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ABSTRACT

This study constitutes an attempt to refer to Design, Sensemaking and Negotiation activities in the
investigation of an ongoing standardization process. The D-S-N model, recently proposed by
(Fomin, Keil and Lyytinen 2003), integrates fragments of theory to better understand
standardization processes. The three typologies of activity are explained on the basis of design
theory (D=design); sensemaking theory (S=Sensemaking) and actor-network theory
(N=Negotiation). The D-S-N model (still under development by the authors) is applied on the
“Web services” case study, by analyzing the emergence of a series of technological standards for
distributed software components. The preliminary results of this ongoing analysis of the Web
services standardization process confirm the validity of the D-S-N approach, and encourage to

proceed extending and deepening the investigation.
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INTRODUCTION

“Standards abound” (Hanset, et al. 1996, p. 410): “today, according to the National Institute of Standards
and Technology, there are close to 800,000 global standards” (Surowiecki 2002, p.1). Standards are much
investigated. The syllabus of a “Graduate seminar on the economic, legal, and strategic aspects of
technical compatibility standards”, recently held at the University of California, Los Angeles by Phil
Agre, (Agre, 1998), enlists and briefly comments a selection of 170 studies in areas like Management,
Economics, Computer Science, Laws, Sociology'. The often cited survey by Paul David and Shane
Greenstein (David and Greenstein 1990), takes into exam and critically reviews 169 (selected!) studies on
the economics of compatibility standards.

Why another contribution about standards? Because in contrast with the abundance of standard literature®
in several disciplines, we are still far from a complete and clear understanding of the ICT standardization
processes. There are several reasons for this (Fomin, Keil and Lyytinen, 2003). First, the ICT
standardization processes involve several aspects addressed by different theories and disciplines. Second,
these processes often evolve with very complex spatial and temporal patterns. Third, different social
world are involved, thus different levels of analysis are required. Therefore, no single variance theory
(Markus and Robey 1988) seems to be adequate in itself. What about process theories? Since the
historical workshop held at University of Twente, The Netherlands, in July 1984 (Bijker et al. 1987),

process theories have increasingly been proposed in the area of socio-technical studies of technology

' The references have been broadly grouped by subject: Socio-technical networks; Organizations; Strategy; Implementation; Modularity;
Compatibility; Policy; Antitrust.

?As shown in (Virili 2003), the concept of standard is so pervasive that even when not explicitly addressed by existing theories, it may be often
taken into account with a further effort of analysis. For example, in chapter 3.2 is formulated the hypothesis that standardization could affect the
degree of “asset specificity” in the Transaction Cost Theory (Williamson 1975), giving rise to a tendency to move from hierarchies to markets; in
chapter 3.3 the effect of assets standardization on the theory of Population Ecology (Hannan and Freeman, 1977) is considered; in chapter 4 the

use of standards as a platform for organizational improvisation is depicted, and so on.



(e.g., Bijker and Law 1992; Bijker 1995). But, as shown below, although the interpretation and
explanation of socio-technical change is undoubtingly useful and necessary to understand standardization
processes, it is somehow a different issue. Therefore social studies on technology might usefully be
integrated with other theoretical views to come to a full explanation of ICT standardization processes. In
accordance with this view, the D-S-N model is an attempt to draw relevant concepts from very different
streams of theories, in order to start building a complex process theory that could better take into account
the peculiarities, the complexity and richness of this object of study. The D-S-N model was originally
proposed in embryonic form in (Fomin and Keil, 1999), then further elaborated in (Fomin, Keil and
Lyytinen 2003), and is still under substantial development by the authors. Thus the attempt in the present
paper is to apply and possibly further develop the D-S-N model.

The model name comes from the three main streams of theoretical research that are used to explain
standardization: theory of Design (D=design); sensemaking theory (S=Sensemaking) and actor-network
theory (N=Negotiation).

To better understand the nature and the interaction of the D, S and N-type activities identified in the
model, the “Web services architecture” (WSA) standardization process is investigated. Web services is an
emerging standard technology for distributed software development that is capturing increasing attention
by the market. The choice of the Web services technology comes from two main reasons. First, it is one
of the most relevant recently appeared in the software market (Sullivan and Scannell 2001); for example,
it is at the basis of the Microsoft .Net platform, their core strategic investment of the last years. Second,
the main standardization activities in the W3C consortium usually occur via face to face meetings,
distributed meetings (teleconferences) and mailing lists. For the WS standardization process, all the
sessions transcripts are available on line. However, this potentially rich set of information has not been
analyzed before.

The analysis of a single standardization process, far from being grounded on a sufficiently rich empirical

evidence to stand as a basis for a definitive D-S-N theory formulation, might be considered a step forward



in this direction. As such, the core research question of this study is: How may the D-S-N theoretical
framework explain the Web services standardization process?

In order to answer to this question, the empirical analysis, the challenges and the preliminary findings are
here illustrated. The present outcomes seem to confirm the validity of the D-S-N approach, and encourage
to proceed extending and deepening the investigation.

The paper is organized as follows: in the section here below, the D-S-N model is briefly illustrated; then,
after some methodological notes, the Web services standardization process is presented and the data
analysis of the sample transcripts and documents is shown. Data analysis is aimed at developing the
theoretical concepts, by meaning exploration; conceptual categories development; process dynamics
identification. The following section provides a preliminary empirical analysis of the D-S-N concepts,
with reference to the relationships among D,S and N; the relevance of the negotiation activities; and the
need for multi-level analysis. A discussion of results and emerging research issues concludes the paper.

THE D-S-N MODEL?

The D-S-N model is an attempt to define a “process model of standardization” (Fomin, Keil and Lyytinen
2003). Its basic assumption is that any standardization process may be characterized by three typologies
of activities: design (D), sensemaking (S) and negotiation (N).

The “Design” activities are accomplished during the rational analysis and definition of the technical
specifications and physical properties of the technology object of standardization. The “Sensemaking”
activities are accomplished in order to prefigure situated scenarios of the potential uses of the new
technology. The “Negotiation” activities involve the different groups of stakeholders participating in the
standardization process (technology designers, vendors, users) with their proper interests and visions.
Three different streams of literature are referred to in the D-S-N model: the designs activities are

interpreted in the light of rational planning studies (Simon, 1981); the concepts developed by (Weick,

3As stated above, the D-S-N model is still under development by the authors. We are just sketching here some of the main aspects of the

theoretical framework. For a more complete analysis refer to (Fomin, Keil and Lyytinen 2003).



1995) are used to deal with the sensemaking activities; the negotiation activities are taken into account on
the basis of the actor-network theory, (Latour 1995; Callon and Law 1989).

