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Foreword

Standards play a crucial role in a globally networked economy. This is 
especially true for supply chains and flexible configurations of specialised 
firms transgressing the traditional boundaries between industries, coun-
tries and continents. Such production and supply networks can only reap 
the advantages of specialisation if players can cooperate smoothly by 
interlinking their activities in an uncomplicated and compatible fashion. 
However, this poses an extraordinary challenge since increasingly com-
plex interorganisational processes are at stake. Therefore, many efforts are 
under way to create and implement standards that could lower the costs of 
coordinating and managing interorganisational transactions. 

The author of this book addresses such issues in a thorough and crea-
tive manner. Little is known about how such interorganisational standards 
come into existence and in what way their emergence could be managed. 
Former experiences with EDI-standards may provide some guidance but 
do not seem to be applicable to the new world of Web Services or elec-
tronic business based on XML, which is much more complex. Based on a 
clear epistemological position and a deep understanding of the nature and 
functions of interorganisational information systems, the author applies 
actor-network theory in order to explore the structures and processes that 
bring about new generations of interorganisational standards such as Ro-
settaNet and ebXML. 

Based on a convincing theoretical framework as well as on detailed case 
study data, this book explores and explains for the first time the develop-
ment and evolution of interorganisational standards that are of the utmost 
importance for the formation and functioning of future supply chains. 
Thus, this exciting book not only offers stimulating explanations of these 
important phenomena, but also recommendations for the design and man-
agement of interorganisational standardisation efforts from the perspec-
tives of the players involved. It can serve as a frame of reference for all 
those who deal with the creation of interorganisational technical infra-
structures as a precondition for efficient production and supply networks 
of the future. 

Munich, July 2005  Arnold Picot
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1 Introduction

“It is no longer clear if a computer system is a 
limited form [of] organisation or if an organi-
sation is an expanded form of computer sys-
tem. Not because, as in the engineering 
dreams and the sociologists’ nightmares, 
complete rationalization would have taken 
place, but because, on the opposite, the two 
monstrous hybrids are now coextensive.”1

Bruno Latour 

The goal of interorganisational standards is easily explained: if interfaces 
between organisations are standardised, then organisations can be 
plugged together to form complex value chains just as children assemble 
Lego blocks to form impressive toys. Moreover, newly plugged-in organi-
sations can give value chains new shapes and can easily come apart again 
if external forces so dictate.2 Without standards, the same models might 
also be possible, but they would be much more expensive and it would 
take much longer to couple the different modules to form a working 
whole. Consequently, some authors call the vision of broadly adopted 
interorganisational standards a ‘plug & play economy’.3

Indeed, companies are very interested in this idea, as it enables high 
adaptability to changing market demands, while keeping costs low. One 
example is Exel, a large logistics provider which globally ships products 
between tens of thousands of firms. As the customers of Exel have to send 
products to often changing business partners, Excel also permanently has 
to deal with new customers. The existence of different procedures in al-
most every company is the main reason Exel is very much interested in 
standardising processes with its customers. It would result in much lower 
costs of coupling with new customers, while greatly improving the accu-
racy of Exel’s logistics services. Exel thus participates in the RosettaNet 

                                                     
1  Latour (1996), p. 302. 
2  See, e.g., Picot/Reichwald/Wigand (2003), pp. 227ff. on modular and dynamic organ-

isational structures.  
3  See Glushko (2000), Veryard (2001), Angeles/Nath (2001), and Alt/Österle (2003). 



2 Introduction 

initiative, which develops interorganisational standards for the electronics 
industry.4

Another example is the world’s largest semiconductor firm Intel. In the 
highly dynamic electronics industry, Intel has to deal constantly with 
staggering market demands and changing business partners. Moreover, 
the industry’s thin margins and permanently dropping prices demand 
highly efficient solutions for the coupling of suppliers and customers with 
Intel’s business processes. Intel thus also engages in the RosettaNet initia-
tive. In 2002, Intel already transacted 5 billion US$ with its business part-
ners via RosettaNet standards.5 It reports savings up to 80% of interorgani-
sational process costs.6 Moreover, Intel is going to use these standards in 
all its electronically conducted business relations in 2006.7

Interorganisational standards such as the RosettaNet standards, how-
ever, are highly complex and very costly to develop. RosettaNet is thus a 
standards development organisation with many different participants, 
ranging from large multinational corporations such as Intel to software 
vendors such as webMethods and governmental organisations such as the 
Chinese Ministry of Science and Technology. Moreover, many other or-
ganisations aim to develop similar standards, which seem to overlap and 
compete, rendering the field somewhat confusing. RosettaNet itself is a 
subsidiary of UCC, participates in the ebXML initiative, and uses more 
than 80 different standards, from CPFR to SWIFT.8 Many firms are thus 
often puzzled about how to participate in these initiatives, although they 
appreciate the fundamental benefits of such interorganisational standards.9

In order to facilitate decision-making, this study will illuminate the na-
ture of interorganisational standards and derive strategic options for par-
ticipating in the different initiatives. Section 1.1 outlines the challenges of 
developing interorganisational standards in more detail. Then, section 1.2 
derives three research questions and discusses the way this study will 
answer them. 

                                                     
4  See RosettaNet (2004m) and section 5.2. 
5  See Intel (2002). 
6  See RosettaNet (2003c). 
7  See RosettaNet (2003c). 
8  See chapter 5.2. 
9  See Kotinurmi/Nurmilaakso/Laesvuori (2003), p. 144. 
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1.1 The Challenges of Interorganisational Standards 

To analyse the driving forces behind innovations, Nelson/Winter (1977) 
introduced the notion of market pull and technology push.10 Both perspec-
tives reveal two major trends fostering the development and use of inter-
organisational standards. 

First, in the face of global competition, firms have to focus on their core 
competencies.11 This leads to more specialisation and division of labour, 
but also to more relationships with other firms that offer complementary 
goods and services. Firms form supply chain networks that adapt their 
shape quickly to meet the changing demands of consumers.12 Virtual or-
ganisations are created for just one project and dissolve after completion.13

Mergers, acquisitions and buyouts permanently change the shape of 
firms.14 Therefore, firms have to manage a rising number of dynamic in-
terorganisational relationships, for which efficient and flexible information 
systems play a crucial role.15

Second, as today’s Enterprise Resource Planning (ERP) systems demon-
strate, information systems can execute many structured business tasks. 
This automation of work has two major operational advantages humans 
can never compete with: fewer errors (converging to zero) and higher 
speed (converging to real-time). Substantial progress in computer science 
allows the formal description and automated execution of increasingly 
complex scenarios with lower costs than ever before. Combined with the 
ubiquitous Internet and Web technologies, this could enable a ‘plug & play 
real-time economy’, in which computers can execute business processes 
within and between firms more and more.16 Some proponents also talk of 

                                                     
10  See Nelson/Winter (1977), p. 54. 
11  See the seminal paper of Prahalad/Hamel (1990). 
12  See Swaminathan/Smith/Sadeh (1998). 
13  See, e.g., Picot/Reichwald/Wigand (2003), pp. 289ff. and pp. 388ff. 
14  See, e.g., Hagel (2002), pp. 98ff. 
15  See Picot/Ripperger/Wolff (1996), Faisst (1998), Selz (1999), and Picot/Reichwald/ 

Wigand (2003), pp. 287ff. 
16  See Atkinson/Brooks (2003), p. 2896, Broy/Hegering/Picot, et al. (2003), pp. 296ff, and 

Picot/Hess (2005).  
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new kinds of division of labour enabled by the computer-supported cou-
pling of firms.17

These trends are not completely new. Indeed, back in the 1960s, logistics 
firms had to deal with enormous document exchange volumes accompa-
nying their transport services. They thus developed standards to exchange 
these documents automatically between the business partners involved.18

These were the first interorganisational standards, today widely used in 
electronic data interchange (EDI) systems. The success of EDI is somewhat 
ambivalent. On the one hand, EDI systems are the backbone of today’s 
electronic business, transacting a volume of several trillion US$ each 
year.19 On the other hand, EDI systems are mostly limited to large compa-
nies. To get closer to the vision of a ‘plug & play economy’, however, small 
and medium enterprises (SMEs) also have to broadly adopt interorganisa-
tional standards. To achieve this, several major challenges have to be met: 

High costs 

Coupling information systems across boundaries is costly, as all the sys-
tems involved have to be precisely adjusted to the data exchanged. While 
it is possible to couple systems with proprietary solutions, the use of stan-
dards can significantly lower these costs. Still, EDI standards-based instal-
lations are expensive because of outdated data formats, highly specific 
software, and the transport via proprietary communication infrastruc-
tures.20 Thus, the use of EDI systems usually only pays when a high vol-
ume of data has to be exchanged over a longer period, which is rarely the 
case for SMEs. Several initiatives have tried to improve EDI with regard to 
the requirements of SMEs.21 However, it needed the emergence of the eX-
tensible Markup Language (XML) to attract more interest from SMEs. The 
main advantages of XML are its tag-based tree structure using plain text, 
the use of common Web standards, its extensibility and modularity, and 
its broad adoption. XML and several related technologies offer a proven 
and reliable way of exchanging structured data via the Internet infrastruc-

                                                     
17  See Hagel/Singer (1999), Beekun/Glick (2001), and Fritz (2003). Weick (1976) intro-

duced the concept of loose coupling. 
18  See Wigand (1994), pp. 376ff. 
19  See Kanakamedala/King/Ramsdell (2003). 
20  See discussion in 5.1.1. 
21  See ISO/IEC (1997). 
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ture. Today, XML is used in almost any field of information systems, such 
as media content, Web pages, databases, and, of course, business docu-
ments. While this makes XML an inexpensive enabling technology, it is 
only a first step towards lowering the high costs of interorganisational 
information systems significantly. 

Numerous standards 

XML does not specify any application-related content. It is only a stan-
dardised meta-language, useful to define other application-specific stan-
dards. Thus, it is not possible to use plain XML to couple information sys-
tems without previously defining the semantics of the data fields used. 
Several hundreds of ‘standards development organisations’ (SDOs) were 
formed to develop such semantics for very diverse fields of information 
exchange.22 Even when focusing only on interorganisational standards, a 
vast number of standards can be identified. For example, the SDOs 
ebXML, OASIS, RosettaNet, UCC and UN/CEFACT are all interconnected, 
while each offers several different interorganisational standards. In this 
confusing situation, many firms are unsure which of these standards best 
meet their requirements. Moreover, the adoption of very diverse standards 
massively lowers their value, as firms cannot couple their systems without 
major adaptations. An important goal is thus to agree on one set of inter-
organisational standards at least in sectors in which firms often cooperate, 
such as specific industries. RosettaNet, for example, is limited to the elec-
tronics industry, while still dealing with more than 80 standards.23

Complex relationships 

A comprehensive set of interorganisational standards has to cover many 
different aspects, as interorganisational relationships are often complex. 
While EDI standards only define the semantics of electronic documents, 
recent interorganisational standards also include, among other things, 
discovery mechanisms and process descriptions. For example, the CPFR 
standards describe processes to conduct collaborative forecasting between 
firms in supply chain networks. Supply chain mechanisms in general are 
well suited to standardisation, as they are highly structured in most cases. 
These mechanisms, however, often reveal the technical limits of the exist-

                                                     
22  OASIS (2004a) gives an overview of 593 XML initiatives (updated November 2004). 
23  See the discussion of RosettaNet in section 5.2. 
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ing EDI standards, for example, the very limited support of real-time proc-
esses. To enable more complex interorganisational systems as well, new 
technical architectures have thus been emerging in recent years, such as 
Services Oriented Architectures including what is known as Web Ser-
vices.24 While these technologies promise major improvements in interor-
ganisational relationships, their implementation also affects more aspects 
of business than conventional EDI systems, such as the choice of business 
partners.

Diverse interests 

Often, interorganisational standards are assumed to be externally given, 
for example, set by organisations such as UN/CEFACT. In reality, how-
ever, the development of such standards involves many different actors, 
including user firms25, software vendors, and governmental organisations 
(see Figure 1.1). The importance of the development process is largely 
underestimated, while the diverse and conflicting interests of the different 
participants strongly influence the quality and long-term prospects of in-
terorganisational standards.26 For example, user firms want to shape and 
control the standards according to their business requirements, whereas 
software vendors need the standards to sell their software systems. When 
dozens of participants have to agree on one single standard, this can rarely 
be achieved without fierce political discussions. Thus, while the required 

                                                     
24  See, e.g., Graham/Pollock/Smart, et al. (2003), p. 1. 
25  User firms are the firms actually using the interorganisational standards for their 

business.
26  See Hanseth/Monteiro (1997), p. 183. 
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technologies are often available, political manoeuvres often prevent their 
quick adoption for broad use in day-to-day business.27

As interorganisational standards will gain further importance for the 
many interorganisational relationships of today’s firms, it is important to 
get a better understanding of these challenges and how to approach them. 
The existing literature, however, largely neglects this topic.28 This work 
thus offers a case study- and theory-based analysis of interorganisational 
standards and derives strategic options for the different actors involved in 
the development processes. 

1.2 Research Questions and Chapter Overview 

The main goal of this study is to analyse how the development of interor-
ganisational standards actually occurs and how the actors involved can 
coordinate this process. To achieve this goal, it looks at three main re-
search questions: 

1. Why and how do information systems support interorganisational relation-
ships? 

2. Why and how are interorganisational standards developed? 
3. How should the actors involved coordinate the development of interorganisa-

tional standards? 

Before discussing these questions in the main chapters, I clarify my re-
search approach in chapter 2 (see Figure 1.2). This gives an overview of my 
epistemological assumptions and my research focus. In doing so, it ex-
plains the method applied, and introduces the methodological aspects of 
actor-network theory as an innovative and promising approach to research 
on standards. 

Chapter 3 aims at answering question 1. It briefly discusses the nature 
of interorganisational relationships in general and of supply chain net-
works in particular. It also reviews the foundations of interorganisational 
information systems (IOS) and the existing research on EDI. A positivistic 
framework of IOS management aggregates the main insights from EDI 
research. It covers the adoption, use and impact of IOS, while the literature 

                                                     
27  See several experts on the ‘Semantic Web Tour’, July 2003. 
28  See the overview in King/Lyytinen (2003), p. iii. 
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largely neglects the development of EDI standards. A review of the work 
on Web-based IOS gives a similar picture, as the development of the re-
quired standards has also attracted little academic attention until recently. 

Chapter 4 lays the ground for answering question 2. It gives a general 
overview of standards and theories to explain their emergence and devel-
opment. A short introduction to technical approaches is followed by eco-
nomic theories on standards, including neo-classical and neo-institutional 
theories. A third theoretical perspective is the social construction of stan-
dards. Actor-network theory belongs to these social theories, including 
technical and economic aspects. As it will guide the further analysis, it is 
discussed in more detail. 

Chapter 5 completes the answer to research question 2 by analyzing the 
actual development of interorganisational standards. First, the basic con-
cepts are discussed, including recent technologies such as Service Oriented 
Architectures and Web Services. Then, I propose an interorganisational 
standards stack for classifying existing standards. This essentially com-
prises the aspects of messaging, description, discovery, business seman-
tics, business processes and trading partner agreements. As the existing 
literature does not analyse the organisation of the development in major 
SDOs, this chapter describes two in-depth case studies on RosettaNet and 
ebXML. Using these case-study data, actor-network theory guides the 
deduction of a process model for interorganisational standardisation in the 
final section. 

Chapter 6 answers research question 3. It presents strategic options for 
different stakeholders in the development of interorganisational stan-
dards, which are discussed along the two dimensions ‘benefits from par-
ticipating’ and ‘diverging interests’. It considers user firms, software ven-
dors, standards development organisations and governmental organisa-
tions. 

