under-utilised. 

The cases and the theoretical discussion suggest two patterns to the 
implementation of Web, one experimental and evolutionary and one technologically 
radical, the technologically radical pattern being less successful. Within the 
experimental and evolutionary pattern there is a logical sequence of stages, from 
early experimentation, through mainly tradition oriented services to a change 
oriented stage. 

Keywords 
Diffusion, World Wide Web, document technology, stage models, implementation, 
diversity, adaptation, re-invention 

T. McMaster et al. (eds.), Facilitating Technology Transfer through Partnership
© IFIP International Federation for Information Processing 1997



356 Part Six Innovating with Internet and Web Technologies 

INTRODUCTION 

As evidenced by numerous reports, (e.g., Pitkow and Kehoe, 1996), and an 
abundance of press reports, Internet diffuses rapidly. World Wide Web is a very 
popular service on the Internet, in fact the popular press often uses the terms World 
Wide Web and Internet interchangeably. In this paper we look at World Wide Web 
as a document publication technology. Document technology and digital libraries 
have received considerable attention lately (e.g., Fox, 1995). 

Documents are important sources of information. Reinhardt (1994) claims that 
more than 80% of all electronically available information is to be found in text 
documents, and not in the databases of the information systems. Clearly, any 
development in document technology which might bring documents and databases 
closer to each other, may open up considerable room for new uses of IT. 

While diffusion of innovations in general and of IT in particular are often 
described in quantitative terms (e.g., Jaakkola, 1996; Gurbaxani, 1990), there is 
considerable room for variation in how the same technology is implemented. 
Blomberg (1988) gives an example of two different ways of implementing the same 
technology. Rogers (1983, pp. 175-184) describes re-invention of innovations 
as the degree to which an innovation is changed or modified in the process of 
adoption and implementation. When addressing innovation in organisations, Rogers 
(1983, chapter 10) strongly emphasises the importance of re-invention. This 
appears to be of special importance to the Web, where there are big differences 
between the solutions chosen and considerable variation in the degree to which the 
potential of the technology is utilised. 

We therefore study how organisations have implemented World Wide Web and 
related document technologies, what kind of services they provide, and especially 
how the Web-services are integrated in the document production processes, whether 
there are related changes in document production, etc. A Web-service normally takes 
its starting point in the current production of documents using conventional word 
processors. Thus, a Web-service entails major extensions and modifications of the 
chain of tasks related to document production. Current practices in document 
production are not necessarily well suited for such changes. 

To do this study we base ourselves on previous studies where we and our 
colleagues have analysed diversity among various implementations of World Wide 
Web, and more generally diversity between approaches to electronic document 
technology (e.g., Braa and Sandahl, 1996; S0rgaard, 1996). In one of these studies 
we used dialectics (see Dahlbom and Mathiassen (1993)) to classify the ways 
information providers had implemented World Wide Web in their organisations. In 
the other study we used a framework for software quality (Braa, 1995) to point 
out three approaches to the standardisation of documents, this being a common 
element in all electronic publishing efforts. In section 2 we will briefly present 
these two studies, with special emphasis on their relevance to diffusion of IT. 

This paper will often refer to SGML - standard generalised mark-up language 
(e.g., van Herwijnen, 1990). The mark-up language of the World Wide Web, 
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HTML, is defined as an SGML document type definition (DTD). SGML has 
several other application areas, but in general systems based on SGML are useful 
starting points for providing Web-services. 

2 THEORETICALBACKGROUND 

2 .1 Changes in document production 

Dahlbom and Mathiassen (1993), use the dialectical scheme of thesis, antithesis and 
synthesis to characterise situations in, and approaches to systems development. 
This results in characterisations of systems development as construction, as 
evolution and as intervention. Inspired by this use of dialectics, we have previously 
presented three approaches, or 'orientations,' to the organisational implementation 
of World Wide Web (S~rgaard, 1996). 

Web as construction- technology orientation 
Many implementations of World Wide Web have followed a technology 
oriented approach. We have all seen such services. A company announces its 
presence on the Web, the URL reveals a flashy page with little more than pictures 
of products and information about telephone numbers and mail addresses. In some 
cases such Web-services offer exiting services, games, etc. Often, the information 
presented is out of date. Introducing a Web-service is seen as a matter of getting the 
technology right, not as changing work processes and organisation. The 'king' of 
the Web-service is the Web-master. There is virtually no connection between the 
Web-service and other parts of the organisation. 