Figure 1 illustrates how the three components of the D-S-N model reciprocally interact in the
standardization process. According to the authors, the D, S, and N-type activities do not follow any
coherent linear and sequential development, but rather a series of iterative, irregular cycles, and in a
recursive way, usually starting at a general level of specification of the technological standard and getting

into more detailed versions over time.
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Figure 1: Standardization activities according to the D-S-N model. From (Fomin, Keil and Lyytinen, 2003, fig. 1)*.

However, the D-S-N analytical framework is still under development: in (Fomin, Keil and Lyytinen,
2003) it is applied to three cases of standardization in the telecommunications sector but such empirical

application is still entirely exploratory.

RESEARCH METHODOLOGY

As shown in more detail in the next section, the selected case (Web Services Architecture) is
characterized by a wide and complete collection of documents that trace down all the meetings and
discussions held during the standardization process: face to face meetings, conference calls, mailing lists.
The selected research methodology for analyzing this rich set of available documents, was the “grounded
theory” (GT) (Glaser and Strauss 1967; Strauss and Corbin 1998). The methodology, originally proposed
in social sciences, was then applied in several other disciplines, including Information Systems. In
particular, this study may share with (Orlikowski 1993) the main motivation for recurring to grounded
theory, that is the inductive, contextual and processual nature of the GT method. Inductive, because GT
explicitly links text passages from the document analysis with concepts and categories elaborated in the
theoretical development. Contextual, because, as opposed to other analytic approaches, the GT approach
allows to take into account the complexities of the organizational and social context. Processual, because
GT methods explicitly take into account the complex interplay between structure and process: “coding for
process occurs simultaneously with coding for properties and dimensions and relationships among
concepts. It is part of axial coding and the building of categories. Instead of looking for properties, one is

purposefully looking at action/interaction and noting movement, sequence, and change as well as

* One of the reviewers noticed that “attaching” meaning could sound like meaning was not present in the D cycle. It would be better to say that
new meanings are produced in the S cycle, so that Sensemaking could be better regarded as “negotiation of meaning” rather than “attachment of

meaning”.



how it evolves (changes or remains the same) in response to changes in context or conditions”
(Strauss and Corbin 1998, p. 167, bold in original).

Initially, one major concern in adopting a GT methodology was the assumption (usually done in GT
studies) that the theoretical framework should be totally and freely generated by the data analysis. For
example: “This generative approach seemed particularly useful here given that no change theory of CASE
tools adoption and use has been established to date” (Orlikowski 1993, p. 311). There seems to be no
space here for application and further development of an embryonic theoretical model, like D-S-N. Yet
there is actually no absolute stance in GT methodology to exclude pre-existing theories from
conceptualization: “If the researcher is interested in extending an already existing theory, then he or she
might enter the field with some of the concepts and relationships in mind and look for how their
properties and dimensions vary under a different set of conditions” (Strauss and Corbin 1998, p. 50). In
facts, as evidenced here during the text analysis phase, the D-S-N theoretical concepts may actually take
shape, substance and richness of details when inductively derived and specified by data analysis.

THE WEB SERVICES ARCHITECTURE STANDARDIZATION PROCESS

In this section a general picture of the Web Services Architecture Standardization Process is drawn; First,
the Web Services technology is briefly explained; then the W3C standardization consortium is taken into
account, illustrating its role and its organizational structure; finally, a general overview of the
standardization process is given.
What are Web services

On the 11th of April, 2001, 52 companies conveyed at a workshop in San Jose, California. Among them
there were well known names in the IT industry like IBM, Microsoft, Sun, HP, SAP, Computer
Associates, Oracle, Cisco, Novell, Adobe, Nokia, Ericsson, Fujitsu, and also big IT “power users” like
Boeing, Chevron, Reuters, Charles Schwab and others. The aim of the San Jose workshop was to arrange
a common definition of an emerging technology, so called “Web services”. For this purpose, 64 position

papers were presented and discussed. That day has marked the official start of the process of



standardization of the so-called " Web services ". The San Jose workshop is wholly documented at the

Web address: http://www.w3.0rg/2001/01/WSWS?>.

The "Web services" architecture is based on a complex system of technical specifications, on which
companies like Microsoft, IBM and Sun Microsystems have made heavy investments (Sullivan and
Scannell 2001). For instance, the vision of the "software as a service" underlying the Microsoft
architecture ".Net ", (formulated and announced in the year 2000 and now adopted all over the main
Microsoft products), is dependent on the success of the Web services technology. The Microsoft vision
was initially raising doubts and skepticism among observers (Deckmyn 2000).

What are Web services? The underlying idea is very simple, and it is an evolution of the “component
based” software development paradigm, that was already known and implemented by Microsoft (COM,
DCOM models), by IBM (SOM model) and for the Unix platforms (CORBA model). According to this
paradigm, software applications may be modularly “assembled” combining several standard software
“bricks”. In the past, the component-based software development was severely limited by the fact that the
small “software bricks” built according to models like DCOM or CORBA were not documented and often
difficult to use.

A DCOM software component is basically a black box which accepts data and messages in input and
gives back results as output. What is usually difficult, especially if the component was written by
somebody else, is to deeply understand the component functionalities (what it does) and how it is
intended to be used. Therefore, it is not easy to build a software application as a “puzzle”, just assembling
software components built by third parties according to the traditional models like DCOM.

The architecture of the Web services has the potential to overcome the limitations of the traditional

component based software, adding new potential uses, leveraging the Web as a mean of communication.

* For instance, the 64 positions papers are publicly accessible to the address: http://www.w3.0rg/2001/03/WSWS-popa/, and it is possible to

access the records of the discussions http:/www.w3.0rg/2001/04/wsws-proceedings/minutes, to download the program and presentation slides

http://www.w3.0rg/2001/03/wsws-program and to consult the mailing list archives, at the address http://lists.w3.org/Archives/Public/www-ws.



http://www.w3.org/2001/01/WSWS
http://www.w3.org/2001/03/WSWS-popa/
http://www.w3.org/2001/04/wsws-proceedings/minutes
http://www.w3.org/2001/03/wsws-program
http://lists.w3.org/Archives/Public/www-ws

One of the envisioned benefits of its widespread adoption would be the creation an on line market of
software components, based on three elements: an on line directory; a standard system of documentation
to describe the software component; a set of communication rules to access the software components via
Web.
All these three aspects (i.e. the index, the language of description and the Web access protocol) were
missing in the classical components models like DCOM and CORBA and have been proposed with the
Web services architecture. Using Web services it is possible to decide that a specific part of a software
application (for instance the function that produces a fiscal code) could be located out of the application
itself: when it is necessary to call for the functionality, the application sends data to be elaborated over the
Web to the remote software component (e.g. the customer details) and gets back the results (e.g. the fiscal
code). This idea, briefly mentioned here, is called by the experts “functional decomposition" (Castro-
Leon 2002).
In synthesis the Web services standard is based on two fundamental principles:
1) the functional decomposition of the applications in several independent software components;
2) the use of the WWW infrastructure for inter-application communication: software application
are enabled to access remote software components over the Web.
For an analysis of the important strategic implications for the organizations see e.g. (Hagel Il and Brown
1999; Hagel III and Singer, 2001); some peculiar aspects of Web services in eGovernment are depicted in
(Virili and Sorrentino 2002); the potential use of Web services for knowledge sharing in the Public
Administration is treated in (Bolici, Cantoni, Sorrentino and Virili 2003), while an analysis of the
potential impact of this technology on the information systems development methodologies in the
emergent organizations is conducted in (Bello, Sorrentino and Virili 2002). For a basic introduction and a
review of the most important technical concepts refer to