A final chapter gives both a conclusion to the insights gained and rec-
ommendations for further research. It also attempts to predict what the 
development of interorganisational standards will be like in the near fu-
ture.
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“The social world is a pattern of symbolic re-
lationships and meanings sustained through 
a process of human action and interaction. 
Although a certain degree of continuity is 
preserved through the operation of rule-like 
activities that define a particular social mi-
lieu, the pattern is always open to reaffirma-
tion or change through the interpretations 
and actions of individual members.”29

Gareth Morgan and Linda Smircich 

In increasingly complex research areas such as information systems (IS), 
one single approach is not usually sufficient to capture multifaceted real-
world phenomena exhaustively. To study diverse facets, researchers com-
bine different research methods in pluralist methodologies.30 Moreover, 
the variety of topics and methods in IS research results in specialisation 
and a division of labour between researchers, as no individual will ever be 
competent in all methods and topics. In order to coordinate research ef-
forts efficiently and to judge results fairly, all researchers should clearly 
point out their research approach.31

The choice of a suitable approach, however, is accompanied by many 
methodological problems, especially in qualitative research.32 Hence, there 
is an abundance of discussions on proper approaches for IS research.33

                                                     
29  Morgan/Smircich (1980), p. 494 on the approach to seeing reality as symbolic dis-

course. 
30  See Mingers (2001), pp. 240ff. He also discusses the differences between the terms 

‘method’ and ‘methodology’, which are not precisely defined and are used differ-
ently in the US and Europe as well. Here, methodology is seen as research on re-
search methods (‘meta-research’), while a specific research project uses one or more 
research methods. 

31  See Robey (1996), p. 407. “Principles for collaboration in IS research” and 
Morgan/Smircich (1980), p. 499: “The development of organisation theory, like other 
social science disciplines, would be better served if researchers were more explicit 
about the nature of the beliefs they bring to their subject of study.” 

32  See Morgan/Smircich (1980), p. 491. 
33  See the comprehensive books by Avison/Myers (2002), Galliers (1992b), 

Nissen/Klein/Hirschheim (1991), and Mumford/Hirschheim/Fitzgerald, et al. (1985). 



12 Research Approach 

Although I risk omitting some aspects, I classify research approaches 
along six dimensions (see Table 2.1). 

Table 2.1: Dimensions of Research Approaches34

Epistemology Interpretive Positivist   

Focus Technical  Social   

Goal Describing Explaining Recommending 

Theorising stage Explorative 
Theory-
building 

Theory-
testing

Theory-
extension

Data Qualitative Quantitative 

Number of 
researched 
objects 

One Multiple Many 

The further structure of this chapter distinguishes the first two dimensions 
from the other four. The former describe the mindsets of researchers, 
which develop historically and usually evolve slowly (section 2.1). The 
other dimensions can vary between different research projects undertaken 
by the same researcher. Moreover, larger projects can combine several or 
all research approaches (section 2.2). 

2.1 Epistemology and Focus 

Reviewing the literature in the field of interorganisational information 
systems (IOS) reveals an obvious difference between the approaches of US 
and German researchers. Most of their work is based on different philoso-
phical paradigms. As my background is in German IS research, I shall 
position this background in relation to the US research before continuing 
this study.35 To ease the further discussion, I will use ‘IS’ for the US domi-

                                                     
34  Note that the first two dimensions are seen as continuous, while the other four are 

discrete.  
35  I understand that there are other IS research philosophies in other countries as well. 

However, I believe that the US and German IS philosophies are somewhat extremes 
on a continuum. 
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nated IS research and ‘WI’ for the German IS research, in accordance with 
the abbreviation of its German term ‘Wirtschaftsinformatik’.36

Burrell and Morgan’s seminal work aims at relating the philosophical 
background of social researchers to each other.37 While their central matrix 
consists of two dimensions, i.e., subjective/objective and regula-
tion/change,38 the first is of greater importance for my further discussion.39

The contrast between subjectivist and objectivist research philosophy is 
widely known in terms of interpretive and positivist epistemology today.40

It often serves for the classification of research work in overview articles.41

Moreover, it is the starting point for many discussions of appropriate re-
search approaches.42 Although many of these works describe interpretive 
and positivist positions as a dichotomy, Morgan/Smircich (1980) stress the 
continuum between them and classify different ontological assumptions.43

On the basis of their work and the taxonomy of Galliers (1992a), I also 
place the most common research methods along this continuum (see Table 
2.2). 

Morgan/Smircich (1980) have already noted that such a juxtaposition of 
ontological assumptions and research methods cannot be very concise.44

Obviously, some methods can be used with several different ontological 
assumptions. For example, both interpretive and positivist researchers 
often use the case study method.45 Nevertheless, the table gives useful 
orientation on which methods are typical for which ontological assump-
tions. 

                                                     
36  Wirtschaftsinformatik means roughly ‘computer science for business’; usually it is 

translated with ‘information systems’, if WI researchers publish in English.  
37  See Burrell/Morgan (1979). 
38  See Burrell/Morgan (1979), p. 22. 
39  See Morgan/Smircich (1980), pp. 491 and Hirschheim/Klein/Lyytinen (1995), pp. 171. 
40  See, e.g., the overview of Myers (1997). German researchers often use the term con-

structivist as synonym for interpretivist. See, e.g., Kieser (2002), p. 297. 
41  See Elgarah/Falaleeva/Saunders, et al. (2005) and Orlikowski/Baroudi (1991). 
42  See Jönsson (1991), Lee (1991), Orlikowski/Baroudi (1991), Turner/Bikson/Lyytinen, 

et al. (1991), Galliers (1992a), Walsham (1995), Myers (1997), and Mingers (2001). 
43  See Morgan/Smircich (1980), pp. 492. 
44  See Morgan/Smircich (1980), p. 498. 
45  See Lee (1989) for a positivist and Klein/Myers (1999) for an interpretive guide to 

case studies. 
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46  Based on Morgan/Smircich (1980), p. 492 and Galliers (1992a), p. 149.  

Table 2.2: Epistemological Assumptions and Research Methods46
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While the interpretive/positivist continuum aims at research in social 
sciences, IS/WI research is also concerned with technical aspects of IT. To 
place IS/WI work in relation to each other more clearly, I propose to use a 
continuum between technical and social aspects. There are several ways to 
subdivide this continuum. For instance, the layers ‘technical’, ‘individual’, 
‘organisation’, and ‘social’ are often used.47 Another possibility is to distin-
guish technical, process, and strategic aspects.48 A third one is an extended 
semiotic framework, based on Stamper (1991).49 This divides the technical 
aspects into the physical world, empirics and syntactics. Electrical engi-
neering and computer science mainly cover this. The social aspects are 
divided into semantics, pragmatics, and the social world. This is where the 
focus of management research and other social sciences lies. Figure 2.1 
depicts this semiotic layer framework. IS/WI research as a bridging disci-
pline is mainly concerned with the upper part of the technical and the 
lower part of the social layers. Actor-network theory (ANT) is one 
theoretical approach aiming at a better understanding of the interplay of 
both layers. Section 2.3 thus introduces ANT, which argues that a re-
searcher might miss important insights if he is too quick in subdividing a 
research domain into social and technical aspects without linking both 
together.

                                                     
47  See, e.g., Vitalari (1985). 
48  See, e.g., Scott Morton (1991) and Österle (1995), p. 16. 
49  Morris (1938) introduced the distinction between syntax, semantics, and pragmatics 

into the theory of semiotics, which goes back to Locke (1690 [1994]). 
50  Slightly adapted from Stamper (1991), p. 516. 

Physical World

Empirics

Syntactics

Semantics
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hardware, component density, speed, …
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capacity, redundancy, efficiency, codes, …

Formal structure, language, logic, data, 
records, deduction, software, files, …
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Intentions, communications, conversations, 
negotiations, …

Beliefs, expectations, commitments, 
contracts, law, culture, …

Technical
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Social
(Human

information
function)

Figure 2.1: Semiotic Framework50
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Combining the interpretive/positivist and the technical/social dimension 
produces a matrix that provides a reasonable framework for placing the 
philosophies of IS and WI in relation to one another (Figure 2.1). 

To my knowledge, the relevant literature lacks a comprehensive overview 
of the philosophies in WI research. However, a recent review categorises 
164 WI research papers along with the goals describing (35%), explaining 
(11%), and recommending (27%).51 The explaining papers represent em-
pirical work, mostly surveys and case studies, but no laboratory experi-
ments. Empirical research thus seems to play a minor role in WI. The phi-
losophy of the recommending papers is seen as mainly constructivist.52

This speaks for a strong interpretive epistemology, as constructivism is 

                                                     
51  See Heinrich (2001), pp. 294ff. Most of the describing works are reports from practi-

cal projects or product descriptions. The missing 27% did not fit into any one of the 
categories considered. 

52  Moreover, two conferences on the philosophy of science in WI included many con-
tributions concerned with constructivism. See Becker/König/Schütte, et al. (1999) and 
Schütte/Siedentopf/Zelewski (1999).  

Interpretive Positivist

Social

Technical

WI

IS

This work

Core of the field

Periphery of the field

Figure 2.1: IS and WI in the Epistemology/Focus Matrix 
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closer to the interpretive extreme than to the positivist.53 Moreover, WI 
tradition usually demands coverage of technical details and regards de-
veloping IS prototypes as a major goal of the discipline.54 Thus, many WI 
researchers often have a technical focus, which locates the core of WI in the 
interpretive/technical field.55

A comprehensive overview of philosophies in IS research reveals the 
domination of positivist epistemology. Orlikowski/Baroudi (1991) checked 
155 IS papers and counted 97% as positivist, with 49% surveys, 27% labo-
ratory experiments, and 14% case studies.56 A similar picture is given by 
the more recent review of Elgarah et al. (2005) on 68 IOS papers, of which 
90% are classified as positivist, 7% as interpretive, and 3% as critical.57

Given the social research focus of many IS researchers I place the core of IS 
in the positivist/social field. This is supported by many discussions on the 
appropriate research philosophy for IS, in which the domination of posi-
tivism is stated, reasons are explained, and complementary philosophies 
are proposed.58 One major point is the importance of rigorous research 
methods for the careers of researchers.59 It is in the nature of interpretive 
research, however, that its methodical steps are not as strictly defined as 
for positivist methods. Thus, interpretive research is often seen as less 
rigorous than positivist. As positivist methods are often quantitative, they 
need to narrow down real-world phenomena. One consequence is a lack in 
relevance of many IS research results and only moderate recognition by 
practitioners.60

The opposite seems to apply to WI. During the last decade, many new 
institutes for WI research have been founded at German-speaking univer-
sities. Close relations to companies characterise most WI research projects. 
To deliver relevant results to practitioners, interpretive methods such as 

                                                     
53  See Morgan/Smircich (1980), p. 494 and Table 2.2, “Reality as a social construction”. 
54  See Mertens/Bodendorf/König, et al. (2004), pp. 3ff. 
55  Please note that the boundaries of the ellipses should not be considered as very pre-

cise. They are meant to give an estimate of the dominant philosophical position of 
the respective research traditions. 

56  See Orlikowski/Baroudi (1991), pp. 4ff. 
57  See Elgarah/Falaleeva/Saunders, et al. (2005), p. 16. 
58  See Nissen/Klein/Hirschheim (1991) and the discussion in Turner/Bikson/Lyytinen, 

et al. (1991). 
59  See Turner/Bikson/Lyytinen, et al. (1991), pp. 724ff. 
60  See Turner/Bikson/Lyytinen, et al. (1991), p. 723. 
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conceptual work and action research dominate, often combined with the 
development of reference models and software prototypes. Probably be-
cause of the high practical demand for the results of WI researchers, they 
seldom think about a solid methodological underpinning for their disci-
pline.61 Some call for more empirical WI research62 and others for more 
building of one’s own theories.63

By analysing an IS researcher’s discussion about the relevance of their 
work, Frank (2003) also states the obvious differences between IS and WI 
research.64 However, with the positioning of IS and WI in Figure 2.1, I 
share his opinion that the strengths and weaknesses of both could com-
plement each other very well.65 In this study, I am following this idea. By 
explaining my position on the matrix in the next paragraph, I lay the 
ground for my research approach. 

In the field of EDI, 90% of the IS research in the last ten years can be 
classified as positivist.66 Almost none of it paid any attention to the tre-
mendous qualitative changes the Internet has brought EDI systems.67 As 
my research goal is to analyse new phenomena and derive insights for the 
management of interorganisational standardisation, a strong positivist 
epistemology is not (yet) appropriate. On the other hand, a strictly inter-
pretive approach does not take into account the existing insights from EDI 
research. In accordance with Lee (1991), I believe that interpretive and 
positivist approaches should be combined to develop theories in a disci-
pline. Put simply, at the beginning of theory-building, interpretive ap-
proaches dominate, while positivist ones take over to test and refine theo-
ries. However, this is a cycle, as theories might have to be revised when 
the underlying assumptions are not valid any more.68 In this case, more 

                                                     
61  See Mertens/Heinrich (2002), p. 486. Some exceptions can be found in Rolf (1998), 

Fuchs-Kittowski/Heinrich/Rolf (1999),  Becker/König/Schütte, et al. (1999), 
Eversmann (2002), and Hess/Picot (2003). 

62  See Heinzl (2001). 
63  See Rolf (1998), pp. 3-11. 
64  See Frank (2003). 
65  Several papers from the IS field support the approach of combining of IS and WI 

research. See, e.g., Olaisen (1991), p. 261 and Benbasat/Zmud (2003), p. 191. 
66  See Elgarah/Falaleeva/Saunders, et al. (2005), p. 17. 
67  See Elgarah/Falaleeva/Saunders, et al. (2005), p. 20. 
68  See Calas/Smircich (1999), p. 651, who talk of theorising as a temporary language 

game.
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interpretive approaches are needed to understand the changed assump-
tions.69 In a fast-moving field like IS, these cycles might be quite short. In 
the terms of Morgan/Smircich (1980) this ontological assumption is close to 
seeing ‘reality as a realm of symbolic discourse’ (see the introductory quo-
tation and Table 2.2). Thus, I place my work in a middle-left position 
within the epistemology/focus matrix, which shows that it is neither a 
‘typical’ work of WI, nor a ‘typical’ work of IS, but in the overlapping pe-
riphery of both (see Figure 2.1). 

This discussion about my epistemological background is important for 
two reasons. It underpins the selection of my research method, described 
in the next two sections. Moreover, it explains the further steps I will take 
in my research. First, I sum up the current theoretical knowledge on IOS 
and standardisation, where positivist research has led to a high maturity 
of theories (chapters 3 and 4). Then I use an interpretive approach to ana-
lyse the development of interorganisational standards (chapter 5). In doing 
this, I will discover new aspects that positivist theories have not yet cov-
ered.

2.2 Case Study Research Method 

Galliers (1992a) summarises the likely applicability of IS research methods 
for particular research objects. He distinguishes between social, organisa-
tional, individual, technical and methodological focuses. Moreover, he lists 
whether a method is useful for theory-building, theory-testing, and/or 
theory-extension.70 Classifying all methods with respect to their ontologi-
cal and epistemological assumptions on the interpretive/positivist contin-
uum yields the taxonomy in Table 2.2. 

This study is concerned with technologies and organisations. Moreover, 
it examines theories in order to extend them or build a new one. According 
to the research method taxonomy (), only phenomenology, action research, 
case study research, and survey research meet these criteria. Phenomenol-
ogy and survey research are not suited to my epistemological background 
and the maturity of the phenomena under consideration. Moreover, sur-
vey research requires a large number of different entities to be studied, 

                                                     
69  See Morgan/Smircich (1980), p. 493. 
70  See Galliers (1992a), p. 159. 
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which is inherently difficult as standardisation initiatives explicitly aim at 
as few different standards as possible. Action research requires the re-
searcher to be actively involved in a practitioner’s project. Although my 
research institute is a member of the RosettaNet organisation, its academic 
status gives it a purely observing function. As I am not participating in a 
project on developing standards or implementing an IOS, action research 
is no viable option either. 