Web as evolution- tradition orientation 
A more mature approach is the tradition oriented approach to the 
implementation of Web. Among the cases we have studied, this is the most 
common approach, and it has often emerged as a reaction to the low information 
quality of the technology oriented services. The responsibility for the Web-service 
is placed with organisational units responsible for information or public relations. 
These services are serious, often well organised, and the information is kept up to 
date. The information provided, however, is generally the same information as is 
available on paper. The technical and organisational potential is not exploited. 
There are few effects and the pages are dull. The Web-service is connected to the 
present organisation of work, but the organisation is otherwise unchanged. The 
'king' of these services is the Web-editor. 

Web as intervention- change orientation 
There is an alternative to the struggle between technology orientation and tradition 
orientation. We refer to this as a change oriented approach to the 
implementation of Web-services, where Web-related activities are tightly coupled to 
other activities, combining technical creativity and concern for the content of the 
service. The technical potential is utilised through relevant new services entailing 
changes in the production of documents. The integration of 'Web-work' with other 
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activities changes the organisation's relationship to its surrounding world. More 
people are responsible for external information. New ways of interaction with 
customers appear: customers may directly reach those people who work with the 
product or service of their specific interest. It may be hard for management to keep 
a tight grip on information policy. Some of these changes may be radical, and may 
even erode the bases of some professional groups. 

There are few examples of change orientation, but we see signs of an emerging 
change orientation in some of the cases. These services do not have a named 'king,' 
they are integrated with the rest of the organisation and subject to the power 
relations and management policies present. 

2. 2 Approaches to standardisation of documents 

Braa and Sandahl (1996) have identified three main approaches to standardisation of 
documents in order to enable electronic document exchange. The approaches are 
an attempt to make categories from practise. The approaches are based on several 
case studies. 

The approaches were analysed from different perspectives on software quality 
(Braa, 1995) in order to reveal and categorise limitations, problems and new 
possibilities associated with the different approaches to standardisation. For each 
approach, there are contrasts in who will get the job and who will get the benefit 
(c.f., Grudin, 1994). Due to the chain of work tasks, it is not obvious that those 
doing the work will be those experiencing the benefit. This situation constitutes a 
major hindrance for accomplishing successful document exchange processes. 

The three approaches are: soft standardisation, where the producers of a text 
write the text in a word processor with no restrictions on structure and then other 
people go through the text, structure it and mark it up; guided standardisation, 
where text producers are guided through the use of styles in a word processor, where 
after the documents are converted to a standardised format; and enforced 
standardisation, where the producers of a text produce the coded text themselves. 

Soft standardisation 
Within the soft standardisation approach the producers of a text use traditional word 
processing products. There are no rules or standards that must be applied in the text 
processing process. Authors format the document by choosing font, font size, 
margins, and so on, but they are not required to define the different text elements 
(title, heading, paragraph), nor to define the document structure (title before 
heading, and heading before paragraph). With respect to understanding the content 
and the structure in a document, this approach satisfies the needs of a human reader, 
but for the computer it is more or less incomprehensible. Some conversion may be 
done by programs (guessing that a certain kind of formatting represents a certain 
kind of text), but manual structuring is necessary to safely convert such documents 
to SGML. 
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Guided standardisation 
In the guided standardisation approach, the producers of a text use style sheets 
(document templates) with their word processors. In terms of SGML, the producer 
deals with styles to 'mark' text elements instead of using tags. There are 
possibilities to represent structure with use of styles sheets, but the possibilities 
are restricted (Johnson and Beach, 1988; Woods, 1991). With correct use of style 
sheets a conversion to SGML can be done automatically with use of conversion 
programs (van Herwijnen, 1990). Outline facilities and automatic table of contents 
can be used in, e.g., Microsoft Word if styles are used. Case studies show, 
however, that styles are seldom used consistently and that the situation easily 
becomes more like soft standardisation (Braa and Sandahl, 96; S~rgaard and 
Sandahl, 1997). 

Enforced standardisation 
With enforced standardisation-the producers of a text encode the text themselves, 
usually in an SGML-editor. An SGML-editor 'reads' and 'understands' the 
document type definition (DTD). The editor knows the content and the structure, 
and therefore helps the authors follow the 'standardised structure' when producing 
the document. The author marks up the text using tags like: <title>This is a 
title</title>. An SGML-editor keeps track of the tags, and presents the 
document to the author in some suitable format indicating the structure of the 
document, not necessarily displaying the tags. If the coding is done correctly, no 
further conversion is needed to process the document automatically. 