(http://www.Webservices.org/index.php/article/archive/61).
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The W3C consortium and its role
The W3C consortium (the acronym stands for WWWC, that is World Wide Web Consortium) was
founded in 1994 and it is still directed by Tim Berners Lee, the inventor of the Web, “to lead the World
Wide Web to its full potential by developing common protocols that promote its evolution and ensure its
interoperability. W3C has around 450 Member organizations from all over the world and has earned
international recognition for its contributions to the growth of the Web. [...]. W3C concentrates its efforts
on three principle tasks:
e Vision: W3C promotes and develops its vision of the future of the World Wide Web [...].
e Design: W3C designs Web technologies to realize this vision, taking into account existing
technologies as well as those of the future.
e Standardization: W3C contributes to efforts to standardize Web technologies by producing
specifications (called "Recommendations") that describe the building blocks of the Web. W3C
makes these Recommendations (and other technical reports) freely available to all.” (from

http://www.w3.org/Consortium/#background®).

The organizational structure of the W3C

"To meet its goals (universal access, semantic Web, Web of trust) while exercising its role (vision,
design, standardization) and applying its design principles (interoperability, evolution, and
decentralization), W3C process is organized according to three principles: vendor neutrality, coordination

and consensus” (from http://www.w3.org/Consortium/#background).

These three organizational principles have been used for planning and to draw the organizational structure

of the W3C, illustrated in the so-called "process document" (http://www.w3.org/Consortium/Process/),

that describes in detail the organizational structure of the consortium (Members, Advisory Committee,

Team, Advisory Board, Technical Architecture Group), the activities and the working groups for each

®All the text cited in inverted commas “ ”is directly reported from the referenced web page; the ellipses [...] indicate that a part of the original

text was skipped at that point.
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activity. Every technology object of standardization in the consortium W3C corresponds to an "activity".
For each activity there may be several workings groups, each one focused on the production of a technical
specification. The attention is here focused on the "Web services Architecture Working Group", which
has the objective to define the technical specifications of a standard architecture for the Web services.
Every working group has one or two leaders. To get job done, there are two modalities of interaction in
the groups: the first one is the mailing list; the second one is group meetings (they can be either face to
face (F2F) or distributed, i.e. via teleconference). The charter document specifies that "to be effective
every working group should have from 10 to 15 active participants" (charter of the group WSA, section
4.5).

The F2F meetings don't have a predetermined frequency, they are settled by the group leader according to
the matters to be treated, to the deadlines and the opportunities of co-location of side events (e.g.
conferences, other W3C meetings, etc.). The distributed meetings are scheduled at least once a week
(twice when required by the deadlines). The participation to the F2F meetings is limited, on invitation of
the group leader. Guests or external experts may be occasionally invited. All these forms of discussion
and negotiation (mailing list, F2F meetings and teleconferences) are recorded, and the scripts are publicly
accessible via the working group Web site’.

This collection of documents, eventually integrated with external information sources like specialized
press articles and news, may be used for the application and verification of the D-S-N model.

ANALYZING THE STANDARDIZATION PROCESS

The available data sources for the WSA activity are: deliverables, meeting records, mailing lists and the
external sources (like technical magazines and newspapers). The published deliverables include: the WS

Architecture and the supporting documents (requirements, glossary, usage scenarios, service life cycle,

" The WSA group meeting transcripts are published at the address http:/www.w3.org/2002/ws/arch/#records). For the teleconferences sometimes

the log files are directly published “as they are” (like in the distributed meeting of April 18th, 2002: http://www.w3.0rg/2002/ws/arch/2/04/18-

minutes); more often, they are edited to make them more readable (as for instance in the first distributed meeting of the group, held in February

the 6th, 2002: http://www.w3.0rg/2002/ws/arch/2/02/06-minutes).

11
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ontology). For each document all the previously published releases are accessible, together with the list of
the modification intervened. For example, the first official version of the Web services architecture was
published in November 2002, followed by two major updates in May 2003 and February 2004. The editor
copies are also available: the first editor copy of the Web services architecture is dated June 2002, and
was followed by updates in August 2002, March 2003 and July 2003.

There are about fifty meeting records per year (on average the meetings were held once a week); they are
usually written or edited by a scriber nominated for each session.

The working group mailing list, during the period from February 2002 to February 2004 (25 months),
collected 6895 messages, with an average of about 276 messages per month. The two “hottest” months
were July 2002 (546 messages) and January 2003 (516 messages); the “coldest” were November and
December 2003 (32 and 86 messages, respectively). Moreover, the working group created two temporary
task forces that produced proposals on specific issues. The Management task forces produced four
deliverables; the Security task force produced one deliverable. The task forces mailing lists are also
available for consultation.

The analysis has been carried out in accordance with the indications given in (Strauss and Corbin 1998).
The first challenge was given by the mass of documents to analyse: in order to experiment the GT
methodology and to get experience with the procedures and tools, a decision was made to focus on a
significant but smaller sample of the available documents. The WS group meetings started in late January
2002: restricting the analysis to one year seemed a sensible choice, also given the fact that the first official
release of the WS architecture was in November 2002. Therefore, the first round of analysis was limited
to meeting records and deliverables produced in the year 2002, excluding also other documents like
mailing lists, task forces deliverables and external sources. The meeting records of the year 2002 are 46,
for about 300 pages of text. The analysis was carried out using the software tool NUD*IST-Vivo, (NVivo
ver. 2.0) by QSR International.

The first phase in the GT development is called “open coding”, and it consists in defining suitable
concepts that can be associated in meaningful and consistent ways to parts of the text under exam. There

12



are different ways to proceed for open coding: by line, by paragraph or by document (Strauss and Corbin
1998, pp. 119-20). At first, a preliminary analysis was accomplished document by document, reading all
the 46 transcripts relative to the year 2002 and taking notes about the main content of each one. The aim
was to come to a first detection of Design, Sensemaking or Negotiation activities, and to get a general
understanding of the process. Moreover, a codification by author and company of the first 20 meetings
discussions (February — mid June 2000) was done. The results are shown in figure 2 and in table 1 below.
Each text passage is an intervention of a representative in a discussion. The peaks in April and in June
(more than 300 interventions in April, more than 400 in June) are referred to three days face-to-face
meetings. All the others are conference calls. The average number of interventions in a conference call is
about 66. Table 1 shows the relative “weight” of the participants in the first 20 sessions: Chris Ferris
(Sun) is by large the most active, monopolizing about a quarter of the content of the discussions, followed
by Daniel Austin (WW Grainger) and Hugo Haas (W3C).