Case study research remains as the most appropriate research method 
for my research topic and my epistemological background. Benbasat et al. 
(1987) sum up the main advantages of case study research: 

“To summarize, there are three reasons why case study research is a viable 
information systems research strategy. First, the researcher can study infor-
mation systems in a natural setting, learn about the state of the art, and gen-
erate theories from practice. Second, the case method allows the researcher to 
answer ‘how’ and ‘why’ questions, that is, to understand the nature and 
complexity of the processes taking place. (…) Third, a case approach is an 
appropriate way to research an area in which few previous studies have been 
carried out.”71

These reasons correspond well to the character of my research topic: un-
der-investigated phenomena, unanswered ‘why’ and ‘how’ questions, and 
linking practical problems with existing theory.72

Eisenhardt (1989) gives an overview of the typical steps and activities 
needed in case study research, based on concepts from Glaser/Strauss 
(1967), Miles/Huberman (1984), and Yin (1984). A condensed and slightly 
adapted version comprises the steps a priori understanding, case selection, 
data collection, data analysis, and theory building and extension (Table 2.3). 
Chapters 3 and 4 and the section 5.1 are concerned with the a priori under-
standing of the topic and the selection of the cases. I collected data in sev-
eral iterations. First, I identified interesting initiatives and examined their 
Web pages in terms of goals, scope and maturity. Second, I collected pri-
mary data through conducting interviews and attending conferences and 
plenary meetings of standards development organisations (SDOs) (see 
appendix A). Third, I gathered secondary data available from Web re-
sources of the SDOs. While ebXML-related resources are all publicly avail-
able, I gained access to RosettaNet resources as an Associate Member. 

                                                     
71  See Benbasat/Goldstein/Mead (1987), p. 370. 
72  See the research questions as discussed in section 1.2. 
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Sections 5.2 and 5.3 present the results of the data analysis, focusing on the 
organisational structure and development processes of the SDOs. Finally, 
in section 5.4 I discuss the similarities and differences between the two 
cases and a theoretical model derived from theory and case insights. 

Table 2.3: Performed Case Study Activities73

Step Performed Activities

A priori understand-
ing 

- Literature review on IOS and standards  
- General framework for managing IOS (chapter 3) 
- Theories on standardisation (chapter 4) 

Case selection Reasons for selecting RosettaNet as case: 
- Strong industry support
- High maturity 
Reasons for selecting ebXML as case: 
- Joint effort of UN/CEFACT and OASIS 
- High practical relevance 

Data collection Primary data: 
- Interviews 
- Conference and plenary participation 
Secondary data: 
- Web pages (including member access) 
- Conference proceedings 
- Presentations
- Press releases 
- Specifications 

Data analysis Within case: 
- Section 5.2: RosettaNet organisational structure and 

development process 
- Section 5.3: ebXML organisational structure and devel-

opment process 
Cross-case: 
- Section 5.4: Similarities and differences  

Theory build-
ing/extension 

- Section 5.4: Theoretical approach towards interorganisa-
tional standardisation  

                                                     
73  Adapted from Eisenhardt (1989), p. 533. 
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These and similar steps are recommended for positivist epistemology in 
order to find constructs, independent and dependent variables, and to 
formulate hypotheses that denote causalities between these.74 This work, 
however, takes a more interpretive stance. To meet the requirements of 
interpretive research, it also follows the seven principles of Klein/Myers 
(1999) for conducting rigorous interpretive research. Table 2.4 explains 
these principles and their application to my research. 

Table 2.4: Application of the Principles of Interpretive Research75

Principle of Inter-
pretive Research 

Explanation Application in this Work 

1. The fundamen-
tal principle of 
the hermeneutic 
circle

This principle suggests that all 
human understanding is achieved 
by iterating between considering 
the interdependent meaning of 
parts and the whole that they 
form. This principle of human 
understanding is fundamental to 
all the other principles. 

Iterations between the descrip-
tion of details and putting them 
into the whole picture of ebXML 
and RosettaNet. 

2. The principle of 
contextualisation

Requires critical reflection on the 
social and historical background 
of the research setting, so that the 
intended audience can see how 
the current situation under inves-
tigation emerged. 

Description of the environment, 
driving forces and historical 
background of ebXML and 
RosettaNet. 

3. The principle of 
interaction be-
tween researchers 
and the subjects 

Requires critical reflection on how 
the research materials (or ‘data’) 
were socially constructed through 
the interaction between the re-
searchers and participants. 

Interaction between researcher 
and SDOs: Associate Partner of 
the RosettaNet initiative, par-
ticipation in SDO conferences 
and plenary sessions, interviews 
with SDO participants, internal 
knowledge of some (former) 
SDO participants on the Web 

                                                     
74  See Yin (2003), Eisenhardt (1989), Lee (1989), Benbasat/Goldstein/Mead (1987). 
75  See Klein/Myers (1999), p. 72. 
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Table 2.4 (continued): Application of the Principles of Interpretive Research76

Principle of Inter-
pretive Research 

Explanation Application in this Work 

4. The principle of 
abstraction and 
generalisation 

Requires relating the idiographic 
details revealed by the data inter-
pretation through the application 
of principles one and two to 
theoretical, general concepts that 
describe the nature of human 
understanding and social action. 

Use of actor-network theory to 
derive general insights from 
both cases (section 5.4). 

5. The principle of 
dialogical reason-
ing 

Requires sensitivity to possible 
contradictions between the theo-
retical preconceptions guiding the 
research design and actual find-
ings (‘the story which the data 
tell’) with subsequent cycles of 
revision. 

First description of the cases 
without too much theoretical 
guidance.
Then analysis from a theoretical 
perspective.
Finally shaping of new theoreti-
cal constructs. 

6. The principle of 
multiple interpre-
tations

Requires sensitivity to possible 
differences in interpretations 
among the participants as are 
typically expressed in multiple 
narratives or stories of the same 
sequence of events under study. 
Similar to multiple witness ac-
counts even if all tell it as they 
saw it. 

Different stories told by differ-
ent sources. Interpretation of 
data with care, second source 
where possible. E.g., interview 
statements vs.  actual specifica-
tion content. 

7. The principle of 
suspicion 

Requires sensitivity to possible 
‘biases’ and systematic ‘distor-
tions’ in the narratives collected 
from the participants. 

IOS users are very likely biased 
towards the specifications they 
are currently investing in.  
E.g., RosettaNet users enthusi-
astically promoted RosettaNet, 
while EDI users heavily de-
fended EDI as a sufficient ap-
proach.

                                                     
76  See Klein/Myers (1999), p. 72. 
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2.3 Actor-Network Theory 

Actor-network theory (ANT) further complements the case study research 
method used in this work. Increasingly, IS researchers are using ANT for 
case studies on information systems.77 One reason for the success of ANT 
is the combination of an empirical case study approach with a new theo-
retical language of network dynamics.78 This makes ANT especially 
“…useful for studies of information systems in situations where interac-
tions of the social, technological and political are regarded as particularly 
important.”79 As the development of interorganisational standards is very 
much such a situation, I have chosen ANT for conducting the case stud-
ies.80 Before further discussing ANT, the most important point to be noted 
is that it combines both theory and methodology.81 This section is con-
cerned with the methodological aspects of ANT, while section 4.5 presents 
the theoretical concepts and their use in the further case study research. 

The roots of ANT can be traced back to the École des Mines in Paris. In 
the mid 1980s, the two social researchers Bruno Latour and Michel Callon 
were working on social studies of science and technology. The main ques-
tion of this strand of research is: What social processes are behind scientific 
research and how do they influence the scientific results? Two books are 
regarded as the first major works on ANT. Callon (1986b) investigates a 
scientific field experiment and the social reasons for its failure, while 
Latour (1987) gives general instructions on “how to follow scientists and 
engineers through society.”82 John Law, the third researcher associated 
with the roots of ANT, summarises the insights of Callon and Latour: 

“So this is the actor-network diagnosis of science: that it is a process of ‘het-
erogeneous engineering’ in which bits and pieces from the social, the techni-

                                                     
77  See the overview in Walsham (1997). Very recent works using ANT for IS research 

are Olla/Atkinson/Gandceha (2003), Purao/Truex/Cao (2003), Virili (2003), 
Fomin/Lyytinen/Keil (2004), and Pouloudi/Gandecha/Papazafeiropoulou, et al. 
(2004).

78  See Braun (2000), p. 7. 
79  Tatnall/Gilding (1999), p. 963. 
80  See also the arguments of Hanseth/Monteiro (1997) to show that ANT is a very use-

ful approach for capturing the complexity of interorganisational standards. 
81  See Walsham (1997), p. 469 and Latour (1999a), p. 20. 
82  Latour (1987), from the title of the book. 
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cal, the conceptual and the textual are fitted together, and so converted (or 
‘translated’) into a set of equally heterogeneous scientific products.”83

Like Glaser/Strauss (1967) and Eisenhardt (1989), ANT also proposes not 
to theorise before analysing an empirical setting, but rather to let theoreti-
cal insights emerge through learning “… from the actors without imposing 
on them an a priori definition of their world-building capacities.”84 There 
are two main reasons for this stance. First, by simplifying too early in the 
research process, one might miss crucial links that would explain a certain 
behaviour.85 Second, ANT assumes that actors usually have very good 
reasons for acting as they do. The most important task of ANT researchers 
thus has to be not only to learn what actors do, but rather to understand 
the motivations determining how and why they do it.86

One main contribution of ANT is the insight that social concepts are not 
sufficient for understanding how and why actors act as they do. In their 
social studies on scientific research, Callon and Latour revealed the emi-
nent influence of ‘artefacts’ – such as laboratory equipment and research 
papers – on the behaviour of scientists.87 Their main claim is to open the 
black box of artefacts and analyse the interactions between human and 
non-human actors.88 This helps one to understand the behaviour of actors 
better, especially in a world where humans and technology are increas-
ingly interweaved. 

As IS research has always been concerned with humans on the one hand 
and technology on the other, discussion of their relationships is not new in 
this field. For instance, Markus/Robey (1988) discuss the causal agency of 
organisational change.89 The technological imperative regards technology 
as the main cause for change. An opposing position is the organisational 
imperative: people in an organisation shape technology exactly according 

                                                     
83  Law (1992). 
84  Latour (1999a), p. 20. 
85  See Law (1999), p. 8. 
86  See Latour (1999a), p. 19. 
87  See Callon (1986a) and Latour (1987). 
88  Latour (1999b) prefers the terms human/non-human to the notion of a subject/object-

dichotomy in order to avoid the many discussions of the latter.  
89  See Markus/Robey (1988), p. 584. 
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to their needs. Most researchers tend to take one of these stances.90

Markus/Robey (1988) advocate a third causal agency, the emergent per-
spective. Their main point is the mutual influence of people and technol-
ogy, which is more realistic but also more difficult to capture with rigor-
ous theories.91 Similarly, 

„ANT considers both social and technical determinism to be flawed and pro-
poses instead a socio-technical account (…) in which neither social nor tech-
nical positions are privileged. Thus an actor may be human, non-human or a 
networked hybrid combination of both.”92

While other research often only states the need for an integrated analysis 
of social and technical aspects,93 ANT also offers an apparatus for a sym-
metrical treatment of humans and non-humans.94 This principle of general-
ised symmetry, i.e., analysing humans and non-humans with the same 
conceptual framework, triggered many discussions on ANT.95 Law (1992) 
admits that ANT “… is analytically radical in part because it treads on a 
set of ethical, epistemological and ontological toes.” Underlying ANT is 
the assumption that social networks not only consist of interactions be-
tween humans, but also of interactions between humans and many het-
erogeneous non-human entities.96 To understand behaviour in social net-
works, non-humans must not be banished to a different level. 

Mapping the emergence and disappearance of ordered structures in 
such ‘ontologically flat’ actor-networks is the central goal of ANT. 

“The object is to explore and describe local processes of patterning, social or-
chestration, ordering and resistance. In short, it is to explore the process that 
is often called translation which generates ordering effects such as devices, 
agents, institutions, or organisations.”97

                                                     
90  See the short overview in Stalder (1997). In a comprehensive review of EDI research 

literature Elgarah/Falaleeva/Saunders, et al. (2005) show, that 73% of the papers 
adopt the technological imperative and 26% an organisational imperative. 

91  See Markus/Robey (1988), p. 588. 
92  Olla/Atkinson/Gandceha (2003), p. 106. 
93  See the discussion in Monteiro/Hanseth (1996). 
94  See Walsham (1997), p. 467. 
95  See the assessment of ANT later in this section. 
96  See Law (1992), p. 2. 
97  Law (1992), p. 1. 
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Translation, which is the central concept of ANT,98 allows the formation, 
growth, stabilisation, destabilisation and disappearance of networks to be 
described, be they made of mainly human or mainly non-human actors. 
During translation, the diverse interests of heterogeneous actors are ‘trans-
lated’ in such a way that every actor ‘understands’ its purpose in the actor-
network. Depending on the stage of translation, an actor-network can be 
very loosely coupled or highly stabilised. An actor-network in the latter 
stage acts as a single block and in a predictable way. Thus, it can be ‘black 
boxed’, i.e., considered as one single actor. 

With the notion of translation as a process of network stabilisation, it is 
important to understand that ANT researchers do not take a purely inter-
pretive or purely positivist stance. It just depends on how stabilised the 
actor-network under consideration is. The formation and disappearance of 
actor-networks calls for interpretive research, while positivist research 
should focus on stabilised actor-networks. Taking the overview of 
Morgan/Smircich (1980), ANT is located in the middle, but open to both 
sides. Humans (and non-humans) are actors using symbols to act. The 
main goal is to discover and understand patterns in symbolic discourses, 
called ‘translations’ in ANT.99

How can a researcher use all these insights from ANT to approach an 
actual research project? First, he accepts the three principles of ANT:100

– Agnosticism: analytical neutrality is demanded towards all the actors 
involved in the project under consideration, be they human or non-
human.

– Generalised symmetry: explains the conflicting viewpoints of different 
actors in the same terms by using of an abstract and neutral vocabulary 
that works the same way for human and non-human actors. 

– Free association: requires the elimination and abandonment of all a pri-
ori distinctions between the technological and the social. 

Second, he gains access to the sources for his analysis, which can be both 
interviews with participants (‘follow the actors’) and technological arte-
facts (‘follow the traces’). 

                                                     
98  ‘Sociology of Translation’ is sometimes used as a synonym for ANT. See Law (1992), 

p. 1. 
99  See section 4.5 for a detailed discussion of the concepts of ANT. 
100  See Tatnall/Gilding (1999), p. 958. 
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Finally, the analysis consists of three major steps:101

– Identification of a socio-technical network and the actors involved 
– Describing the actor-network dynamics 
– Variation of the perspectives 

I follow this method of ANT for my case studies in chapter 5. 
As the dualism of humans and non-humans is at the heart of informa-

tion systems, ANT is a natural choice for IS research.102 Walsham’s over-
view of ANT-based IS research reveals its value especially for cases of IS 
development.103 One often-cited example is the process of defining an EDI 
message standard analysed by Hanseth/Monteiro (1997). 

Walsham (1997) also discusses the four major critical appraisals of 
ANT.104 The first one concerns the limited analysis of social structures, as 
ANT focuses only on action. Walsham (1997) proposes adding Giddens’ 
duality of action and structure, in which structure enables action and ac-
tion changes structure.105 Stabilised actor-networks can be regarded as 
structure, in which (constrained) action is possible. On the basis of this 
idea, Atkinson/Brooks (2003) combine Giddens’ structuration theory and 
ANT to from the “StructurANTion Framework”.106

The second criticism targets the amoral stance of ANT. A simple reac-
tion from Latour (1991) is to use ANT for ‘first describing the network’. 
Moral issues have to be debated later using other theoretical approaches. 