Case studies show that use of SGML-editors is difficult and that it tends to 
impose too much structure on the writing process (Braa and Sandahl, 1996). Some 
SGML-editors allow users to turn off validation when typing, allowing free 
insertion of tags wherever desired. This is useful when the structure of the DID is 
too strict for early versions of the document. Experience from one of the cases 
reported show, however, that this mechanism is used 'too much,' resulting in 
erroneous input to the systems which process the text. As a result, technical staff 
has to manually check and mark up the document. 

3 RESEARCH APPROACH 

The diffusion and adoption of Internet technology is still at an early stage. 
Organisations find themselves experimenting (or struggling) with somewhat 
immature technology and little competence. In order to reveal and explain the 
diversity and stages of early adoption of Internet technology we will report on 
practises in several types of organisations. Rogers (1983) points to several 
shortcomings of quantitative studies, one of them being the shallow nature of the 
data gathered through surveys addressed to top executives in the organisations. He 
claims that such studies preclude understanding of innovation processes in 
organisations. As an alternative, he calls for in-depth studies of innovation 
processes. Our study is inspired by Rogers' viewpoints. We study the nature of 
diffusion processes by looking at how the implementation processes take place. In 
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this paper we report on five case studies performed by us and our colleagues, as the 
other cases studied in our projects do not differ significantly from the cases 
presented here. The cases are: Governmental Information, Statistics and Research, 
Daily Newspaper, National News Agency and University Catalogue. The cases are 
studied over time (from 1 to 4 years) by inspection of the Web services and 
interviews with the different actors involved: IT staff, Web masters, Web editors, 
information providers, text producers as well as publishing consultants. 

The studies presented above, one using dialectics and one identifying approaches 
to standardisation of documents, have different shortcomings. The study based on 
dialectics is too general, while the study based on approaches to standardisation of 
document exchange lacks dynamics. We combine these two approaches in an 
analytical framework aiming at both revealing the standardisation process and the 
dynamics of changes over time. The analysis of the cases applying the framework 
results in a series of categories of how to produce a service on the World Wide Web 
(see Figures 1 & 2). 

4 DESCRIPTION OF THE CASES 

4.1 Governmental Information (GI) 

GI is a public bureaucracy, with several large and independent organisational units. 
A common Web-service was launched in 1995, where governmental information, 
press releases and publications are published. The service is considered politically 
important. See also Braa and Sandahl (1996) and S!llrgaard and Sandahl (1997). 

The Web-service is operated by a newly established unit, the technical editorial 
board. The technical editors receive documents for publishing via email, on floppy 
disks, and sometimes on paper. Documents are normally received directly from the 
authors (in the file format of the author's word processor), but more official 
publications are often obtained from print shops, as these are finalised and corrected 
after the manuscripts have been shipped to the print shop. These latter documents 
are coded in SGML when the technical editors receive them. The documents 
received directly from authors have been produced with little or no use of paragraph 
styles (S!Ilrgaard and Sandahl, 1997). The technical editors use automatic conversion 
to HTML whenever possible, and in the time we have followed this case, there has 
been considerable changes in the technology applied by the technical editors. 

Often it is necessary to understand the content of the text in order to provide it 
with correct mark-up. This results in delays in the publishing process. Authors 
have no practical way of inserting links into their documents. With few exceptions, 
the technical editors will not insert links, as this is very time consuming, requires 
detailed knowledge of the document's contents, and represents a possible 
commitment on part of GI with respect to the seriousness of the pages referred to. 

4. 2 Statistics and Research (SR) 

SR is a public bureau for statistics and research. SR produces a broad range of 
reports, ranging from widely circulated yearbooks, via moderately circulated weekly 
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newsletters to highly specialised statistics and research reports. SR has national 
responsibility for collecting and producing statistics, and has approx. 800 
employees. In addition, a couple of hundred persons are engaged as interviewers. A 
more detailed study of SR's Web-service can be found in Johansen and Myklebust 
( 1996). To make it easier to follow our discussion, we distinguish between three 
implementation processes in SR. 
1. SR's original Web service, featuring a sample of statistics and charts, with an 

electronic counterpart of the weekly newsletter and with some specialised 
reports. The work behind this service is similar to the work in GI. This service 
also has a very popular statistics over frequencies of different names. 