At the very beginning of the “open coding”, it was often difficult to understand if an event could be
classified as D, S or N: the meaning of the three concepts had to be better defined.

For this purpose, according to the GT methodology, a second cycle of analysis was initiated, this time
line-by-line and even word-by-word, frequently asking questions about the concepts under exam. This
way of conceptualizing is called “microanalysis” by Strauss and Corbin, and it is suggested at the
beginning of a project in order to give rise to the initial development of concepts and categories: “We
believe that a detailed type of analysis ... is necessary at the beginning of a project to generate initial
categories (with their properties and dimensions) and to discover the relationships among concepts.”

(Strauss and Corbin 1998, p. 57, emphasis is mine).
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Figure 2: Number of codified text passages per meeting. Each text passage represents an intervention in a discussion.

The figures are referred to the first 20 meetings.

Company Representative Passages %  Characters %
Sun Chris Ferris 415 25,2% 49.698 23,9%
WW Grainger Daniel Austin 174 10,6% 30.213 14,5%
Ww3C Hugo Haas 116 7,0% 17.483 8,4%
BEA Davis Orchard 100 6,1% 15.032  7,2%
Contivo Dave Hollander 97 5,9% 9.863 4,7%
IBM Heather Kreger 95 5,8% 7.665 3,7%
Intel Joel Munter 57 3,5% 6.119 2,9%
Nokia Michael Mahan 54  3,3% 5444  2,6%
ChevronTexaco Roger Cutler 47  2,9% 5153 2,5%
W3C David Booth 44 27% 4739 2,3%
Sterling Commerce Suresh Damodaran 39 2,4% 4115 2,0%

Table 1: Number of codified text passages and their length per company/representative. Each text passage represents an

intervention in a discussion. The figures are referred to the first 20 meetings.

The first vital questions were: What is a standard? How could we characterize standardization processes?

What exactly should we mean with Design, Sensemaking, Negotiation?

14



In what the main answers elaborated during the GT analysis are summarized.

Micro-analysis: The meaning of “standard” and “standardization”
According to the Merriam-Webster Dictionary, the English term “standard” derives from the Old French
estandart, whose original meaning is: “a conspicuous object (as a banner) formerly carried at the top of a

pole and used to mark a rallying point especially in battle or to serve as an emblem”®

. The etymology of
the word may be reconducted to the Latin verb ostendere, i.e. to exhibit, display, put on view: in facts, a
banner is usually put on view in a very unequivocal and instantly recognizable way, because it should be
easily and clearly located and understood by everybody. In ancient times, the banners had besides their
symbolic meaning also a key practical function, because they allowed easier recognition of the enemy (or
ally) forces in the battle field in every condition. The banner, like the flag, is a group symbol: also when it
is explicitly referred to a single person (e.g. the king, the emperor), it is actually belonging to a whole
collectivity of people (e.g. the king’s subjects) who identify themselves with the emblem.

Not only is a banner or a flag well known by people adopting it; it is also generally recognized and
respected by all the other non-adopters, having a high symbolic value associated with it. Still today, this
value is often officially stated in the Constitutional laws of the national states (e.g.: Italian Constitution,
art. 12). For example, numerous Italian patriots were killed during the First World War in the attempt to
defend the flag not to let it fall in the hands of the enemy. Therefore, a flag or a banner has a high
symbolic value for the members of the adopting community, who not only recognize and respect it, but
also make any effort to make it recognized and respected by others.

Another aspect that could be derived from the analysis of the original meaning of the word “standard” is

immutability. For its high shared symbolic reference value and its universality, a banner (or a flag) has to

8According to the Oxford English Dictionary, “In English the word appears first with reference to the ‘Battle of the Standard’ in 1138. A
contemporary writer, Richard of Hexham, relating the story of the battle, describes the ‘standard’ there used as a mast of a ship, with flags at the
top, mounted in the middle of a machine which was brought into the field. He quotes a Latin couplet written on the occasion, which says that the

standard was so called from ‘stand’, because ‘it was there that valour took its stand to conquer or die” A modern English translation of the Latin

couplet mentioned here could be accessed online at the address http:/www.deremilitari.org/RESOURCES/SOURCES/hexham.htm.

15


http://www.deremilitari.org/RESOURCES/SOURCES/hexham.htm

be defined only one time. Once defined, it cannot change. The USA and EU flags are exception to this
general rule, with the number of stars increasing with time, to visualize the growing number of member
states; but, to say the truth, this kind of change is actually necessary to keep unchanged the symbolic
meaning adopted at the beginning.
Then, generally speaking, banners and flags must have a clear and well defined appearance and
connotation, universally accepted. Once defined, it cannot be substantially changed.
In summary, from the original meaning of the word, we could derivate at least three main attributes:

1) Visibility: a standard should be visible and should be easily recognized by everybody (adopters

and non-adopters);
2) Shared value: attributed to the standard by the adopting group; the adopters often identify
themselves with the standard itself;

3) Stability: once created, the standard is fixed and cannot be changed.
After considering attributes of standards in general, we may focus our attention on “technical standards”
that may be defined as sets of technical specification adhered to by a producer, tacitly or after as a result
of a formal agreement (David and Greenstein 1990, p. 4). There is no explicit mention of a group in this
definition, but the fact that somebody could “adhere” is an implicit assumption of the existence of another
subject, the promoter. The authors identify three types of technical standard: reference standards,
minimum quality standards and compatibility standards; moreover, one could distinguish between formal,
de facto and de jure standards (David and Greenstein 1990, p. 4).
Standards are closely related to classifications, but they are not the same: “the (classification) systems we
discuss often do become standardized; in addition, a standard is in part a way of classifying the world”
(Bowker and Star 1999, ch. 1). According to the authors, standards are characterized as being “sets of
agreed-upon rules”, often spanning over time through several communities and making things work
together over distance; generally enforced by institutions; with no warranty that the best one should

prevail; showing a significant inertia.
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Another interesting perspective on standardization is given in the recent book “A World of Standards”
(Brunsson et al. 2000), that is a collective account of a wide research effort at the Stockholm Center for
Organizational Research. The authors’ point of view is quite peculiar, probably due to the fact that their
investigation on standardization processes was not necessarily confined to technical artefacts. Here
follows their definition of standard: ”On an general and abstract level, standards constitute rules about
what those who adopt them should do, even if this only involves saying something or designating
something in a particular way. More specifically, three types of standards can be distinguished: standards
about being something, about doing something, or about having something.” (Brunsson and Jacobsson
2000, p. 4). According to the authors, standardization is a form of regulation, with the very specific
property of being (at least apparently) voluntary: “Standards resemble directives in two ways that
distinguish them from norms: they are explicit and they have an evident source. They also differ from
directives, however, in that they are claimed to be voluntary. The standardizers do not have access to
sanctions against those who do not comply to their standards. Whether or not a standard is adhered to
depends primarily not on the hierarchical authority of power of the issuing source, but on whether the
standard appeals the adopters for other reasons” (Brunsson and Jacobsson 2000, p. 13).