The third criticism concerns the generalised symmetry between humans 
and non-humans, which might be considered the most ‘revolutionary’ 
element of ANT. In ANT, an actor is not an actor because he is human, but 
rather because he acts in a certain way. Action constitutes an actor. If a 
machine executes the same task as a human, why not treat the machine as 
an actor too? Pels (1995) not only doubts that non-humans can really act, 
but also fears that humans will be treated like non-humans, ‘like pawns on 
a chessboard’.107 While this is again a moral issue, even the critics see the 

                                                     
101  Based on Degele (2002), p. 134. 
102  See Atkinson/Brooks (2003), p. 2896. 
103  See Walsham (1997), pp. 470ff. 
104  See Walsham (1997), pp. 472ff. 
105  See Giddens (1984). 
106  See Atkinson/Brooks (2003), Brooks/Atkinson (2004). 
107  See Mowshowitz (1994) using the example of virtual organisations. 
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idea of generalised symmetry as an important impetus for rethinking the 
difference between humans and non-humans. Collins/Yearley (1992) pro-
pose a compromise in using the word ‘actant’ to distinguish non-human 
actors from human ones. Overall, if not accepting non-humans as actors, 
the ANT researcher can regard ‘acting’ non-humans as ‘hybrids’, as 
‘spokespersons’ that stand in for the interests of their human masters.108

Finally, the length of ANT works is criticised. Although this relates to 
any in-depth case study, it concerns ANT in particular as ANT emphasises 
the importance of detail .109 Thus, Walsham (1997) calls for acceptance of 
longer case descriptions and for new ways of reporting on case studies in a 
short manner.110

For established communities in general management and IS research it 
has always been difficult to accept postmodern research such as ANT.111

As Weik (1996) puts it, postmodern approaches are less useful for consult-
ing projects, but very fruitful for basic organisational research.112 More-
over, Calas/Smircich (1999) conclude their assessment of ANT: 

“If nothing else, ANT, with its focus on irreductionism and relationality, 
rather than facts and essences, may become a very useful exercise to counter 
conventional ‘theoretical tales’ in organisation studies. More immediately, as 
organisational studies face contemporary technologies in a reconfiguration of 
the time/space of organisations, as ‘the Web’ and ‘virtuality’ become part of 
our everyday mode of existence, and as our interactions with machines in-
crementally define our life experiences, ANT provides ways to navigate and 
represent these (dis)locations while displacing more conventional ‘organisa-
tional’ thinking.”113

While this section has only discussed the methodological aspects of ANT, I 
will introduce its theoretical concepts in section 4.5 and apply them to two 
cases of interorganisational standards in section 5.4. 

                                                     
108  For further discussion see Braun (2000). 
109  See Walsham (1997), p. 476. 
110  See Walsham (1997), p. 476. 
111  For a comprehensive discussion of postmodern research in general see 

Calas/Smircich (1999), for organisational research see Weik (1996). 
112  See Weik (1996), p. 394. 
113  Calas/Smircich (1999), p. 664. 
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2.4 Summary and Conclusions 

In the face of increasingly specialised research projects, an explicit discus-
sion of one’s research approach is crucial to facilitate the positioning of 
one’s research results in relation to others. On the epistemology dimen-
sion, this study is located in the middle-left of the interpretive/positivist 
continuum. It analyses technical and social aspects to the same extent (see 
Table 2.5). 

Table 2.5: Characteristics of the Research Approach Used 

Epistemology Interpretive                 Positivist 

Focus Technical                       Social 

Goal Describing Explaining Recommending 

Theorising stage Explorative 
Theory-
building 

Theory-
testing

Theory-
extension

Data Qualitative Quantitative 

Number of 
researched ob-
jects

One Multiple Many 

Its main goal is to describe and explain the phenomenon of interorganisa-
tional standards and derive recommendations for practice. Therefore, case 
study research is chosen as a research method aiming at exploration and 
theory-building, on the basis of qualitative data from multiple cases. Ac-
tor-network theory extends the general case study approach with the con-
cept of tracing the dynamics of heterogeneous networks consisting of hu-
man and non-human actors. 



3 Interorganisational Relationships and Information 

Systems

“In short, if our predictions are correct, we 
should not expect the electronically intercon-
nected world of tomorrow to be simply a 
faster and more efficient version of the world 
we know today. Instead, we should expect 
fundamental changes in how firms and mar-
kets organize the flow of goods and services 
in our economy.”114

Thomas W. Malone, Joanne Yates 
and Robert I. Benjamin 

This chapter will answer the first research question: 

Why and how do information systems support interorganisational relationships? 

In doing so, it summarises the main aspects of interorganisational informa-
tion systems on the basis of the existing literature. As interorganisational 
information systems are embedded in the context of interorganisational 
relationships, section 3.1 gives an overview of their nature, focusing on 
supply chain networks. Section 3.2 briefly introduces the nature of infor-
mation systems, the general features of interorganisational information 
systems, and the characteristics of EDI-based systems. To summarise the 
current state of research on interorganisational information systems, sec-
tion 3.3 sketches a management framework, and reviews recent literature 
on Web-based interorganisational information systems. 

3.1 The Nature of Interorganisational Relationships 

Smith (1776) already noted that the division of labour and specialisation 
increases the welfare within and between nations. To this day, the ten-
dency to further specialise organisations has not stopped.115 As a result, 
organisations have to establish and maintain many relations to other or-
ganisations if they want to offer complex goods and services. Effective and 

                                                     
114  Malone/Yates/Benjamin (1987), p. 497. 
115  See Brown/Durchslag/Hagel (2002). 
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efficient management of such interorganisational (IO) relationships is a 
critical task for today’s firms. 

Considerable research results on the management of relationships be-
tween organisations have been available since the 1950s.116 Referring to the 
quest for a theory on IO relationships, Evan (1965) stated: 

“Describing and measuring networks of inter-organisational relations pre-
sents a substantial methodological challenge.”117

As in most management research fields, no single theory can explain IO 
relationships exhaustively. Rather, the research literature on IO relation-
ships is growing fast and has resulted in a long list of applied theories: 
actor-network-theory, behavioural theories, contract theory, exchange 
theory, game theory, institutional theory, learning theory, political econ-
omy theory, principal agent theory, property rights theory, resource de-
pendence theory, social exchange theory, stakeholder theory, strategic 
choice theory, systems theory, and transaction cost theory. 118 This is 
probably not all of them. While they use different perspectives, they can 
also lead to comparable insights.119

Although the term ‘interorganisational relationship’ has a broad mean-
ing, authors seldom give a precise definition. Simply stated, IO relation-
ships are linkages across the boundaries of two or more firms. According 
to the transaction cost theory initiated by Coase (1937) and further devel-
oped by Williamson (1975), firms are an alternative to markets for the or-
ganisation of input resources. Whether tasks are organised via markets or 
within firms depends on where the costs of organisation are lower.120 Such 
a dichotomy between markets and hierarchies implicitly assumes clear 
boundaries where a firm ends and a market begins. In reality, however, it 
is often difficult to determine where the organisational boundaries of a 
firm are: 

                                                     
116  See Levine/White (1951), Macaulay (1963), and Evan (1965). 
117  Evan (1965), p. 10. 
118  See the overviews in Rößl (1993), Barringer/Harrison (2000), Humphreys/Lai/Sculli 

(2001), and Picot/Reichwald/Wigand (2003). 
119  See, e.g., Rößl (1993), pp. 378ff., who used game theory, systems theory, behavioural 

theory and institutional theory and found corresponding results. 
120  Coase (1960) later calls these costs transaction costs. 
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“One can sometimes say ‘Now I am inside’ or ‘Now I am outside’ but he can 
never confidently say ‘This is the boundary’.”121

More often than not, organisational arrangements have a hybrid form, as 
they are neither strict hierarchies nor pure markets.122 Here I understand 
IO relationships as such forms of hybrid coordination. However, this is 
still very broad as many different kinds of hybrid arrangements can be 
observed. The literature differentiates between several types of IO rela-
tionships. The most frequently discussed are buyer-supplier relations, 
consortia, firm networks, joint ventures, licensing, shared capital, strategic 
alliances, supply chain networks and trade associations.123 Several charac-
teristics serve for a further differentiation of IO relationships (see Table 
3.1). 

Table 3.1: Characteristics of Interorganisational Relationships 

Dimensions Characteristics Sources 

Goal Market power Efficiency Picot et al. (2002), pp. 186 

Direction Horizontal Vertical Diagonal Kraege (1997), p. 66 

Resources Coordinated Joint Kraege (1997), p. 67 

Contract Classical Neo-
classical 

Relational Williamson (1985), pp. 69. 

Activities Primary Supporting Porter (2001), pp. 74 

Typology Dyadic
(1:1)

Set
(1:n)

Network 
(n:m)

Hall (1999), p. 340 

Specificity Low High Klein et al. (1978) 

Time horizon Limited Unlimited Wurche (1994), pp. 135 

Coupling Loose Tight Barringer/Harrison (2000), 
p. 383 

Formalisation Low High Vlaar (2003), p. 10 

                                                     
121  Starbuck (1976), p. 1071. 
122  See Picot/Reichwald/Wigand (2003) and Williamson (1991). 
123  See the overviews in Gulati (1998), Barringer/Harrison (2000), Hess (2002), 

Elgarah/Falaleeva/Saunders, et al. (2005), and Picot/Reichwald/Wigand (2003). 
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The main topic of this study is interorganisational standards. These are 
especially important for supply chain networks (SCNs), as here the quick 
and efficient coupling of trading partners is crucial.124 The study thus fo-
cuses on the role of interorganisational standards in SCNs, without ne-
glecting the transferability of its insights to other fields. Christopher (1998) 
gives a practical definition of SCNs: 

“The supply chain is the network of organisations that are involved, through 
upstream and downstream linkages, in the different processes and activities 
that produce value in the form of products and services in the hands of the 
ultimate consumer.”125

Concepts for managing SCNs are subsumed under the term supply chain 
management (SCM).126 The main goal is higher efficiency through intense 
coordination of resources and primary activities between several vertical 
partners, mainly secured through neo-classical contracts. Together they 
either form sets with one focal firm or distributed networks without one. 
The exchanged goods and services can be of low or high specificity. The 
time horizon can be unlimited or limited, with focus on the latter. Cou-
pling can be loose or tight, often depending on the specificity. Finally, 
SCNs typically have a high degree of formalisation (see Table 3.1). 

Although a relatively new approach, management science has accepted 
SCM as an important research stream.127 One prominent research result is 
the discovery of what is called the ‘bullwhip effect’. Small demand 
changes at one location in the supply chain can lead to high demand 
changes at another location.128 The main reason is a slow and limited ex-
change of information between firms, resulting in isolated planning and 
safety stocks. In today’s SCNs the bullwhip effect is of high practical rele-
vance as 

                                                     
124  See Handfield/Nichols (2002), pp. 271ff. 
125  Christopher (1998), p. 15. 
126  See Kortmann/Lessing (2000), pp. 19ff. and pp. 117ff. for an overview of different 

definitions of SCM. Some authors call for use of the term ‘demand chain manage-
ment’ (DCM) (e.g., Selen/Soliman (2002)). I follow the majority of researchers and see 
SCM and DCM as synonyms; see Vakharia (2002), pp. 495ff. 

127  See  Mabert/Venkataramanan (1998) and Müller/Seuring/Goldbach (2003). See Otto 
(2002) for a comprehensive discussion of supply chain management concepts. 

128  See Lee/Padmanabhan/Whang (1997) and Lee (2000), p 33. At many business schools, 
logistics students experience this effect by playing the ‘beer-game’, based on systems 
dynamics models. See Forrester (1958) and Milling (1999). 
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– demand changes are getting stronger because of faster innovation rates 
and consumer behaviour that is harder to forecast, and 

– an increasing number of firms participate in SCNs. 

The latter point is a result of further specialisation of firms. Several re-
searchers have assumed that interorganisational information systems (IOS) 
lower the transaction cost of market-like coordination forms, causing a 
shift from hierarchical to more hybrid organisational arrangements and 
leading to smaller firms.130 However, many mergers and acquisitions in 
recent years seem to tell a different story of ever-larger hierarchies. Never-
theless, a more differentiated view reveals the tendency of firms to shrink 
vertically and grow horizontally, which is the specialisation of firms men-
tioned above.131 Modularity in the design of products intensifies this phe-
nomenon, as firms do not have to develop all the parts of a product them-
selves, but can focus their competencies on certain modules. Thus, 
modular product architectures lead to increasingly modular SCNs, which 

                                                     
129  Based on e2open (2003). Note that the figure depicts who is actually producing the 

components. Although Microsoft, for example, offers hardware products, independ-
ent electronics manufacturing service companies always produce them. 

130  See Malone/Yates/Benjamin (1987) and Clemons/Reddi/Row (1993). This topic is also 
discussed under the terms ‘move-to-the-middle’- and ‘move-to-the market’-
hypotheses. 

131  See Bieberbach (2001) and Afuah (2003). 
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can offer very complex products.132 One example is the structure of the 
computer industry, which changed from few vertically integrated firms to 
a horizontally specialised industry (see Figure 3.1).133 As a result, there are 
more firms involved in the creation of a product, and these have to man-
age an increasing number of interorganisational relationships. Moreover, 
these are often not limited to straight buyer-supplier relationships, but 
comprise complex scenarios such as joint product development, collabora-
tive forecasting or contract manufacturing. Frictions and interruptions in 
these complex interorganisational relationships can significantly affect the 
overall efficiency of SCNs, leading, for example, to the bullwhip effect. 

To avoid such distortions, a good fit of all organisational domains in-
volved is crucial, as shown in Figure 3.2. This is based on the MIT 90s 
model of Scott Morton (1991) and its extension to interorganisational rela-
tionships by Chatfield/Yetton (2000).135 At the core of this model are busi-
ness processes, which are embedded in the organisational structure, exe-
cuted by people, and supported by information technology, while strategy 
sets the long-term goals. The model comprises three layers of interorgani-
sational relationships. First, decisions of establishing and ending interor-
ganisational relationships are made on the strategic level. Second, inter-
personal relationships link organisations through direct contact between 
employees. Third, interorganisational information systems (IOS) couple 
business processes across boundaries via information technology. 

                                                     
132  See Göpfert (1998) and Steiner (2005), pp. 45ff. 
133  See Grove (1996), p. 44. 
134  Based on Scott Morton (1991), Chatfield/Yetton (2000), Stegwee/Rukanova (2003). 
135  See Chatfield/Yetton (2000), pp. 200ff. 
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The information exchanged in SCNs often has high volumes and requires 
accuracy and speed, making it difficult to process manually. It thus be-
came almost impossible to manage SCNs without the use of IOS. For in-
stance, carmakers connect their production lines to suppliers via IOS to 
enable the just-in-time delivery of parts.136 The rest of this study focuses on 
such IOS including information technology, people and processes (see 
darkest rectangle in Figure 3.2) and the role of standards in such systems. 

3.2 The Nature of Interorganisational Information Systems 

This section first introduces general concepts of interorganisational infor-
mation systems (subsection 3.2.1). Then it discusses EDI systems as the 
most common type of interorganisational information systems (subsection 
3.2.2). 