2. Beginning in 1996 the statistical yearbook is published on paper and on Web. 
The whole production process of the yearbook is new, and an important 
intermediate step is the generation of the book in SGML, forming a basis for 
HTML and the printed versions. 

3. A service providing 'statistics on demand' is under development (1996/97). This 
involves producers of statistics, as considerable care must be taken to ensure the 
quality of the resulting service. 

4.3 Daily newspaper (DB) 

DB is a popular newspaper with a circulation among the top 5 in the country. 
Together with other tabloid newspapers it suffers from a slight decline in 
circulation. DB has an image of being 'bold' and somewhat radical. A more detailed 
description of DB and other newspaper cases can be found in Eriksen and S!llrgaard 
(1996) and Eriksen (1997). 

DB's Web-service was started in response to an invitation from a new access 
provider. The idea of a Web-service had been aired in the newspaper a few months 
earlier, but then no decision was taken. After the invitation all decisions were made 
very fast, and the service was in operation within two weeks. To DB, being the 
first paper with a Web-service was seen as consistent with the image of being bold 
and radical. 

The Web-service gets its input from the systems used to produce the paper 
proper. Hence articles in the Web-service are identical to those of the newspaper. It 
is a conscious decision that the Web-service should not be a product competing 
with the paper itself. The journalists produce their articles as before. 

Some additional elements in the service have a different touch. There are 
discussion groups, possibilities for electronic advertisements, etc. These are 
detached from corresponding features in the paper itself. 

4.4 National News Agency (NN) 

NN is a news agency providing news services to the press - newspapers, 
magazines, radio, television. The need for electronic exchange of text has been 
recognised in NN for several years, going back to a standardisation initiative from 
the International Press Telecommunication Council (IPTC) in 1993. 
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In 1995 the IT department together with a print shop took an initiative to use 
SGML in the production of one of NN's news services: broadcasting schedules to 
be printed in newspapers and magazines. NN wanted to build competence within the 
organisation on a minor project before continuing with document production for the 
whole organisation. Since almost all schedules arrive as faxes from a variety of 
broadcasting channels (approx. 40), this was seen as a good case for standardised, 
electronic exchange of information. 

With the pilot system the broadcasting channels are expected to provide their 
schedules as SGML-coded text. The modelling of the schedules (the construction of 
a DTD) was done by consultants from the print shop. The consultants had two 
meetings with a reference group, with participants from the media and IT 
departments and from two television channels. 

In order for this project to succeed, the schedules have to be successfully produced 
in the various television channels, each with different work styles and terminology. 
To produce a text in an SGML-editor structures the work and content much; which 
is reported as frustrating and requiring a lot of user support (Braa and Sandahl, 
1996). So far this project has failed to result in a working service. 

4.5 University Catalogue (UC) 

The university catalogue is published twice annually, in the beginning of each 
term. It gives a full overview of all teaching, where, when, by whom, and also 
administrative information and important addresses and phone numbers. The 
catalogue has a circulation of 50 000 copies. The case shares some similarities with 
NN, since this project also started as a pilot in the implementation of SGML
systems. The description here is based on Jenssen and Sandahl (1996). 

Due to the structured nature of large parts of the information, the catalogue was 
seen as a good case for SGML. Considerable efforts were spent to 'sell the idea', 
explaining the potential of SGML, promising automatic checking of correctness of 
parts of the contents, flexibility in publishing, etc. 

The first time the catalogue was produced in SGML, text was produced as before, 
while IT staff took the enormous job of adding appropriate mark-up (UC.). The 
next time the catalogue was produced (UCb), all university institutes had been 
equipped with SGML-editors to produce the SGML marked-up text themselves. 
The catalogue is published on paper and on Web. The HTML code is generated 

automatically from SGML, and the Web-version is very similar to the printed 
publication. 

5 EXPLAINING DIVERSI1Y 

The cases we have described appear to be of mainly two kinds: those following an 
evolutionary pattern (GI, SR, DB) and those following a technically radical pattern 
based on enforced standardisation (NN and UC). In this section we will describe and 
compare these two patterns of Web-implementation. 



Stages and diversity in the implementation ofWWW 363 

5 .1 The evolutionary pattern 

The majority of the cases have followed an evolutionary pattern in their 
organisational implementation of World Wide Web. The evolutionary pattern 
consists of the following stages: experimentation, early tradition, developed 
tradition, careful change and radical change. 