As noticed above, there is no general agreement about a definition of standard. Nevertheless, once clearly
stated what a standard be, a definition of standardization process would follow automatically. For
example, in the line of reasoning of (David an Greenstein, 1990), standardization occurs when two or
more subjects adhere to an agreed set of technical specifications, either tacitly (de facto standards) or
formally (formal standards), sometimes in application of the law (de jure standards).

“Standard” as a property

One could look at standards as particular objects, that can be created with a standardization process; in
alternative one could look at the standard as a property that could potentially be attached to any object. In
this case the standardization process is not anymore aimed to “create” something, but to attach the

“standard” property to an already existing object.
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How may the “standard” property be characterized? Following the above lines of reasoning, it could be
stated that an object is “standard” if there is an agreed-upon set of rules about it, and if this agreement is
stabilized and made visible (not only to adopters but also to non-adopters). The agreement is open: new
adopters could adhere, joining the adoption group. Adhering to the agreement means explicitly and
voluntarily conforming to the rules.
In this light, one could argue that the minimal, essential activities that make an object “standard”, i.e. the
essential standardization activities, are those aimed to agree, stabilize and make visible to the outside a set
of rules, whose adoption is claimed to be voluntary. Intuitively, one may be tempted to label all these
activities with “Negotiation”. But what about Design and Sensemaking? I am now briefly recollecting
thoughts and notes collected during the GT analysis in what follows.

Micro-analysis: Building the main D-S-N categories
The above discussion of the meaning of “standard” and standardization, which is an essential prerequisite
of the microanalysis, aimed at a better understanding of the meaning of the D,S,N type activities. Next,
the main categories have to be developed: “Once a category is identified, the analyst can begin to develop
it in terms of its specific properties and dimensions. [...] Through delineation of properties and
dimensions, we differentiate a category from other categories and give it precision. [...] whereas
properties are the general or specific characteristics or attributes of a category, dimensions
represent the location of a property along a continuum or range. For example, we might say that one
of the properties that differentiates “limited experimenting” with drugs from “hard-core use” of drugs is
“frequency”, or the number of times a week the person is “stoned”” (Strauss and Corbin 1998, pp. 116-7,
emphasis in original). Following the GT approach, here below the D, S, N categories are briefly
characterized, giving a description, and then individuating properties (i.e. attributes and/or characteristics)
and dimensions, in accordance with what resulted from the text analysis.
In this first stage of open coding, I linked excerpts of text to concepts and categories, with an iterative

approach from text labelling to concept/category definition/redefinition, for several iterations. The

18



definitions given here are still temporary, because the coding phase is still ongoing, but they are grounded
both in theory and in data analysis.

The category of “Design activities”

Description:

How might we characterize the main design activities? The so called “Theory of Design” was initiated by
Herbert Simon with the publication of “The sciences of the Artificial”, in 1969 (Simon 1969, 1981,
1996), and then extended by researchers in the Carnegie Mellon “Design Research Center” founded in
1975, and in several other institutions. According to Simon, “Engineers are not the only professional
designers. Everyone designs who devises courses of action aimed at changing existing situations into
preferred ones. The intellectual activity that produces material artifacts is no different fundamentally from
the one that prescribes remedies for a sick patient or the one that devises a new sales plan for a company
or a social welfare policy for a state” (Simon 1996, p. 111).

There are several ways of designing: devising artefacts or activities to achieve goals requires evaluation,
application of logic, search for alternatives, organization/structuration and representation of the design
(Simon 1996, p. 134).

Properties (characteristics/attributes):

e Goal: as discussed above, design activities are characterized by goals to achieve. The goals are
often specified in detail by requirements.

e Design output (Project) a structured, organized representation of the final artefact/course of
action

e Design technique/tool adopted

e Design representation adopted

Dimensions:
¢ Simplicity/complexity

¢ Quality of the output
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e Duration
The category of “Sensemaking activities”
Description:
Designing a new artefact usually involves creativity and invention, in order to imagine how the new
artefact will be used. To use Simon’s words reported above, “devising courses of action aimed at
changing existing situations into preferred ones” implies a sensemaking effort to figure out which
“preferred situations” one would like to achieve.
Actually, the general concept of “sensemaking” is quite wide, and I am here trying to focus on
sensemaking aspects directly relevant to the object of interest.
In general, sensemaking could be belief-driven or action-driven: “Sensemaking can begin with beliefs and
take the form of arguing and expecting. Or sensemaking can begin with actions and take the form of
committing or manipulating.” (Weick 1995, p. 135). The author dedicates an entire two chapters of his
book to exploring these four fundamental types of sensemaking: the belief driven-activities of arguing and
expecting as opposed to the action-driven activities of committing and manipulating.
Among the records of the WSA group meetings, a significant part of the group discussions was devoted
to gathering and defining the architectural requirements. One could argue that requirements’ definition
could be seen as a goal setting activity: requirements are a detailed description of the overall goal of the
design process. Goal setting is interpreted by Weick as a belief-driven type of sensemaking. In the section
about arguing, one can read: “The centrality of arguing in organizational sensemaking has been noted by
several people [...] Anderson’s (1983) analysis of decision making during the Cuba missile crisis is built
around the idea the “goals are discovered through a social process involving argumentation and debate in
a setting where justification and legitimacy play important roles” (p. 214)” (Weick 1995, p. 136).

Properties (characteristics/attributes):

¢ Goal setting

e Requirements setting
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e Taking into account the market’s request
Dimensions:

e Duration

e Completeness

e Timing

e Compliance with the market’s requests
The category of “Negotiation activities”
Description:
According to the definition of standard illustrated here above, the essential standardization activities to
create a standard, are those aimed at agreeing, stabilizing and making visible to the outside a set of rules,
whose adoption is claimed to be voluntary. Such activities would be here defined “negotiation activities”.
In the WSA the negotiation activities are disciplined by W3C process document mentioned above.