3.2.1 Concepts of Interorganisational Information Systems 

Interorganisational information systems are a specific form of general in-
formation systems. Davis (1999) gives a comprehensive definition of IS: 

„The information system or management information system of an organisa-
tion consists of the information technology infrastructure, application sys-
tems, and personnel that employ information technology to deliver informa-
tion and communications services for transaction processing, operations, 
administration, and management of an organisation. The system utilizes 
computer and communications hardware and software, manual procedures, 
and internal and external repositories of data. The systems apply a combina-
tion of automation, human actions, and user-machine interaction.”137

The automation of information processing is a fundamental aspect of IS.138

On his quest to understand human rationality, Simon (1965) describes 
three fields of decision-making in firms, each with different levels of po-
tential automation. In top management, unprogrammed decision-making 
prevails, which has almost no automation potential. Programmed deci-

                                                     
136  See Pfeiffer (1992), pp. 106ff. 
137  Davis (1999), p. 196. 
138  See Denning/Comer/Gries, et al. (1989), p. 12. 



38 Interorganisational Relationships and Information Systems 

sion-making dominates middle management and has medium automation 
potential. The highest automation potential is offered by clerical work with 
repeated work processes.139 This can be explained in terms of the potential 
formalisation of knowledge in the three fields. If the environmental condi-
tions are stable, as for clerical work, formal rules for the execution of tasks 
can be explicated. A constantly changing environment, however, requires 
a lot of expertise to make successful decisions. Formalisation of such ex-
pertise is possible only to a very limited extent.140 Even if formalisation 
succeeds, the permanent semantic change requires frequent ‘repairs’ of the 
formal system to be consistent with the underlying real world.141

It is very unlikely that formal systems based on artificial intelligence 
will match the capabilities of the human mind within the next few dec-
ades.142 Instead, human skills and computer potentials can be combined in 
a reasonable manner. Taking Simon’s work as his starting point, Langlois 
(2003) analyses the comparative advantages of humans and computers for 
certain tasks. Humans have advantages in accomplishing tasks requiring 
problem-solving activities or perceptual-motor activities. Computers are 
better suited for tasks that are predictable, repetitive sequences of activi-
ties, or potentially complex and well-structured calculations.143 Placing 
these comparative advantages in relation to the three primary businesses 
of a firm yields Table 3.2.144

                                                     
139  See Simon (1965), pp. 98 & 110. 
140  See the discussion of explicit versus tacit knowledge. For an overview, see Fiedler 

(2004), pp. 44ff. 
141  See Franck (1991), p. 51. 
142  See Franck (1991), p. 230. In his general discussion of artificial intelligence, Franck 

(1991) concludes that no formal systems will ever completely substitute human ex-
perts. 

143  See Langlois (2003), p. 183. 
144  The three businesses were first described by Treacy/Wiersma (1993) and later by 

Hagel/Singer (1999). 
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Table 3.2: Activities in the Three Primary Businesses 

Product 
innovation 

Customer 
relations 

Infrastructure

Human    

 Problem-solving activities 

 Perceptual-motor activities 

Computer    

 Predictable, repetitive sequences 
of activities 

 Complex, well-structured calcu-
lations 

Activity is of low ( ), medium ( ), or high ( ) importance for this business 

This shows a clear comparative advantage for computers in the infrastruc-
ture business, which comprises, for instance, order-processing, logistics, 
storage, manufacturing and communications.145 These are typical supply 
chain activities.146 Indeed, Simon (1965) already predicted that the use of 
computers would lead to large savings through inventory reductions and 
the smoothing of production operations across organisational bounda-
ries.147

Such an interorganisational information system (IOS) can be defined 
briefly as “… an automated information system shared by two or more 
companies.”148 Johnston/Vitale (1988) add: 

“An IOS is built around information technology, i.e., around computer and 
communication technology, that facilitates the creation, storage, transforma-
tion and transmission of information. An IOS differs from an internal distrib-
uted information system by allowing information to be sent across organisa-
tional boundaries. Access to stored data and applications programs is shared, 
sometimes to varying degrees, by the participants in an IOS.”149

                                                     
145  See Hagel/Singer (1999), p. 134. 
146  See Schary/Skjøtt-Larsen (2001), p. 23. 
147  See Simon (1965), p. 105. 
148  Cash/Konsynski (1985), p. 134. 
149  Johnston/Vitale (1988), p. 154. 
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As discussed above, organisational boundaries can often not be clearly 
drawn. For instance, an IS linking subsidiaries in a large multinational 
company has many of the properties of an IOS, as it also crosses organisa-
tional (e.g., business unit) boundaries. I propose to speak of an IOS when-
ever an IS supports an IO relationship as defined in section 3.1. 

Although IOS have been attracting a lot of attention since the rise of the 
Internet, research on IOS is rooted in the 1960s. For instance, Mertens 
(1966) conducted comprehensive research on automated data-processing 
in IO relationships.150 In the same year, Kaufman (1966) discussed the im-
pacts of IOS on organisations, competition, and policymaking: 

“We are now witnessing the prospective development of systems broad 
enough to cut across company boundaries. Obviously, such systems can have 
a profound impact on the way business and commerce are conducted.”151

The rapid improvement of computer hardware and software in the follow-
ing decades led to a wide use of very diverse types of IS used in IO rela-
tionships: computer-supported cooperative work (CSCW) systems, cus-
tomer-relationship management (CRM) systems, electronic data 
interchange (EDI), electronic mail, electronic markets, instant messaging, 
supply chain management (SCM) systems, Web Services, and Web sites.152

Table 3.3 gives an overview of dimensions useful for classifying different 
IOS types. 

This study focuses on IOS for SCM. These support vertical role linkage 
on an operational and strategic level, frequently execute structured tasks, 
use standard specifications, are based on asynchronous or synchronous 
machine-to-machine communication, enable at least application-to-
application coupling, and automate communication up to a pragmatic 
level.153 This excludes CSCW systems (unstructured content, human-to-
human, and syntactic layer), CRM (human-to-machine, mostly syntactic 
layer), electronic mail (unstructured content, human-to-human, and syn-
tactic layer), instant messaging (unstructured content, human-to-human, 
and syntactic layer), and Web sites (mostly singular, human-to-machine, 
and syntactic layer). 

                                                     
150  See Mertens (1966). 
151  Kaufman (1966), p. 141. 
152  See, e.g., Hagel (2002), Paulen/Yoong (2001), and  Bakos (1991). 
153  In the following work, the term IOS is only used for systems with these characteris-

tics. 
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Table 3.3: Characteristics of Interorganisational Information System Types 

Dimension Characteristic Source

Role linkage Horizontal Vertical Hong (2002)

System support 
level

Operational support Strategic support Hong (2002) 

Frequency Singular Repeated Zollo et al. 
(2002)

Task type Unstructured Structured Gorry/Scott 
Morton (1971) 

Specification Proprietary Standard Hart/Saunders 
(1998)

Human/machine 
involvement

Human-to-
human

Human-to-
machine 

Machine-
to-machine

Reimers (2001) 

Interaction mode Asynchronous Synchronous Paulen/Yoong 
(2001)

Coupling depth File-to-file Application-
to-
Application 

Coupled
work envi-
ronment

Massetti/Zmud 
(1996)

Semiotic layer Syntactic Semantic Pragmatic Killian et al. 
(1994), pp. 42. 

Typical SCM mechanisms are: 

– Available-to-Promise: Offering precise information to customers about 
price and availability of products.154

– Collaborative Forecasting: Customer and supplier jointly forecast the 
demand for supplied parts.155

– Efficient Consumer Response: Suppliers replenish products at the point 
of sale as soon as a certain amount is sold.156

– Mass Customisation: A product is produced only after a customer has 
configured and ordered it.157

                                                     
154  See Bowersox/Closs/Cooper (2002), p. 257. 
155  See Schary/Skjøtt-Larsen (2001), pp. 339ff. 
156  See Schary/Skjøtt-Larsen (2001), pp. 335ff. 
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Especially for large companies with many suppliers it is almost impossible 
to use such mechanisms based on manual work alone. They have to rely 
on highly automated IOS, which are still in most cases electronic data in-
terchange (EDI) systems. 

3.2.2 Electronic Data Interchange Systems 

Four features classify an IOS as an EDI system: 

“1. It must have at least two organisations in a business relationship as users; 
2. Data processing tasks pertaining to a transaction at both (all) organisations 
must be supported by independent application systems; (This property is unique 
to EDI; other IOSs are based on a single application system that is used by 
multiple users.)  
3. The integrity of the data exchange between application systems of trading 
partners must be guaranteed by agreements concerning data coding and format-
ting rules; and 
4. Data exchange between the application systems must be accomplished via 
telecommunication links.”158

Agreements on data coding and formatting play a crucial role, as they 
determine the compatibility and implementation time of an IOS. If these 
agreements are not specific to one particular EDI implementation, but are 
developed and maintained by a standards development organisation 
(SDO) and have a broad adoption, one usually speaks of EDI standards.159

The most important EDI standard is the Electronic Data Interchange for 
Administration, Commerce and Transport (EDIFACT) standard, coordi-
nated by the United Nations Economic Commission for Europe (UNECE). 
This is an international standard focusing on transactional documents 
independent of any industry.160 ‘Subsets’ are adaptations of EDIFACT for 
certain industries, such as EDIFICE for the electronics industry and 

                                                                                                                         
157  See Schary/Skjøtt-Larsen (2001), pp. 326ff. For a comprehensive discussion, see Piller 

(2000).
158  Iacovou/Benbasat/Dexter (1995), p. 466, including original emphasis and based on 

Pfeiffer (1992), p. 18. 
159  See chapter 4 for the discussion of standards. 
160  See Neuburger (1994), p. 22. 
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ODETTE for the car industry. Some industries also use independent stan-
dards, such as SWIFT in the financial industry.161

Figure 3.3 illustrates how EDI enables the complete electronic processing 
of an order between a buyer and a supplier, a logistics provider and two 
banks. As a result, no manual tasks or physical document exchange are 
needed, except for the actual transport of the ordered products. 

The roots of EDI go back to the 1960s. As the US transportation industry 
suffered from vast amounts of unstructured paper documents, it devel-
oped the first solutions for transferring documents electronically. Later in 
1975, the Transportation Data Coordination Committee (TDCC) published 
the first EDI standard.163 Although many different EDI standards emerged, 
ANSI and the Data Interchange Standards Association (DISA) managed to 
establish ASC X12 as the preferred, industry-independent EDI standard in 
the US. In Europe, EDIFACT and several industry-specific subsets domi-
nate. While ANSI and UNECE jointly aimed to push through EDIFACT as 
the only global EDI standard, many different EDI specifications are still in 
use.164

                                                     
161  See Niggl (1994) for a further discussion of EDI standards. 
162  Slightly adapted from Killian/Picot/Neuburger, et al. (1994), p. 49. 
163  See Wigand (1994), p. 376. 
164  See Killian/Picot/Neuburger, et al. (1994), p. 263.  
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Besides the fragmentation of EDI standards, the cautious adoption of 
them by small and medium-sized enterprise (SMEs) is also an unresolved 
drawback of EDI. For example, in a survey of German firms, 36% of the 
respondents had no knowledge of EDI, of which 88% were SMEs, even 
though SMEs only represented 60% of all companies responding.165 A 
more recent study reveals that the three main obstacles to SMEs using EDI 
are high personnel costs (few experts available), high operations costs (use 
of ‘value added networks’ (VANs) often required), and high setup costs 
(specific software and converters needed).166 Several initiatives have tried 
to counter these problems, such as the Open-edi specification of the Inter-
national Organisation for Standardisation (ISO).167 Moreover, the broad 
adoption of Internet and Web technologies promises to foster EDI adop-
tion by SMEs. Indeed, approaches such as AS2, ebXML, RosettaNet and 
Web Services aim at the migration of the concept of EDI to the Internet. 
Experts expect these Web-based successors to EDI to drive out the ‘classic’ 
EDI based on EDIFACT and similar standards within the next decade.168

Nevertheless, EDI has a large installed base, which is still growing in 
traditional standards and VANs too.169 For example, even Amazon, an 
enterprise ‘born’ on the Web, relies on EDIFACT to exchange business 
data with partners.170 Thus, EDI can still be seen as the backbone of today’s 
interorganisational electronic business. Kanakamedala et al. (2003) as-
sessed the volume of EDI-based business transactions to be more than two 
trillion US$ for the year 2001.171 Moreover, case studies show the economic 
significance of EDI. For instance, Teo et al. (1997) analyse the huge impacts 
of EDI use on Singapore’s TradeNet platform. Some also stress the impor-
tant role EDI has played in the strong economic growth of Singapore in the 
recent decades.172 As this work is focused on interorganisational standards 

                                                     
165  See Killian/Picot/Neuburger, et al. (1994), p. 235. 
166  See Weitzel (2004), p. 177. 
167  See ISO/IEC (1997). 
168  See Broy/Hegering/Picot, et al. (2003), pp. 207 and 297. 
169  See Threlkel/Kavan (1999) and Sliwa (2004) and recent interviews with EDI consult-

ants and users. 
170  E.g., book purchases at Amazon Germany reveal the text EDIFACT on bank state-

ments. 
171  See Kanakamedala/King/Ramsdell (2003), p. 9. 
172  See Neo (1994) and Brenner/Neo (1997). 
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used in interorganisational relationships, it cannot ignore the importance 
of EDI. Therefore, the next section first reviews the results of existing EDI 
research, followed by recent research on the currently emerging Web-
based IOS.  

3.3 Research on Interorganisational Information Systems 

Many IS researchers “… believe that EDI systems (or IOS in general) affect 
the very nature of competition between suppliers.”173 A great deal of IS 
management research on EDI is thus available. Elgarah et al. (2005) give an 
overview of 68 research articles published from 1993 to 2002. The next 
paragraphs will briefly summarise the main aspects of their review. As an 
analytical framework they use four conceptual lenses: causal agency, 
transaction cost economics, interorganisational (IO) relationship motives, 
and IO relationship typology.174 Furthermore, they classify the papers by 
underlying epistemology, research approach, and the time span of data 
collection.175

Classified by transaction arrangements, 49% of the reviewed papers 
analyse EDI in market-like IO relationships, 44% in hybrids, and 7% in 
hierarchies. Efficiency dominates as a main motive for EDI use in 97% of 
all articles. While 47% deal with dyadic IO relationships, 31% are con-
cerned with sets, and 22% with networks. The main research topic areas 
are the impacts of EDI (57%), its use (38%), and its adoption (21%). Further 
topics such as power, risk, strategy or trust are special aspects of these 
three. Similar to other IS research fields, 90% of the articles are based on 
positivist, 7% on interpretive, and 3% on critical epistemology.176 The ap-
plied research methods are surveys (50%), case studies (26%), conceptual 
work (18%), and phenomenology (5%). Finally, Elgarah et al. (2005) also 
checked for the underlying theories. While 20% use diffusion of innova-
tion, 16% transaction cost economics, and 7% organisation theory, almost 
half of the papers do not rely on any well-established theories. One reason 

                                                     
173  See Barua/Lee (1997), p. 401. 
174  See Elgarah/Falaleeva/Saunders, et al. (2005), p. 10. 
175  See Elgarah/Falaleeva/Saunders, et al. (2005), p. 6. 
176  See the discussion in section 2.1. Very technical papers are excluded from the review 

(Elgarah/Falaleeva/Saunders, et al. (2005), p. 20.) 
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might be the lack of genuine theories on IS-based innovations such as EDI. 
Overall, Elgarah et al. (2005) identify a stable and consistent body of EDI 
literature. They also note, however, that IS research largely neglected the 
shift towards Web-based IOS and the development of the standards 
needed.177 Thus, subsection 3.3.1 first derives an IOS management frame-
work, which summarises the core insights of existing EDI research. Then it 
reviews recent contributions that extend these insights to Web-based IOS. 
Based on the few works already available, subsection 3.3.2 discusses the 
existing insights into the development of interorganisational standards 
and refines the gap in research that the rest of this study is targeting. 

3.3.1 Review of the Literature on the Management of IOS 

This subsection gives a review of the existing literature on the manage-
ment of interorganisational information systems and the standards re-
quired. The first part is focused on the large body of EDI-based research, 
while the second adds insights from the recent work on Web-based IOS. 

IOS Management Framework Based on EDI Research 

To summarise the main insights of the existing body of research, I have 
derived a general framework for the management of IOS using concepts 
and causal links as described in the relevant literature. As the review by 
Elgarah et al. (2005) is primarily concerned with the approaches and main 
topics of EDI research, it does not analyse the concepts of the papers in 
greater detail. Most of the research contributions cover the benefits, fol-
lowed by the use, and the adoption of EDI systems.178 These topics repre-
sent the main phases of IOS deployment in organisations: 

– In the adoption phase, participants have to decide whether and how to 
use an IOS. 

– In the use phase, organisational changes are made, the IOS is set up and 
is used for day-to-day business. 

– In the impact phase, participants receive the benefits and shortcomings 
of IOS use. 