Experimentation ( 1) 
This stage is characterised by soft standardisation of text and a technology oriented 
Web-service. This is the quick way to make a service available. It will not affect 
anybody's work, it does give the organisation a presence on the Web, and it gives 
the developers the necessary playground for experimentation and learning. Both SR 
and GI started in this way, as well as several other cases studied by us. 

Our material suggests that the decision to establish such a service can be very 
simple, and in some cases such services have begun even without informing 
management. In many cases, the decision has been inspired by some external event: 
an initiative by an access provider, an upcoming major sport event, international 
standards, etc. 

Services of this kind are generally of little value, mainly because of the 
limitations of technology orientation, but they do provide useful experience and 
competence useful when entering later stages. It is typical that insufficient links to 
the rest of the organisation make it unlikely that the material in the service is up
to-date. We have also seen examples of failures to adjust the service to the needs of 
the customers. A Web-service clearly is an externally oriented information activity, 
and therefore those in charge of information may experience that their turf is 
threatened. An increased focus on contents and responsibilities will challenge this 
way of organising a Web-service, and therefore this stage is not very stable. 

Early tradition (2) 
This stage is characterised by soft standardisation of text and a tradition oriented 
Web-service. Compared to the previous stage, the power has shifted to those 
responsible for information (this happened in GI and SR), while document 
production still is unchanged. The documents provided are the same as those on 
paper, and the role of the IT professionals is to handle the conversion of existing 
documents to HTML. 

Since we have seen this combination of soft standardisation of text and a tradition 
oriented Web-service in several cases and over long time, we believe it is quite 
stable. It does, however, have at very visible problem: the separation of text 
production and conversion to HTML is impractical. The introduction of document 
templates with sensible paragraph styles and other small changes in the use of word 
processing will greatly simplify the conversion process. In several of our cases the 
use of templates is promoted, but the Web-units, who are the first to benefit from 
the such changes, generally have little power. Moreover, as documented by 
S!llrgaard and Sandahl ( 1997), the use of paragraph styles is riddled with difficulties. 
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This problem creates a pressure for change. What we have seen, are mainly 
examples of introducing appropriate document templates, leading to a transition to 
the next stage. 

Developed tradition (3) 
This stage is characterised by guided standardisation of text and a tradition oriented 
Web-service. The power remains with those responsible for information, but the 
route from document production to Web-publishing has been smoothened out 
through the use of suitable style sheets and perhaps built-in converters to HTML. 
The majority of the cases are in or move towards this stage. 

When in this stage, it is natural that more people become aware of the Web
service, e.g., because of changes in word processing due to the needs of the Web 
service. Very importantly, the stage represents a clear under-utilisation of the 
technology. Some text producers may see the possibility of writing directly for the 
Web, avoiding limitations of printed paper in terms of deadlines, size limitations, 
lacking ability to insert links, or minimum size of the target group of the 
information. The discrepancy between what the service offers and what is otherwise 
seen on the Web, for example in terms of interactive services, may also lead to a 
desire for change. 

In SR, which clearly has reached this stage, work is currently (March 1997) 
underway to establish a service featuring 'statistics on demand,' i.e. a sort of 
facility for self-service. This will be a move to the next stage. 

Careful change ( 4) 
This stage is characterised by guided standardisation of text and a change oriented 
(though not very radical) Web service. This is a sensible answer to the unused 
possibilities of the previous stage. We see emerging moves in this direction in the 
SR case, where some information is now only available on the Web and where 
interactive statistical services are being developed. In this process, producers of 
statistics are involved in the development of the service, since considerable care is 
needed to prevent unintended disclosure of data about critically small groups of 
individuals. Current databases cannot be used unchanged, and thus the organisation 
proper has become involved in the development of the Web service. 

In other organisations, change orientation may involve other people. If text 
producers are to have more direct access to publish on the Web, the issue of 
responsibility soon appears. Who is responsible for the material on the service, and 
how is this responsibility exercised? It is too early to answer this question 
empirically, but we expect a conflict between policy and creativity. 