Properties (characteristics/attributes)

e Coordinating inside the working group: scheduling/rescheduling meetings, ...
e Coordinating with other W3C working groups

e Coordinating with outside (IETF, ISO, etc.)

e Creating consensus, persuading

e Voting

e “Evangelizing” the public (“in vivo” code”)

o Synthesizing, summarizing previous decisions/position

e Documents editing

e Administrative tasks (e.g. scripting)

Dimensions

? An “in vivo” code name is “taken from the words of respondent themselves”. (Strauss and Corbin 1990, p. 105). The term “evangelizing” was

used several times during the meetings.
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e Consensus (high/low)

e Pressure to delivery (high/low)

e Duration
In summary, it is argued here that Negotiation is the essential activity that makes an ICT artefact
“standard”; while Sensemaking and Design are needed to devise and physically create the artefact, but not
necessarily to standardize it.

Process dynamics: The macro phases

The analysis of the process dynamics is complicated by the fact that our view is necessarily partial and
limited: the process originated much before the “official” opening within W3C and that has evolved at
different levels: within single companies, within power groups (like the Microsoft-IBM-BEA group),
with informal contacts between companies representatives, between field experts, with discussions at
technical conferences and in mailing lists, in other standardization committees, like in IETF, ebXML, etc.
As from above, the open coding phase was limited to a small sample of documents of the Web Services
Architecture Working Group within W3C. Yet, in order to get a general picture of the whole, I have
conducted an exploratory analysis of the remaining material, integrated with external documents, like the
mailing lists of other W3C working groups and the minutes of other technical workshops in the XML-
based protocols standardization area, taking notes about the interesting features of the WSA process. In
accordance with suggestions by (Strauss and Corbin 1990, chapter 11), I have adopted at first a “top
down” strategy, looking for macro phases. The following step requires to discover the process concepts
within each category, a typical bottom-up approach.
Phase 1). Arena: Companies - Before December 1999
Initially, the technologies that would later evolve to Web services were generically named as “XML
protocols”, because they are based on the XML language and they are essentially a set of technical rules
(protocol) for inter-application communication (see section “What are Web services” above). The single

Web Services Architecture components/technologies technical specifications (e.g. SOAP, UDDI) are
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created and experimented by different companies, together with many other concurrent XML protocols.
The W3C consortium is not yet involved. Primitive consensus groups are formed around single technical
specifications. The primary data sources for investigations in this phase are technical magazines and
technical conferences reports and minutes. They could probably be integrated with interviews of the
relevant actors involved in the process.

Phase 2). Arena: Companies and W3C - December 1999-March 2001

In 1999 the W3C consortium started monitoring the market and forming consensus on a standardization
activity. The first move was the creation of the “xml-dist-app@w3.org” mailing list for discussion of
XML protocol related issues'®. The story emerges from the first e-mail to the list, written by Dan

Connolly, one of the W3C executives:

" A list of the relevant events leading to Web services standardization is at the end of the WSA activity page

http://www.w3.0rg/2002/ws/index.htm#events. It was a useful starting point for the macro-phases definition.
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From: Dan Connolly <connolly@w3.org>
Date: Mon, 20 Dec 1999 16:48:44 -0600
Message-ID: <385EB24C.5D4EF4F8Qw3.0rg>

To: xml-dist-app@w3.org

In the Web Standards Update session at XML '99 in Philadelphia a questioner asked:
“Have the W3C plans for a standard for web-based asynchronous messaging providing such
functionality as is found in a typical MOM (such as IBM's MQSERIES)?” to which my
answer was that W3C had started planning a workshop on XML in distributed
applications, i.e. RPC and inter-application messaging, but we hadn't found a critical
mass of resources for the workshop [..]

There were sign-up sheets for lunch table discussions, and Tim Schweitzer of Nortel
Technology claimed table #17 for "XML and Protocols" or something 1like that,
presumably to continue this discussion.

After a lively chat about TIPV, ICE, WAP Binary XML Content Format, SOAP, XML-RPC,
WDDX and the like, I agreed to create a mailing list to continue the discussion, and
make a pointer to it from the XML section on the W3C Web site.

So... here we are. I have copied the few people whom I can remember from the lunch
discussion, plus various people who have contacted me about this sort of stuff in the
recent past.

Dan Connolly

http://www.w3.0rg/People/Connolly/

The first W3C discussion area was created this way: people casually meet at a technical conference with a

W3C executive (Dan Connolly, father of the HTML language specifications) and “improvise” a meeting

on a hot topic. Later on, Dan Connolly addresses all the people intervened and starts the mailing list. In

the following two months, only a few messages were posted to the list (2 in December, 5 in January, 6 in

February) when this email appeared:
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From: Eric Prud'hommeaux <eric@w3.org>

Date: Sat, 26 Feb 2000 20:52:56 -0500

To: xml-dist-app@w3.org

Cc: Tim Berners-Lee <timbl@w3.org>, "Daniel W. Connolly" <connolly@w3.org>

Message-ID: <20000226205255.B11010Q@w3.0org>

We've been under pressure from many sources, including the advisory board, to address
the threat of fragmentation of and investigate the exciting opportunities in the area
of XML protocols. It makes sense to address this now because the technology is still
early in its evolution and more resources for development will be available as XSL-FO

and XML Schemas near completion.

... (omitted: proposals of meeting in forthcoming conferences)

We need to figure out where standardization is most important, and which technologies
can be developed independently. We are looking at components like data typing,
marshalling conventions, synchronous/asynchronous messaging, social protocol

attachments, protocol definition and machine verification, etc.

Discussion on this list is quite appropriate - please send pointers to anything which
has Dbearing on the issue. There is a collection of suggested reading in

http://lists.w3.org/Archives/Public/xml-dist-app/2000Feb/0001.html

Eric Prud'hommeaux
Tim Berners-Lee

Dan Connolly

Notice that the email is signed not only by the sender (the W3C executive Eric Prud'hommeaux) and by
Dan Connolly, but also by Tim Berners-Lee, the inventor of the Web and director of the W3C. The email
had a shocking effect: in the following three months, 296 messages were posted to the list (!).

From this email (26 February 2000) to April 2001, there is a tumultuously growing interest on XML
protocols development and stabilization. Here are the main events. In March 2000 an email by Eric
Prud'hommeaux enlists 10 XML protocols that could be potentially candidate for standardization. Not all
of them are really concurrent, because they are not all equivalent. This is the sense of “we can compare

apples and fruit baskets”. Still, there is quite a wide arena for the Web services “standard battle”.
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From: Eric Prud'hommeaux <eric@w3.org>
Date: Wed, 29 Mar 2000 20:17:08 -0500
To: xml-dist-app@w3.org

Message-ID: <20000329201708.F334Qw3.0rg>

I put together a comparison of a bunch of XML protocols (including SOAP, ICE, WDDX,
BizTalk, IOTP, TIP, WfXML, ebXML, XMI, XML-RPC), for everyone to discuss/dispute.

http://www.w3.0rg/2000/03/29-XML-protocol-matrix

It is said that the best way to get a question answered on usenet 1is to post an
incorrect answer. Persuant to that, I have not done extensive readings of some of the
protocol papers during my characterizations, but at least they're all there in a forum

where we can compare apples and fruit baskets.