                                                     
177  See Elgarah/Falaleeva/Saunders, et al. (2005), p. 20. See also Gebauer/Shaw (2002). 
178  See Elgarah/Falaleeva/Saunders, et al. (2005), pp. 14. 
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These three phases form the core of the framework, which is similar to 
those of several other authors.179 So far, it is very generic, as it could be 
applied to management research on almost any new technology. I thus 
further refine it on the basis of 43 research works on EDI. In order to syn-
thesise the causal relations and statements of the works considered, I clas-
sify their main concepts in terms of three phases. Clustering related con-
cepts and consolidating their descriptions yields the three tables shown in 
appendix B. Figure 3.4 depicts the whole framework based on these tables. 
In the following subsections, I will describe each phase and the respective 
concepts.

The implementation and use of IOS usually requires considerable or-
ganisational change. To justify the efforts, a firm needs convincing reasons 
for the decision to adopt a new IOS. The adoption phase comprises all as-
pects influencing the top management decision whether and how to im-
plement and use an IOS.180 Iacovou et al. (1995) posit a parsimonious adop-
tion model comprising the main concepts ‘external pressure’, 
‘organisational readiness’, and ‘perceived benefits’.181 Several authors ap-
ply this adoption model to their research on IOS.182 As ‘external pressure’ 
often comprises many factors, I propose to split it up into ‘environmental 
conditions’ and ‘interorganisational relations’. Environmental conditions
refer to competitive pressure and uncertainty, while interorganisational 
relationships are characterised by the specificity of employed assets, power 
influence and trust between the participants. The organisational readiness
for IOS adoption can best be explained by the size of an organisation, the 
top management support, the flexibility of an organisation, the formalisa-
tion of routine tasks, and the compatibility of existing IS infrastructure. 
The Perceived advantages result from comparing the perceived costs and the 
perceived benefits of the IOS being considered (see Figure 3.4). 

                                                     
179  See Iacovou/Benbasat/Dexter (1995), p. 467, Bergeron/Raymond (1997), p. 321, 

Peffers/Dos Santos/Thurner (1998), Maingot/Quon (2001), p. 319, and Lim/Palvia 
(2001), p. 197. 

180  See Cooper/Zmud (1990), p. 124. 
181  See Iacovou/Benbasat/Dexter (1995), p. 480. 
182  See Chwelos/Benbasat/Dexter (2001), Premkumar/Ramamurthy (1995), 

Crook/Kumar (1998), Ramamurthy/Premkumar/Crum (1999). 
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All these factors influence the decision to adopt an IOS. The empirical sig-
nificance varies according to the survey in question. The repeated use of 
these factors during a decade of EDI surveys indicates a robust explana-
tory power. Remarkably, in these surveys the installed base of EDI sys-
tems seems to have no critical role in the decision to adopt.183 A possible 
explanation is that the frequent need for specific adaptations of EDI sys-
tems lowers their network externalities more than in the case of typical 
network products, which can be used without modifications. The direct 
value of connecting one partner via EDI might be much higher than the 
potential of connecting further partners. Subsection 4.3.1 further discusses 
the network externalities of standard-based products. 

After a positive top management decision to adopt an EDI-based IOS, 
middle management has to execute its implementation and its use by em-
ployees. The use phase comprises all aspects concerning the necessary 
organisational change, the selection and set-up of the IOS, and its use on a 
daily basis. In a longitudinal study, Bergeron/Raymond (1997) examine the 
importance of planning, testing and evaluation for successful implementa-

                                                     
183  See also Killian/Picot/Neuburger, et al. (1994), p. 262. 
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tion management.184 As with other projects, convincing and training em-
ployees plays an especially crucial role in implementation success.185 Add-
ing rollout and maintenance, the process of implementation management
comprises planning, testing, training, rollout, evaluation and maintenance. 
Though these seem to be identical to other IS implementation projects, the 
involvement of employees from at least two companies adds further com-
plexity, which is typical of IOS projects.186

On the basis of seven case studies, Massetti/Zmud (1996) posit four con-
cepts for measuring the extent of IOS use: breadth, diversity, volume and 
depth.187 Breadth represents the number of external partners linked via 
IOS in relation to all external partners. Diversity is the number of different 
document types exchanged via IOS in relation to all document types ex-
changed with external partners. Volume is the number of all documents of 
a certain document type exchanged via IOS in relation to all documents of 
a certain document type exchanged with external partners. Depth is the 
degree of coupling of IOS with internal systems. Massetti/Zmud (1996) 
propose the grades ‘file-to-file’, ‘application-to-application’, and ‘coupled 
work environment’.188 Several further EDI researchers use some or all of 
these concepts, though sometimes termed differently.189

Naturally, the use of an IOS has impacts on the participating firms. Most 
of the available EDI research considers the aspects of the benefits and 
shortcomings it has for the organisations using it.190 On a firm level, re-
searchers use many different measures for IOS impact.191 A distinction 
between strategic and operational impacts is often drawn.192 The main 
strategic impacts of an IOS affect competitive advantage, customer satisfac-

                                                     
184  See Bergeron/Raymond (1997). 
185  See Maingot/Quon (2001). 
186  See the definition of EDI in section 3.2 that stresses the existence of two IS in different 

organisations. 
187  See Massetti/Zmud (1996). 
188  See Massetti/Zmud (1996), p. 340. 
189  See Truman (2000), Son/Narasimhan/Riggins (1999), Hart/Saunders (1998); different 

terms have been used by Williams/Magee/Suzuki (1998). 
190  See Elgarah/Falaleeva/Saunders, et al. (2005), p. 16. Thirty-nine (57%) of the reviewed 

papers fall into this category. 
191  See appendix B for a comprehensive overview of 22 research works. 
192  See, e.g., Fearon/Philip (1999), p. 7, Iacovou/Benbasat/Dexter (1995), p. 469, and Niggl 

(1994), p. 60. 
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tion, cooperation intensity, organisational change and efficiency. The con-
cept of the efficiency of the strategic perspective can be refined on an op-
erational level. The most important operational impacts are accuracy, speed, 
inventory costs, logistics costs and employee costs. Once more, these 
measures emphasise the importance of IOS for supply chain management. 

IS Research on Web-Based Interorganisational Information Systems 

The literature considered for the IOS management framework only ana-
lysed EDI-based IOS. Since the mid-1990s, however, the Internet and ac-
companying Web technologies have emerged offering new approaches for 
the coupling of IOS. There are two main differences with respect to EDI. 
First, a Web-based IOS uses the public Internet infrastructure to transfer 
data between organisations, instead of proprietary VANs. Second, the 
Web-based architecture permits a modular approach not limited to docu-
ment exchange as with EDI, but also including other automated mecha-
nisms such as discovery, agreements and process integration.193 XML and 
Web Services standards in particular have been attracting significant atten-
tion from practitioners, which is resulting in many technically oriented 
publications,194 while there has been a certain delay in IS research regard-
ing these developments.195 Although there has been some progress made 
recently, the many different names used for the same standardisation ef-
forts even within the same conference proceedings reflect the early stage of 
this research field (see Table 3.4). 

                                                     
193  For a more detailed discussion see section 5.1. 
194  A search on Amazon.com in January 2004 retrieved about 300 English books with the 

term ‘Web Services’ in the title. 
195  See Gebauer/Shaw (2002). 
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Table 3.4: Different Names for Interorganisational Standards196

Name Examples Source

“Interorganisational System Stan-
dards and Process Innovations” 

HR-XML, PIDX, 
RosettaNet

Nelson/Shaw (2003) 

“Open E-Business Standards” ebXML, Rosetta-
Net

Xia et al. (2003) 

“Standards for Domain-Specific 
Interoperability” 

ebXML, HL7 Stegwee/Rukanova 
(2003)

“Vertical Industry Languages” ACORD, ebXML, 
HL7, HR-XML 

Jain/Zhao (2003) 

“Vertical IS Standards” RosettaNet, CIDX, 
MISMO

Markus et al. (2003) 

“XML-Based E-Business Frame-
works”

ebXML, Rosetta-
Net, xCBL 

Kotinurmi et al. 
(2003)

“XML-Based E-Business Standards” ebXML, Rosetta-
Net, UBL, xCBL 

Graham et al. (2003) 

In this study, I will use the term ‘interorganisational standard’ (abbrevi-
ated as IO standard), as this is not limited to XML/Web technologies or 
vertical industries, but also includes organisational aspects such as process 
and agreement standards. When adding ‘Web-based’, I am explicitly ex-
cluding EDI standards, which otherwise also belong to interorganisational 
standards (see Figure 3.5). The same holds for the use of the term interor-
ganisational information systems (IOS). 

                                                     
196  All from King/Lyytinen (2003). 
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Table 3.5 lists IS research contributions on Web-based IOS including the 
main topics and the IOS phases covered, as described in the IOS manage-
ment framework . Without discussing all the sources in detail, it can be 
noted that very different aspects of Web-based IOS and IO standards have 
recently attracted increasing attention from IS researchers. However, this 
is still at an early stage, as most of the sources are taken from conference 
proceedings, because only a few works have already been published in 
scholarly IS journals or as books.197 Without devaluing other sources, I will 
discuss two exemplary works. 

Table 3.5: Research on Web-Based Interorganisational Standards 

Source Main Topic Phases 

Albrecht et 
al. (2003) 

Comparison of EDI, Web sites, B2B hubs, e-
procurement, Web Services 

Adoption,
Use

Beimborn et 
al. (2002) 

Comparison of ebXML and Web Services Adoption,
Use

Chen (2003) Three groups of adoption factors: stakeholders, 
organisation, standards characteristics 

Adoption

Downing
(2002)

Comparison of EDI- and Web-based IOS perform-
ance

Impact 

Frank (2001) Comparison of BMEcat, CPFR, cXML, ebXML, OA-
GIS, OBI, RosettaNet, and xCBL 

Adoption,
Use

Gosain 
(2003)

Three strategies for dealing with imperfect IO stan-
dards: bridge dependencies, minimise dependencies, 
or maximise adaptation 

Use

Hagel (2002) Strategies for using Web Services for loosely coupled 
firm networks 

Use, Im-
pact

Haines
(2003)

Four types of Web Services adoption levels: external 
technical solution, internal IS solution, internal busi-
ness solution, external business solution 

Adoption

Iyer et al. 
(2003)

Web Services permit quick finding, use and combi-
nation of resources, but with little guaranteed per-
formance

Use, Im-
pact

                                                     
197  The large amount of practitioner books focusing on the technical use of IO standards 

are excluded. Two examples are Glass (2002) and Hauser/Löwer (2004) 
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Table 3.5 (continued): Research on Web-Based Interorganisational Standards 

Source Main Topic Phases 

Jain/Zhao (2003) Concepts for comparing IO standards: competi-
tion, customer pressure, need for cooperation, 
need for automation, dominant players, history 
of standardisation, governmental regulation, 
standardisation practice 

Adoption,
Use

Kotinurmi et al. 
(2003)

The ‘classic’ economics of standards mechanisms 
‘free-rider’, ‘network externalities’, and ‘stan-
dards control’ work differently for IO standards 

Adoption

Kotok/Webber
(2002)

Use of ebXML from business perspective Adoption, 
Use

Lim/Wen (2003) Threat of incompatibility of semantics and proc-
ess IO standards 

Use, Impact 

Löwer/Picot 
(2002)

Web Services analysis from transaction cost and 
resource-based perspective 

Use

Nelson/Shaw
(2003)

Hypothesis testing via a comprehensive IO 
standards adoption and diffusion model 

Adoption,
Use, Impact 

Patankar (2003) Need for further Web Services specifications for 
complex interorganisational processes 

Use

Ratnasin-
gam/Pavlou 
(2002)

Trust in Web Services specifications Use, Impact 

Singh et al. 
(2003)

Knowledge exchange using domain ontologies, 
Web Services and software agents 

Use

Steg-
wee/Rukanova 
(2003)

Typology of IO standards Adoption,
Use

Stiemerling 
(2002)

Web Services for component-based, evolvable IS  Use 

The first notable contribution is Frank (2001), as it is one of the first journal 
publications on Web-based IO standards. Although most of them were not 
very mature at the time, he assesses the initiatives BMEcat, Collaborative 
Planning, Forecasting, and Replenishment (CPFR), cXML, ebXML, Open 
Application Integration Specification (OAGIS), Open Buying on the Inter-
net (OBI), RosettaNet and xCBL. Today OBI no longer exists, while cXML 
is losing significance because it is a proprietary specification of Ariba. Ana-
lysing the technical architecture of the specifications, Frank (2001) notes 
that most have challenging visions, but often use outdated architectures to 
achieve them. This is where IS/WI research should engage, as it already 
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offers superior methods, such as first modelling the business processes, 
then deriving information models, and finally defining the interface speci-
fications. Moreover, Frank (2001) expects the increasing interest in ontol-
ogy modelling to strengthen such advanced architectures and methods in 
the future. Although the different initiatives were difficult to compare 
because of their different goals, Frank (2001) juxtaposes them in terms of 
several criteria. He concludes that xCBL was the most advanced approach 
at that time, but with the disadvantage of having been controlled by the 
software vendor Commerce One. Today, the xCBL approach is continued 
in UBL at OASIS, while Commerce One went bankrupt in November 2004 
and shut down the Web resources on xCBL.198

Nelson/Shaw (2003) offer a comprehensive research contribution that 
deserves a more detailed analysis. It aims at “the need for bridging the 
research gap between prior studies in IOS adoption and diffusion (based 
predominantly on EDI technology) versus modern-day IOS solutions.”199

On the basis of the large stream of EDI research literature and an explora-
tory analysis of RosettaNet,200 they develop a conceptual model to test 
eight hypotheses on the adoption and diffusion of interorganisational 
standards. The empirical sample consists of questionnaires from 102 firms 
in 10 industries, including 15 industry-based standards development or-
ganisations (SDOs) such as papiNET, PIDX and RosettaNet. The model 
comprises four groups of independent variables: 

– Organisation Readiness: Top Management Support, Feasibility, Tech-
nology Conversion 

– External Environment: Competitive Pressure, Participation Level in 
SDO

– Innovation Attributes: Relative Advantage, Compatibility, Shared Busi-
ness Process 

– Standards Development Organisation: Management Practices, Architec-
ture, Governance 

                                                     
198  See subsection 5.3.2. This case already illustrates the importance of an SDO’s reliabil-

ity. 
199  Nelson/Shaw (2003), p. 259. 
200  See Nelson (2002). 
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Dependent variables are adoption (using/not using standards) and use
(volume, diversity, breadth).201 Moreover, direct (financial, operational) 
and indirect (loyalty, entry barriers) impacts are also measured. Although 
developed independently, the model has many similarities to the IOS 
management framework I sketched above. Especially noteworthy is the 
addition of the SDO variables, which indicates that SDOs were neglected 
before, but are gaining importance. Table 3.6 gives an overview of the 
tested hypotheses and the results. 

Table 3.6: Nelson/Shaw’s Hypotheses Results202

Organisational Readiness attributes will have a posi-
tive (and significant) relationship with Adoption. 

Supported

Organisational Readiness attributes will have a posi-
tive (and significant) relationship with Use. 

Partial support (w.r.t. 
Feasibility) 

External Environment attributes will have a positive 
(and significant) relationship with Adoption. 

Supported

External Environment attributes will have a positive 
relationship with the external Use. Participation Levels 
in an SDO will have significant relationship towards 
Use.

Supported (and Competi-
tive Pressure is significant) 

SDO attributes will have a positive relationship with 
Adoption. Governance and Architecture will also have 
a significant relationship towards Adoption. 

Partial support (w.r.t. 
Architecture) 

Innovation attributes will have a positive relationship 
with Adoption. Relative Advantage and/or Shared 
Business Process attributes will also have a significant 
relationship towards Adoption. 

Not supported 

SDO attributes will have a positive (and significant) 
relationship with Use. 

Partial support (w.r.t. 
Architecture). Governance 
was significant, but nega-
tive

Innovation attributes will have a positive (and signifi-
cant) relationship with Use. 