Radical change ( 5) 
We believe that a possible step after careful change is a move towards enforced 
standardisation of text. The reason for this speculation is that the large number of 
people involved in a careful change may experience difficulties with guided 
standardisation of text. Enforced standardisation (using, e.g., SGML) may make it 
possible to explicitly code relations between pieces of text and what the 
organisations offers of products and services. This is hard to do in guided 



Stages and diversity in the implementation of WWW 365 

standardisation, since such coding will include information which is not suitable for 
printing, while soft standardisation is tightly coupled to the mechanisms for 
producing a document on paper. 

At this stage text production and Web publishing are integrated with use of 
conventional information systems, and the technology is used to support a new 
kind of 'interface' to the organisation's environment. This represents the extreme 
case within our framework, but there are really too few cases to talk about to make 
further distinctions relevant. 

Technology Tradition Change 
orientation orientation orientation 

Soft SR .......... 
Gl ""GI l standardisation 00 -i 

Guided 
Gt + 

standardisation SR-~? I 

Enforced + standardisation 

Ftgure 1 The evolutionary cases. 

We see these stages as a set of logical moves from technical experimentation 
weakly rooted in the organisation to radical organisational changes with intense use 
of the technology. Within the evolutionary pattern the stages and the relevant cases 
are placed in Figure 1. Each stage represents a place to learn, to see new 
possibilities, and after a while the next stage often will appear as an attractive 
alternative to the present one. We have mainly seen organisations enter on the first 
stage, and then move towards the second and third stage, with traces of further 
moves. We do not, however, exclude the possibility of entering in the second stage. 
Our projects have worked with other cases than those reported here, but with the 
exception of the cases of UC and NN, they all seem to fall into the evolutionary 
pattern. 

We have not observed any examples of guided standardisation together with 
technology orientation, nor have we seen soft standardisation occur together with 
change orientation. We would argue that these two combinations make little sense, 
the first requiring efforts from the text producers with no benefits, and the latter one 
producing radical Web-services on an inappropriate technical basis. Therefore, we do 
not expect any examples of these alternatives to appear. 

5 . 2 The technically radical pattern 

Our basis for describing this pattern is weaker. Essentially we try to describe and 
explain the two cases which deviate from the evolutionary pattern described above. 
A common feature of these two cases is a heavy focus on SGML. Since these cases 
tend to focus a lot on standardisation of text before they deliver any services, they 
are hard to classify. The UC case can be said to follow the following sequence of 
stages: 
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Technical staff coding 
In order to fulfil technically inspired goals text is manually coded to SGML (soft 
standardisation) in order to produce a publication. The production of the first 
electronic catalogue was produced as before (soft standardisation) by the text 
producers and coded in SGML by the technical staff. This was done in order to meet 
the deadline and gain experience in a controlled way. 

End-user coding 
The end-users are given the responsibility for producing SGML through the use of 
SGML-editors, i.e. enforced standardisation of text. Text is converted automatically 
to HTML. The services offered do not deviate much from previous services which 
only were in printed form. This stage is experienced as hard and frustrating by the 
end-users. The system imposes unwanted structure and sequence on work tasks. As 
a consequence, users often turn off SGML-checking while typing. This in turn 
leads to improperly structured text transferred to the IT-centre, creating a need for 
manual coding there. Moreover, the users have experienced severe technical 
problems: for long periods they could not receive hard-copies of the catalogue 
entries; the hard copies being essential in the process where the catalogue entries are 
created and corrected in cooperation with the professors. The technical staff has 
spent much efforts in solving the printing problems. 

Radical change 
The fact that the body of the catalogue is available in SGML enables a broad range 
of new services, e.g., 'on demand' services and integration with room allocation and 
other relevant information systems (i.e. the promises of the UC project). 

Technology Tradition Change 
orientation orientation orientation 

Soft 
L.C. standardisation 

Guided 
standardisation 

Enforced 
N\1 (UCc ?) standardisation L.Cb 

Figure 2 The technologically radical cases. 

In the UC case text is produced in SGML but still no new services are provided. 
This can be partially explained by much time spent on user support, corrections and 
conversions, leaving little time for further development of new services. As an 
example, the catalogue available on Web is not continuously updated, it is an 
electronic replication of the catalogue on paper, the main difference being in 
availability of the catalogue. 