I'll be adding more dimensions and would like feedback on what people wish to compare.

-eric

(eric@w3.orqg)

Only three weeks later, in April 2000, the specifications of SOAP 1.1, the core technology of Web
services, jointly created by Microsoft and IBM, are submitted to W3C by Microsoft, IBM, and 9 other
W3C member companies as a proposal to start a standardization group. The “XML protocol®
standardization group actually started in September 2000. The following excerpt from the group charter
shows how the standardization activity is centered around the IBM/Microsoft proposal of SOAP, but
aims, with diplomacy, at taking into account other specifications. “The Working Group shall start by
developing a requirements document, and then evaluate the technical solutions proposed in the SOAP/I.1
submission against these requirements. If in this process the Working Group finds solutions that are
agreed to be improvements over solutions suggested by SOAP 1.1, those improved solutions should be

used” (from the XML protocol group original charter document, http:/www.w3.0rg\2000\09\XML-Protocol-

Charter.htm). IBM and Microsoft have made another step forward to winning the “battle of WS standards”.
In March 2001 the W3C acknowledges the submission of another key specification of Web services, the

WSDL language, also created by IBM and Microsoft. A specific mailing list is created for Web services
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discussions. A wider consensus around Web services is already formed: the co-signers of this proposal,
besides Microsoft and IBM, are 21 companies, as opposed to the 9 co-signers of the SOAP proposal.
Phase 3). Arena: W3C — April 2001-February 2004
We are here at the beginning of the “official” history of the Web services standardization process within
W3C. In April 11-12 2001, the historical workshop of San Jose mentioned above in the section “What are
Web services” gives rise to the Web services standardization initiative.
In January 2002 the Web services activity and the “Web services Architecture” group start.
On the 14™ of November 2002 the first draft of the WS architecture is published. The 11" of February
2004 the WS architecture is released.
PRELIMINARY EMPIRICAL ANALYSIS OF THE D,S,N CONCEPTS: SOME
EXAMPLES
In the sections above the Web Services Architecture standardization process has been explored with two
complementary approaches: the initial definition of a set of categories and concepts, grounded in the data,
and the illustration the process macro-phases.
In this section a preliminary empirical analysis of the D,S,N concepts is carried out by investigating three
issues: the relationships among D,S and N activities; the relevance of negotiation activities; and the need
for multi-level analysis.
Uncovering relationships among D,S and N: a few relevant passages
A few relevant text passages are shown here to illustrate the relationships among D,S, and N concepts.
The empirical analysis of the statement below may constitute an example of the disentanglement of (and
the relationship among) D,S, and N activities, illustrated by the records of the discussions occurred within

the W3C consortium.
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Statement

“There are two ways of standardizing ICT: 1) agreeing about and existing specification (negotiation); 2)
creating a new specification (design) and then agreeing about it (negotiation). In order to design a
specification, in general, a set of desirable requirements has to be agreed (sensemaking)”

Empirical analysis

The recordings of a few distributed meetings could be taken into consideration. The first distributed
meeting was held on February the 6th, 2002. Here below the transcription is reported, as from the original

records published in http://www.w3.0rg/2002/ws/arch/2/02/06-minutes.

Web Services Architecture Working Group

06-Feb-2002 meeting minutes - Agenda

1. Roll call, scribes for minutes/action items (11.00 + 5)
2. Agenda review, and AOB (11.05 + 5)
3. Review of Charter, modus operandi and initial plan
of work (11.10 + 15)
4. F2F planning (11.25 + 10)
5. Call for editors (11.35 + 10)
6. Round table discussion, initial requirements
gathering (11.45 + 35)
7. Subteam formation and next steps (12.20 + 10)

The meeting is planned from 11 to 12.30. There is a series of organizational duties (points 1 and 2: roll
call, nomination of the scriber, agenda review; point 4: organization of a F2F meeting; point 5: call for
editors). All of them have been categorized as negotiation activities, specifically as internal coordination
duties. The most interesting topics are in the second part of point 3 (initial plan of work) and at point 6
(round table discussion, initial requirements gathering).

Thereafter, as regard to the initial plan of job, the chair of the group (Chris Ferris, from Sun

Microsistems) proposes:

We need requirements and a framework. With the framework we can address

how the parts fit together.
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We are at the very beginning of the group activity, and it is not yet clear what should be done in order to
produce the specifications of the Web services architecture (the objective of the working group). The two
fundamental elements to define the architectural specifications are: the requirements and a framework.
According to our model, we are here in presence of a design effort (creating the architectural framework).
The design, as we know, is a goal driven activity. What are the goals of the design? To answer to this
question, requirements gathering, that is a sense-making activity, is started. How to proceed? For the

framework there is a proposal of a group member:

Roger Cutler - brought up are there other frameworks already available.

we need to understand what other groups are doing.

Cutler proposes to start verifying the already available frameworks, also trying to understand what the
other working groups are doing. Comparison with existing similar architectures is another design activity.
It could even trigger a sensemaking-event, if the comparison suggested a revision of the initial
requirements of the design.

How does sensemaking work?

The initial requirements’ gathering is planned in agenda at point 6: the participants start to freely launch

some proposals for the architectural requirements. Here follows a fragment of the transcript:
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Igor Sedukhin - they are trying to stay neutral - meaningful architecture

standards. for the technical side they are concerned about management and

security.
Roger Cutler - messaging and reliability are important - they are
concerned about co-ordination with other groups such as OASIS - and to

keep things understandable.

Sandeep Kumar sees an evangelizing role for this group. how to we

evangelize this to our own organizations and partners. technically - the
messaging and transactions - orchestrations and routing of services.
Yin-Leng Husband - Web services architecture... co-ordination of ws

framework. co-ordination between ebXML and w3c..

Dave Hollander - we need to make this understandable to "the normal

person" this needs to be understandable to avoid arcane known.

The transcription could go on, there were 33 interventions in that occasion. The following teleconference,
held on February 14, 2002, had in agenda the review and the discussion of the requirements proposed in
the previous meeting. One of the group members, Daniel Austin, collected and synthesized them into a
high level architectural goals list that was submitted for discussion. The sense-making activity proceeds.

The whole list comprises 14 architectural goals, only the first three (AG001, AG002, AG003) are reported
here above. At this point an articulated discussion was initiated, finally bringing to the shared definition

of the initial draft requirements.