Partial support (w.r.t. 
Compatibility and Shared 
Business Process). 

                                                     
201  See Massetti/Zmud (1996), pp. 335ff. 
202  See Nelson/Nelson (2003), p. 281. Some expressions adapted (e.g., deployment use), 

variables with first letter capitalised. 
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Without discussing these results in detail, two counterintuitive findings 
should be noted here. First, it is surprising that the innovation attributes 
(including items such as direct benefits and compatibility with existing IS) 
have no positive relationship with adoption. Nelson/Shaw (2003) try to 
explain this result in terms of other factors such as competitive pressure 
inducing top management to decide on adoption. Second, SDO govern-
ance is negatively related with use. The fact that firms using the standards 
very intensively disagree with the SDO governance more often than others 
might account for this. 

They also stress the finding that most standards-based IOS result in sig-
nificant benefits for the user firms. Moreover, the SDOs clearly play a piv-
otal role in the development and adoption of such specifications. 
Nelson/Shaw (2003) conclude their work with recommendations for fur-
ther research. First, they propose the inclusion of the new variables ‘SDO 
Governance’, ‘Architecture’, ‘SDO Management Practices’ and ‘Technol-
ogy Conversion’ in future IOS diffusion studies. Second, further under-
standing of SDOs and their specifications is needed. Finally, they identify 
two major management challenges for SDOs: horizontal convergence and 
the versioning of specifications. In short, they propose further research on 
the coordination of interorganisational standards development. As this is 
the main topic of this study, the next subsection reviews the already exist-
ing IS research on it. 

3.3.2 Lacking Research on the Development of Interorganisational 

Standards

This subsection briefly reviews the few available works on the develop-
ment of EDI-based IO standards, before discussing recent contributions to 
the development of Web-based IO standards and sketching the existing 
research gaps. 

Research on the Development of EDI-based IO Standards 

Most IS researchers assume EDI standards to be exogenously given facts 
that cannot be influenced by adopters.203 While consumers, for example, 

                                                     
203  See the discussion in Hanseth/Monteiro (1997). One example is Buxmann (1996), p. 8, 

who develops an economic model for decisions on standard adoption including EDI, 
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usually cannot directly change the standards used for Internet access or 
mobile phones, this is not necessarily the case with IO standards. On the 
contrary, many standards used in IOS were originally developed by the 
user firms and then submitted to SDOs such as ANSI or UN/CEFACT. 
Killian et al. (1994) thus propose a distinction between the two phases 
‘development’ and ‘adoption’, as both have very different characteristics 
and implications for management.204 Although development also comes 
directly within the focus of IS research, it was largely neglected until re-
cently.205 One reason for this might be the difficulties in grasping stan-
dards development with positivist research methods, which dominate in 
the IS field.206

To my knowledge, only a few scholarly works have investigated the de-
velopment of EDI standards from a managerial perspective. One is Niggl 
(1994), who analyses factors influencing different approaches to the devel-
opment of EDI standards. He also describes the UN/EDIFACT structure 
and development process at that time.207 Another contribution of note is 
Reimers (1995). Using transaction cost theory, Reimers (1995) argues that 
IOS standards are institutions that lower transaction costs in economic 
markets.208 Graham et al. (1995) use actor-network theory to explore the 
development of EDI specifications within ANSI and UNECE. They reveal 
a significant difference between the two organisations, as ANSI’s ASC X12 
involved mainly user companies, while official representatives from dif-
ferent nations dominate EDIFACT. Despite both organisations’ desire to 
cooperate, Graham et al. (1995) predict that there will always be a different 
mentality in both, in turn reflected in the different results of ASC X12 and 
EDIFACT. Hanseth/Monteiro (1997) analyse the development of an IO 
standard for the health care sector in Norway based on EDIFACT. They 
state that most participants have high expectations regarding the benefits, 
while largely underestimating the complexity of developing such an IO 

                                                                                                                         
assuming a given set of standards from which the actors have to chose the best alter-
native.

204  Killian/Picot/Neuburger, et al. (1994), pp. 64ff. 
205  See King/Lyytinen (2003), p. iii. 
206  See the discussion in section 2.1. 
207  See Niggl (1994), pp. 83ff. 
208  See the discussion in subsection 4.3.2. 
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standard. Hanseth/Monteiro (1997) also use actor-network theory to de-
scribe and get a better understanding of this complexity.209

Although most EDI standards were originally developed by user firms, 
quasi-governmental organisations such as ANSI and UNECE have aimed 
at unifying the dispersed standards. EDIFACT is an EDI standard that 
covers requirements from many industries. Still, many domains use spe-
cialised EDIFACT subsets (e.g., ODETTE for the car industry) or even in-
dependent EDI standards (e.g., VDA, also for the car industry).210 At the 
beginning of this chapter, I describe the phenomenon of modular products 
causing the modularisation of supply chain networks. In a similar way, 
Web-based technologies for modular standards also change the shape of 
the standards producing ‘industry’, resulting in even more specialised, but 
highly interwoven SDOs. Only recently have IS researchers started to pay 
more attention to these important changes. 

Increasing Interest in the Development of Web-based IO Standards 

The first major research effort on this topic was a workshop at the Interna-
tional Conference on Information Systems in December 2003, titled “Stan-
dard Making: A Critical Research Frontier for Information Systems”.211 The 
editors King and Lyytinen state in their call for papers: 

“As important as this topic is, there have been relatively few scholarly papers 
on standardisation informing the scholarly discussion in the IS field. Slightly 
more than 2% of the published journal articles in the IS field have dealt with 
standards over the past 10 years, and most of this work has reported on 
newly established ICT standards rather than examining the processes and 
importance of standard setting processes. Notably absent are studies that 
analyse different standardisation concepts, standardisation processes, indus-
trial coordination and strategy, and economics of standards.”212

While several contributions to this workshop analyse other standards, 12 
papers are concerned with IO standards, of which five focus fully on de-
velopment (see Table 3.7).213

                                                     
209  See the discussion of their contribution in subsection 4.5.3 
210  See Killian/Picot/Neuburger, et al. (1994), p. 267. 
211  See King/Lyytinen (2003). 
212  King/Lyytinen (2003). 
213  The other seven papers are concerned with adoption, use and/or impact and thus 

listed in Table 3.5 of the previous subsection. 
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Table 3.7: Research on Development of Web-Based IO Standards 

Source Theories/Method Standards (Men-

tioned) 214

Main Insights 

Graham et al. 
(2003) 

Social construction, 
new institutional 
theory/ 
Case study 

UBL, (cXML, 
ebXML, EDI-
FACT, HL7, 
OAGIS, Rosetta-
Net, SOAP, 
UDDI, WSDL, 
xCBL)

Contributions of participants 
are critical; development is 
complex and dynamic. SDOs 
have to improve their or-
ganisation. Standards force 
isomorphism of firm 
boundaries 

Markus et al. 
(2003) 

Case study MISMO, (CIDX, 
RosettaNet) 

Standards development and 
setting is a highly complex 
process. Still much work to 
be done to integrate theo-
retical and empirical litera-
ture with the case phenom-
ena 

Nickerson/zur 
Muehlen (2003) 

Actor-network 
theory, economic 
decision theory/ 
Case study 

(BPEL, ebXML, 
SOAP, Wf-XML, 
WSDL, REST, …) 

Model of standards proc-
esses, which are complex 
and have to be explored 
from multiple perspectives. 
Technical principles play an 
important role, similar to 
open source communities 

Reimers (2001) Case study ebXML, Rosetta-
Net, (ASC X12, 
EDIFACT) 

SDOs with new institutional 
arrangements required 

Virili (2003) Design theory, 
sense-making the-
ory, actor-network 
theory/ 
Case study 

SOAP, WSDL D-S-N model consisting of 
Design, Sense-making, and 
Negotiation seems to be 
useful for explaining com-
plex IO standards develop-
ment 

Xia et al. (2003) Economics of stan-
dards/ 
Game-theoretic 
model 

RosettaNet, 
(ebXML) 

Strong interaction between 
development and adoption 
makes previous research 
frameworks inapplicable. 
Three types of firms: active 
developers, following adopt-
ers, non-adopters. 

                                                     
214  Standards in parentheses were mentioned, but not researched in more detail. 



60 Interorganisational Relationships and Information Systems 

Besides these and Reimers (2001) (also in Table 3.7), I am not aware of any 
other IS research concerned with the development of Web-based IO stan-
dards. 

The main insight of these works is that: 

The development of IO standards is highly complex, as the adopting 
firms are often also participants in development, which renders exist-
ing economics of standard setting largely inapplicable.

Some authors thus propose new ways to approach this topic. I will discuss 
two such contributions in more detail. The first is Xia et al. (2003), who 
offer an attempt to extend the economics of standards to the characteristics 
of IO standards. Second, Nickerson/zur Muehlen (2003) analyse the impor-
tant role of technical and social aspects in the development of IO stan-
dards. 

Xia et al. (2003): “Open E-Business Standard Development and Adoption”

The authors see three special characteristics of IO standards compared to 
‘traditional’ standards: 

– The developing firms are mainly also the adopters of the specifications. 
In traditional economics of standards, creators and users of standards 
are separate actors. 

– The development is extremely interactive, with many iterative devel-
opment cycles. In traditional economics of standards, standards are 
usually assumed to be exogenously developed. 

– The development cannot be done by a single firm, as developing costs 
are very high due to the enormous scope of such standards while the 
certainty of adoption is relatively low. The traditional economics of 
standards usually considers the case of separate firms trying to establish 
their standards. 

The existing economics of standards cannot simply be transferred to IO 
standards, therefore, and Xia et al. (2003) aim to provide the modifications 
required. In IO standardisation, firms have three basic options: 

– Joining the development of specifications 
– Only adopting the specifications 
– Not joining or adopting at all 
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A short overview of RosettaNet reveals that a consortium can further dif-
ferentiate the first option by providing different levels of development 
participation. Next, Xia et al. (2003) pursue three research questions: 

– What kind of companies are likely candidates to be leading developers 
and which ones are expected to be following adopters in an IO stan-
dards-setting process? 

– For firms that choose to be developers, how much effort will each firm 
invest in the process of standards development? 

– How to induce the incentive for firms to participate in the standardisa-
tion process of IO standards so as to maximise the total value of the 
standards? 

As in economics of standards, they assume positive network externalities 
of IO standard adoption. Further, these are linked to development: 

“The size of the adopter network will determine the developers’ payoff, 
which serves as a determining factor for firms’ decision to join the developer 
network. On the other hand, the developer network also has impacts on the 
adopter network formed later. The quality of the standards is an increasing 
function of the overall effort level in the developer network. It will influence 
firms’ adoption decisions, which in turn determines the size of the adopter 
network.”215

Based on these and several other assumptions, Xia et al. (2003) form a 
three-stage, game-theoretical model, for which they compute the equilibria 
using backward induction. For example, they assume that 

Net benefit for developer = 
Insider factor * direct benefit + network externalities + quality 
– development costs – adoption costs. 

‘Direct benefit’ is the benefit of using an IO standard without considering 
the benefits from ‘network externalities’.216 The ‘insider factor’ indicates 
the benefit of participating in the development of an IO standard, while 
‘development costs’ are the costs of participating. ‘Quality’ is the quality of 
the IO standard itself and ‘adoption costs’ the costs of adopting the stan-
dard. As a first step, the size of the adopter network is determined. The 
resulting equation leads to  

                                                     
215  Xia/Zhao/Shaw (2003), p. 225. 
216  For a detailed discussion of network externalities see section 4.3. 
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“Proposition 1: The size of the adopter network is positively related with the 
network effect and the quality of the standards; however, it is negatively re-
lated with the adoption cost.”217

Second, the optimal investment level in the developer network is induced, 
which leads to the following propositions: 

“Proposition 2.a: The optimal individual effort level of a developer firm is 
positively related with the network effect and the total number of firms inter-
ested in the forthcoming [interorganisational standard]. (…) 
Proposition 2.b: The individual valuation of the standards will not influence 
the optimal individual effort level.”218

The latter proposition seems counterintuitive, but it is a result of the as-
sumption of symmetric value for the developers. Finally, calculating the 
size of the developer network results in  

“Proposition 3.a: The size of the developer network is positively related with 
the insider effect and the network effect. (…) 
Proposition 3.b: If the firms in the developer network are myopic, the optimal 
effort level will be lower.”219

With their model, Xia et al. (2003) can also “conceptually show the differ-
ence between the individual optimal investment level and the consortium 
optimal investment level.”220 Moreover, using propositions 3.a and 3.b 
they deduce two ways for a consortium to close the gap between these two 
levels. First, it can raise the ‘insider effect’ through clarifying the potential 
benefits and granting the developers more rights. Second, it can try to 
lower the ‘myopia’ of developers by clearly communicating the benefits of 
a future adopter network. 

Xia et al. (2003) have built a formal economics model for interorganisa-
tional standards development. As with all formal models, they have to 
make some assumptions that can be seen as too strict, such as the assump-
tion of symmetric value. Still, the insights and recommendations derived 
are of great value for further research on IO standards development. 
However, this formal analysis is unable to reveal, where the ‘insider factor’ 
comes from, as it does not explain the mechanisms of the actual standard 

                                                     
217  Xia/Zhao/Shaw (2003), p. 228. 
218  Xia/Zhao/Shaw (2003), p. 229. 
219  Xia/Zhao/Shaw (2003), p. 230. 
220  Xia/Zhao/Shaw (2003), p. 232. 
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development processes. This is the goal of the next work under considera-
tion. 

Nickerson/zur Muehlen (2003): “Defending the Spirit of the Web” 

The authors investigate in detail the standardisation process of Web Ser-
vices choreography specifications.221 These specifications add to the basic 
Web Services standards222 the ability to conduct long-running business 
transactions. Their standardisation is an interesting case for studying 
competition among IO standards, as twelve specifications have already 
emerged and there is still no clear winner.223

To better explain the phenomenon of standardisation, Nickerson/zur 
Muehlen (2003) analyse the factors influencing the decision to participate 
in standards development. On the one hand, the individual beliefs and 
norms of the technical community and corporations have an effect on the 
actions. On the other hand, competing standards and standards bodies 
with their bylaws have an influence. Nickerson/zur Muehlen (2003) argue 
that these mechanisms can be studied from three perspectives: actor-
networks, economic decisions and technical culture. While all three can 
serve for studying the development and adoption of interorganisational 
standards, economic game theories in particular “are more suited to the 
adoption than the development process.”224

The main insight from the actor-network perspective on Web Services 
choreography standardisation is the frequent migration of actors between 
the different standards committees. Thus, many specification proposals 
that are backed, discussed and completed are never implemented and 
adopted. The movement patterns themselves, however, cannot be ex-
plained from this perspective. 

Nickerson/zur Muehlen (2003) discover the main reason for this migra-
tion behaviour from the technical perspective: “The participants in techni-
cal standards committees often consider themselves architects.”225 Their 
designing expertise thus determines their aesthetic feelings as to when a 

                                                     
221  One example of a Web Services choreography specification is BPEL. 
222  These are SOAP and WSDL; see subsection 5.1.1 for further discussion. 
223  E.g., some of the more importan initiatives resulted in the standards BPEL, BPSS, 

PIPs, and WS-CDL. See also the discussion in Hauser/Löwer (2004), pp. 162ff. 
224  Nickerson/zur Muehlen (2003), based on Fomin/Keil (2000). 
225  Nickerson/zur Muehlen (2003), p. 333. 
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specification design is appropriate for certain objectives or not. 
Nickerson/zur Muehlen (2003) argue that in several cases too many stake-
holders contribute to Web Services choreography specifications, making 
them too complex. Hence, some contributors switch to other committees 
promising a more ‘elegant’ specification. The authors also compare the 
development of standards specifications to the development of open 
source software: “It may be the case that standards participants are similar 
– that their allegiance to a community of like-minded architects is greater 
than their allegiance to their sponsoring institution.”226

The economic discussion by Nickerson/zur Muehlen (2003) is mainly 
from the developers perspective. First, there are the opinions and motiva-
tions of individual developers. Like open source software developers, 
many individual specification developers show a general aversion to large 
software companies. These are suspected of unnecessarily complicating 
specifications, as this increases the chance of selling more software and 
services. Further, the motivation for individuals to contribute to specifica-
tions development is very similar to that for the development of open 
source software. Not only monetary incentives have to be considered, but 
also ego satisfaction and reputation. 