Parallel publishing emphasises the 'paper' metaphor and may be one of the 
reasons for the conventional services provided. The original ambitions and promises 
have been abandoned, and the project appears to have entered a steady operations 
stage. 
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As can be seen in Figure 2 the sequence of stages end up in the same category, 
radical change. NN and UC have suffered from the underlying focus on technology. 
To the end-users there has been extra work but no benefits. Moreover, there has not 
been any benefits in sight (they have indeed been difficult to communicate), and the 
transitions from stage to stage are not obvious. In the NN case it is quite likely 
that the transition to radical change will not take place, hence making the whole 
project a wasted effort. 

5. 3 Discussion 

Based on our material there is no doubt that the evolutionary pattern is more 
successful than the technically radical. Both patterns aim at the same goal (radical 
change), but they approach the goal along very different paths, and - as we see it -
with different likelihood of success. 

The problem of the technically radical pattern is the failure to provide users with 
practical benefits in the situation where they are. Thus there is a lack of motivation 
to learn. Grodin (1994) formulates one of the problems with groupware with the 
question 'who does the work and who gets the benefit?' Here we might extend this 
to 'those who get the work can't see the benefit.' There is a lack of perceivable and 
reachable benefits from the earlier stages. The difficulties of changing working 
practices are underestimated, as are the various uncertainties and repeating needs for 
change. In an inter-organisational context as that of NN these problems are even 
larger. NN is not in a position to impose anything on the television channels, 
thus, the strategy of getting the television channels to code the text failed. 
Hypothetically, these problems could have been compensated by other measures, 
i.e. stronger management involvement, training, or incentives which could 
compensate for the extra efforts. The difficulties in managing the projects have also 
been underestimated, the projects being perceived mainly as technical matters. 

Rogers (1983, p. 363) describes a sequence of stages in the innovation processes 
in organisations: 1 agenda setting, 2 matching, 3 redefining/restructuring, 4 
clarifying, and 5 routinising, with decision to adopt between stage 2 and 3. The 
relatively successful evolutionary pattern does not follow this sequence. The 
decisions to adopt are less than clear, and there is a cyclic pattern of (in Rogers' 
terms) matching and refining. The cases do, however, clearly show the importance 
of redefining innovations (or of re-invention). 

The evolutionary pattern emerges out of the contradictions between technology 
and tradition orientation. It appears that the route to change orientation is shorter in 
an evolutionary process, in spite of a less direct route. The technically radical 
pattern is thus subject to the criticism of the 'grand design' approach to systems 
development formulated by, e.g., Penn et a!. (1988). In his work on IT as 
infrastructure Hanseth (1996) makes a similar point: new infrastructure is not 
constructed from scratch, but evolves from existing infrastructures. 
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6. CONCLUSION 

A set of case studies has revealed two patterns to the implementation of World 
Wide Web and document technology in organisations. The evolutionary pattern is 
more distinct and also more successful than the technically radical. The stepwise 
nature of the evolutionary pattern appears to be a distinct factor, it enables early 
visible results from the additional efforts even though the services often are of a 
more symbolic character, and it also provides a learning curve for the organisation 
and the users. It is still an open question, however, whether the case organisations 
following this pattern will succeed in making really new services. This will be a 
subject of our continued research with these cases. 

In our analysis we have applied two sets of concepts, i.e. technology, tradition, 
and change orientation of Web services, and soft, guided, and enforced 
standardisation of text. It appears that these are not only artificial sequences of 
words, but indeed sense-making steps in two interrelated developments. When the 
cases of the technically radical pattern appear to jump around in our figures, it is 
not only an artefact of the figures, it is a description of the inherent difficulties in 
this pattern for development of electronic publishing. 

The two cases of the technically radical pattern were both started as pilot projects. 
It appears that they have both been unfortunate choices of pilots, and that other 
approaches could form a better ground for getting experience with SGML. It may 
also be an explanation that the managerial challenges have been underestimated, 
especially the difficulties involved in inter-organisational use of IT in the NN case. 

In our future research we will continue to follow the cases in order to see what 
new patterns may emerge, and to see if the emerging changes materialise. In this 
way we may confirm or refute our emerging model for evolutionary development of 
Web-services, i.e. whether the evolutionary pattern is preferable to achieve 
improved utilisation of Web-technology. 

On an agenda of IT diffusion our material substantiates the need to study how 
specific technologies are implemented. In general we observe that the technology is 
under-utilised and offers little value. Moreover, the nature of the organisational 
implementation process is different from the general model proposed by Rogers. 
Similar comparative studies with other examples of information technology could 
reveal if there are specific features with IT in general behind the patterns we have 
seen here. 
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