30



It is important to underline the “choral” nature of the group negotiation process: decisions are generally
taken with the consensus of everybody. For instance around 40 group members participated in the initial
requirement gathering discussion; almost half of them advanced proposals or at least expressed opinions.
Therefore, this working group was able to collect contributions from a quite large community. We should

also consider that the results were then submitted for evaluation and suggestions to an even wider

Daniel Austin has synthesized[3] the high-level goals and concerns expressed in last
week's telcon. We'll discuss this 1list and refine it such that we can have as a
baseline a core set of goals that can be used to guide our work going forward.
Daniel's 1list is intended as a discussion starter.

a) interoperability and reduction of divergence among vendors

b) extensibility and modularity to encompass the future evolution of Web services

c) platform independence with no assumptions regarding communication among
architecture components

[..]

From Daniel's note:

Proposed Goals for the Web services Architecture Working Group

To develop a standard reference architecture for Web services that:

AGO001 ensures the interoperability of Web services software products from different
implementors based on well-defined standards

AG002 provides modularity of Web services components, allowing for a level of
granularity sufficient to meet business goals

AGO03 1is sufficiently extensible to allow for future evolution of technology and of
business goals

[..]

assembly, through the mailing list.
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The relevance of negotiation activities
The empirical analysis of the statement below may constitute an example of the relevance of negotiation
activities compared with design and sensemaking. The need for theoretical sampling'' emerges. Again,
the empirical analysis is based on the debate within the W3C consortium.
Statement2
“ICT standardization is the process by which a ICT is made standard. A technology is standard if there
is an agreed-upon set of rules about it, and if this agreement is stabilized and made visible to adopters and
non-adopters. The agreement is open: new adopters could adhere, joining the adoption group. Adhering to
the agreement means explicitly and voluntarily conforming to the rules. The ICT standardization process
is essentially targeted to agree this set of rules. In general, such rules are about being something, doing
something or having something. Most ICT standards are about being something: this kind of rules are
usually called technical specifications. There are two ways of standardizing ICT: 1) agreeing about an
existing specification (negotiation); 2) creating a new specification (design) and then agreeing about it
(negotiation). In order to design a specification, in general, a set of desirable requirements has to be
agreed (sensemaking)”.
Empirical analysis
In the Web services standardization process, the technical specification is the WS architectural
specification, which was not existing before, and had to be designed. In contrast, the standardization
process of SOAP started from a pre-existing specification (SOAP 1.1), originally designed by IBM and
Microsoft. This specification had to be “redesigned” (design) within W3C producing the standard

specifications (SOAP 1.2) after generating requirements (sensemaking).

! Theoretical sampling is “sampling on the basis of emerging concepts, with the aim being to explore the dimensional range or varied conditions
along which the properties of concepts vary” (Strauss and Corbin 1990, p. 73).
2 The concepts and categories, grounded in the data analysis, are reported in bold. The concepts coming from elaboration of existing theories are

reported in italic.
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To start validating the statements above, one should now look at cases of ICT standardization in which
the only activity was negotiation. For example, I suspect that early ICT technologies, like those related to
the IBM PC architecture, could be good cases to explore to this aim. The choice of this new “sample”
would be explicitly made to verify the theoretical assumption that standardization could occur without
design and sense-making, just by negotiation of existing technologies. Similarly, theoretical sampling
would be necessary, for example, to verify the statement “most ICT standards are about having
something” and also to select cases of standards about doing something or having something.

The need for multi-level analysis
External documental sources open up new perspectives of empirical analysis. The example below
suggests the involvement in the process of different social world, and thus the need for multi-level
analysis.
A synthetic and effective update of the status quo of the Web services standardization process is depicted
in (Kotok, 2002). Kotok comments the announcement of December the 18th, 2002, about the availability
of new technological standards for the Web services. According to Kotok, there is no lack of commitment
or investments on Web services technologies by IT companies. What is actually lacking is a common
vision that would allow the development of a unique and common shared technological system, available
for everybody. Instead, the general specifications that currently define Web services architecture have
been developed independently by the single actors.
As Pavel Kulchenko effectively states, "Facing the need of standardization in this field, different
competitors have proposed their own sets of specifications as a basis of a complete Web services
architecture: Microsoft with the "Global XML Web services Architecture" (the basis of Microsoft .Net);
IBM [...] with the "Web services Component Model” (WSCM); Sun with his "Open Net Environment"
(Sun ONE) and HP with his "Services Framework Specification" (Kulchenko 2002, pag. 1).
Kulchenko lists and classifies 23 different Web services specifications, dividing them in four categories.

The lack of a unique and shared vision of the Web services technology is, according to Kotok, due to the
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nature of the standardization process itself, that is characterized as emergent and bottom-up rather than
planned and top-down, as it happened for other technologies.
"One can contrast the methods used in the development of Web services specifications with those of the
ebXML consortium, as a case study of these two approaches. For Web services, individual companies or
small groups of companies wrote the first versions of the specifications, to get them in the hands of the
implementers and in the public consciousness. The companies then handed them over to the World Wide
Web Consortium (W3C) or OASIS for standardization. The ebXML initiative began as a joint
UN/CEFACT and OASIS endeavor, and spelled out the overall architecture for its e-business
specifications. Individual industry groups and solutions vendors then began recommending or
implementing the specifications." (Kotok 2002, pag. 2).
A good challenge for the D-S-N model would be explaining the differences between the two
standardization approaches sketched here above: the Web services standardization, where many
competing non-standard technologies finally converged to a standard one. The standard finally came out
from the evolution of the winner proposal (IBM-Microsoft). The second (ebXML) was an initiative
generated and developed within standardization consortia. This explanation would involve an analysis at
different levels: company, power groups, standardization consortia.

CONCLUSIONS AND FURTHER RESEARCH ISSUES
In this paper, an initial set of theoretical concepts for a theory of ICT standardization processes has been
provided, by using grounded theory methodology with reference to the D-S-N model.
For theory development, two complementary approaches have been employed. First, the initial definition
of a set of categories and concepts, grounded in the data. Second, the illustration the process macro-
phases Web Services Architecture standardization process.
For a preliminary theory validation, the empirical analysis of the D,S,N concepts has been carried out by
investigating three issues: the relationships among D,S and N activities; the relevance of negotiation

activities; and the need for multi-level analysis.
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The extended D-S-N model proposed here seems to explain in higher detail the Web services
standardization process and shows a potentially higher analytical generalization. Negotiation seems to be
the crucial activity in any standardization process, while the role of design is increasingly relevant.

There is still much ground to cover and many unresolved issues, that could open new research agenda.
For example: traditional design has increasingly proven unsuitable for standardization. Specifications
created for the market by single companies or small groups (like SOAP 1.0 designed by IBM and
Microsoft) had to be heavily revised to become a standard. A new way of designing, that we could call
“designing for negotiation” or even “negotiated design” is increasingly common. It mainly happens in
standardization institutions, but it has probably much in common with open source software development.
How does it work? How does it compare to traditional design? What are the conditions to recur to it?
What about economics and profits generated by negotiated design? Further research, discussion and

debate is needed on such topics.
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