Second, Nickerson/zur Muehlen (2003) analyse strategies of corporate 
contributors. The entrance and switching barriers seem to play an impor-
tant role. If conflicts of interest between the participants occur, it is rela-
tively easy to leave a committee and form another. This leads to some 
competition between standards consortia, particularly W3C and OASIS.227

Further, the low barriers allow vendors to diversify the risk of missing a 
successful standard by participating in several committees. For example, 
SAP contributes to five Web Services choreography committees: 
BPMI/BPML, OASIS/BPEL, RosettaNet/PIPs, WfMC/Wf-XML and 
W3C/WSCI.

Finally, Nickerson/zur Muehlen (2003) discuss the main drivers of stan-
dards consortia and distinguish between vendor-driven, user-driven, and 
research-driven. In Web Services choreography standardisation, they iden-
tify a clear dominance of software vendors, and ask whether a greater 
balance towards users and research institutions might result in more suc-
cessful specifications. Though Nickerson/zur Muehlen (2003) do not inte-

                                                     
226  Nickerson/zur Muehlen (2003), p. 336. 
227  For a further discussion of OASIS see section 5.3. 
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grate their findings within a concise model, they illuminate several impor-
tant social, technical and economic aspects of IO standards development 
processes. 

Research Gaps 

All the recent works on the development of IO standards underpin the 
importance of this topic, but also stress that the research is still at an early 
stage. While considerable progress has been made with these contribu-
tions, they also leave several research gaps: 

– ebXML and RosettaNet are recognised as the most important initiatives 
in developing IO standards, but none of the works offers a comprehen-
sive description and analysis of their activities.228

– Most works stress the importance of standards development organisa-
tions (SDOs) and their functions, while none gives a consistent picture 
of how these SDOs coordinate the contributions of their different par-
ticipants. 

– Thus, they derive only a few dispersed recommendations as to how 
different actors should ideally participate in IO standards development. 

– Finally, several works cite actor-network theory (ANT) as a fruitful ap-
proach to analysing standardisation processes without giving a concise 
overview of this theory.229

This study is a major attempt to fill these gaps. After a thorough discus-
sion of ANT, two comprehensive case studies on ebXML and RosettaNet 
are conducted. Both are analysed using ANT in order to derive a general 
model of IO standards development, which results in recommendations 
for different actors on how to participate in such initiatives.  

                                                     
228  For instance, the papers in King/Lyytinen (2003) mention 26 specifications. The tech-

nical specifications SOAP and WSDL are both mentioned in ten of them and each is 
further analysed in 2 papers. The universal specifications of ebXML follow with 8 
mentions and 1 analysis. Next are the sectoral specifications of RosettaNet (7/2), fol-
lowed by UDDI (4/0), BPEL (3/1), UBL (3/1), CIDX (3/0), xCBL (2/1), and ANSI X12 
(2/0). 

229  One exception is Hanseth/Monteiro (1997), which is discussed in subsection 4.5.3. 
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3.4 Summary and Conclusions 

This chapter answered the first research question: 

Why and how do information systems support interorganisational relationships? 

Although interorganisational relationships are difficult to grasp, they are 
playing an increasing role especially in industries with modular products. 
Several dimensions help to characterise them, for example, their goals, 
directions, time horizon and formalisation. Various theories aim to explain 
interorganisational relationships, for instance, transaction cost theory and 
resource-dependence theory. This study focuses on supply chain net-
works, which are a certain type of interorganisational relationships relying 
heavily on information systems to coordinate resources across organisa-
tional boundaries. 

These interorganisational information systems automate tasks to permit 
mechanisms that are manually not executable on a large scale, such as 
quickly gathering available-to-promise information from several supply 
chain participants. Until today, most interorganisational information sys-
tems have used EDI standards to transfer electronic business documents 
between independent information systems. Rooted in the 1960s, EDI has a 
long history and plays a critical role in today’s global commerce, support-
ing the trade of goods and services worth several trillion US$ each year. 
Therefore, a large body of research is available on the adoption, use and 
impact of EDI. 

An extensive review of this research literature results in a causal 
framework for the management of interorganisational information sys-
tems. It comprises independent variables categorised as environmental 
conditions, interorganisational relations, organisational readiness, per-
ceived net benefits and implementation management. The dependent 
variables describe the use extent, and operational and strategic impacts. As 
Web-based technologies have been gaining in significance for interorgani-
sational information systems in recent years, this chapter gives an over-
view of the available work on the subject and reviews two contributions in 
more detail. One uses a similar framework to the one derived above to test 
several hypotheses on the adoption and impact of Web-based interorgani-
sational information systems. It also reveals the growing importance of 
standards development organisations, which has been largely neglected 
by researchers until recently. 
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Some works can be identified that analyse such standards development 
organisations, for both EDI- and Web-based standards. These mainly de-
scribe the development efforts through case studies, while one offers a 
formal model. Although there is some consensus that ebXML and Roset-
taNet are the most important initiatives, no work contributes either an in-
depth case study on their development practice or a generalised model for 
standards development organisations. Below, I will focus on this research 
gap.



4 Standards Development 

“Standards and classifications, however dry 
and formal on the surface are suffused with 
traces of political and social work.”230

Geoffrey C. Bowker and Susan Leigh Star  

This chapter lays the theoretical ground to answer the second research 
question: 

Why and how are interorganisational standards developed? 

It will discuss general theories on standards without being limited to in-
terorganisational standards. The term ‘standard’ is often used with an only 
intuitively attributed meaning. Its precise meaning, however, is not itself 
standardised, and calls for a more detailed discussion before further using 
it in the context of interorganisational relationships and information sys-
tems. Thus, section 4.1 discusses the nature of standards. Further, this 
chapter presents theoretical approaches towards standards. Section 4.2 
briefly introduces technical considerations, section 4.3 neo-classical and 
neo-institutional economic theories, and section 4.4 a social approach. Be-
cause of its increasing use and its unique approach towards standards, 
section 4.5 discusses actor-network theory in detail. 

4.1 The Nature of Standards 

The roots of the term ‘standard’ can be traced back to the Germanic words 
‘standan’ (~to stand) and ‘ord’ (~point). In medieval times, the old French 
noun ‘estandard’ denoted a place marked with a conspicuous object where 
scattered troops in a battle were supposed to rally.231 In situations of con-
fusion, it served to call to order and prevent further chaos. To this day, 
flags have functioned as standards for this purpose. Though keeping order 
is still the main purpose of standards, their precise meaning depends on 
the context in question. A universally applicable definition of the term 
‘standard’ is thus impossible. Nevertheless, the International Organisation 

                                                     
230  See Bowker/Star (1996). 
231  See Merriam-Webster (2004). 
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for Standardisation,232 which is the worlds largest organisation concerned 
with standards, gives one of the most general definitions: 

A standard is a “document, established by consensus and approved by a rec-
ognized body, that provides, for common and repeated use, rules, guidelines 
or characteristics for activities or their results, aimed at the achievement of 
the optimum degree of order in a given context.”233

I will briefly discuss the elements of this definition. Almost any kind of 
standard is somehow codified in a document to facilitate its adoption and 
lower its ambiguity.234 Not every standard, however, has to be established 
by a ‘recognised body’. Clearly, as ISO is probably the most broadly rec-
ognised standards body, it mentions this to differentiate its de jure stan-
dardisation from de facto standardisation through market mechanisms. 
Moreover, standards do not necessarily need consensus for their estab-
lishment, but rather a broad adoption by the target group, which is not the 
same.235 Common and repeated use is one of the core elements, as a stan-
dard only makes sense if it describes something that is of interest for many 
actors and has to be repeated often. Further, a standard provides “rules, 
guidelines or characteristics for activities or their results”.236 As ISO offers 
standards in almost any field possible, this part of the definition is very 
unspecific. All it stipulates is that a standard describes what certain activi-
ties and results should be like. Finally, the definition stresses the goal of 
achieving order in the context in question, just like the standards in an-
cient battles. 

                                                     
232  Often ‘abbreviated’ to ISO, which does not stand for ‘International Standards Or-

ganisation’ (which would discriminate against languages other than English), but is 
derived from ‘isos’ meaning ‘equal’ in classical Greek. 

233  ISO/IEC (1996), Clause 3.2. 
234  If this aspect of codification is dropped, the scope of the term ‘standard’ becomes 

very broad and much resembles the general character of an ‘institution’. For a further 
discussion of the relation between standards and institutions, see Antonelli (1994). In 
this work, I regard codification as an essential feature of a standard. This codifica-
tion, however, does not have to be in a physical document, but can also be an elec-
tronic document or another technical artefact such as a software programme. 

235  Prominent examples are several Microsoft products and formats, which are clearly 
standards, but not established by consensus and a recognised standards body. For 
details, see later this chapter. 

236  ISO/IEC (1996), Clause 3.2. 
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Types of Standards 

The literature provides many ways of categorising different types of stan-
dards.237 Frequent reference is made to the dimension of coercion, usually 
distinguishing between the two characteristics ‘de jure’ and ‘de facto’ 
standards. De jure standards are defined and sometimes also enforced by 
governmental organisations, while de facto standards emerge through 
voluntary development and adoption.238 A second dimension concerns the 
openness of standards, which gained special importance through the 
broad adoption of the open Internet and open source software. An open 
standard is available at no or very low cost and is free to use. In contrast, a 
proprietary standard is controlled by a firm, which aims to make a profit 
with the standard and charges fees for the use of it.239

The dimensions ‘coercion’ and ‘openness’ give a rough classification of 
standards. For a different, more detailed view, I propose to use the two 
dimensions ‘standards object’ and ‘standards coordinator’. The latter can 
be seen as a refinement of the dimension of coercion. Many works, how-
ever, do not discuss the object of standardisation explicitly. Drawing on 
Timmermans/Berg (1997), I shall distinguish between product, semantics, 
process and performance, which can all be the object of standardisation. 

A product standard defines the properties and functions of physical or 
digital products. Such standards play a crucial role in system products, 
where products are built out of modules and can be enhanced by adding 
or exchanging modules. Moreover, product standards can also enable the 
coupling of products, which results in product networks. One example is 
the European GSM standard, which specifies mobile phones and associ-
ated infrastructure networks and is the most successful standard for mo-
bile phone networks today. Understanding such product networks is criti-
cal for business strategies in what are known as network industries.240

A semantic standard describes the meaning of terms unambiguously. In 
many fields, this is a prerequisite for the cooperation of different actors, 
which would otherwise be distorted by frequent misunderstandings. One 
example is EDIFACT, in which all the terms and data fields used are pre-

                                                     
237  See Stegwee/Rukanova (2003), David/Greenstein (1990), Antonelli (1994), 

Fomin/Keil/Lyytinen (2003), Hemenway (1975), Besen/Saloner (1989), Sivan (2000). 
238  See Antonelli (1994), pp. 196ff. 
239  See West (2003), p. 318. 
240  For a detailed discussion see Shy (2001) and Steiner (2005), pp. 23ff. 
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cisely defined. While human actors can cope with making suppositions 
about meanings (although this can cause a lot of friction), unambiguous 
definitions are required for machine-to-machine communication. 

A process standard proposes how to coordinate and execute certain tasks. 
It describes the steps needed, their order of execution, and the respective 
results. Process standards are especially important where different actors, 
departments or firms have to work together. ISO 9000 is the best known 
example of such an organisational standard. ISO calls it a ‘generic man-
agement system standard’,241 as it provides a generic model to follow in 
setting up a quality management system. Hence, it helps organisations to 
run their processes more reliably and serve their customers better. 

A performance standard defines the outcome level of a product or process. 
It contains a set of quantitative criteria to measure the outcomes against a 
certain standard outcome. One example is the Supply Chain Council’s 
SCOR model, which defines many performances indicators to measure the 
performance of supply chains. Moreover, it provides benchmarks to com-
pare the performances of different supply chains.242 In the context of per-
formance, the term ‘standard’ has an additional meaning. ‘Standard per-
formance’ indicates a performance that is average, neither poor nor 
excellent.

This categorisation of standards is not without its overlaps. For instance, 
standardised semantics are required in product, process and performance 
standards. Similarly, a performance standard requires that a product or 
process to be measured is standardised. Even the line between product 
and process standards is not always clear. First, the product of one firm 
can involve a process for another firm. EDI standards, for example, are 
product standards for software vendors, while they are a kind of process 
standard for EDI software users. Second, in the case of services, the prod-
uct sold is mainly a process and not a physical product. For instance, an 
electronic service offered via Web Services standards would fit into both 
categories. Nevertheless, I believe that the distinction between product 
and process standards can benefit the analysis of standards. 

The main coordinator of standardisation efforts represents another di-
mension to the classification of standards. Many works use a classification 
similar to the one used by David/Greenstein (1990): free market, dominant 

                                                     
241  See ISO (2004). 
242  See Supply Chain Council (2004). 
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firm, consortium and government. However, the distinction between a 
free market and a dominating firm can be misleading. If there is no gov-
ernment or consortium involved in the standardisation process, then there 
is usually a free market at the beginning, in which firms with their specifi-
cations compete with one another. When the specification of one firm 
drives out the others, this firm gains market share and becomes the domi-
nating firm. It is thus a question of the time when there is a free market 
and when there is a dominant firm.243 In the face of the many open source 
initiatives, I propose to add open communities as another way of coordi-
nating standardisation. 

In the community case, no organisation explicitly leads the development 
and diffusion of a standard. Some actors voluntarily contribute to the de-
velopment, and even more actors adopt the open standard without any 
external coercion. The success of the open source development approach 
offers many examples to show that the community mechanism can lead to 
excellent standard semantics and products, such as Wikipedia and 
Linux.244

In the market case, firms compete in the development and adoption of 
standards. Depending on their position, they rely on the voluntary coop-
eration of other firms or can force them to contribute to one standard in 
certain ways. The most prominent example is Microsoft, whose products 
Windows and Office are obvious de facto and proprietary standards in the 
software market. These give the firm a strong position from which it can 
dominate related technologies, such as the development of media tech-
nologies.

In the consortium case, a separate organisation is formed to develop 
standards. Different individuals and firms contribute to the development, 
while the consortium mainly coordinates these efforts and decides on the 
final specifications. Compared to the dominant firm case, consortium 
standards are usually open standards, as most consortia are non-profit 
organisations and provide their standard free of charge. One example is 
the World Wide Web Consortium (W3C), which coordinates many differ-
ent specifications concerning the Web. 

                                                     
243  See the economics of standards as discussed in subsection 4.3.1. 
244  For a further general discussion of open source software see Brügge/Harhoff/Picot, et 

al. (2004). For a discussion from the standards perspective see Dedrick/West (2003). 



74 Standards Development 

In the government case, a governmental department or a separate or-
ganisation with governmental authority sets standards and supports or 
even enforces their adoption. Governmentally enforced standards are the 
typical case of de jure standardisation. However, even with governmental 
standards individuals and firms can contribute to their development, as 
they do in EDIFACT standardisation. 

Combining the two dimensions ‘standards object’ and ‘standards coor-
dinator’ results in the matrix depicted in Figure 4.1. I have also added ex-
amples to illustrate the different categories of standards. I believe that this 
matrix is of great value for categorising most standards. Hence, it helps to 
clarify what kind of standard a certain research work is considering. While 
this chapter discusses standards in general, chapters 5 and 6 focus on se-
mantics and process standards developed by consortia (see the ellipse in 
Figure 4.1). As already mentioned, this does not completely exclude other 
types of standards, especially the bordering ones. 

Organisations engaged in developing and promoting standards are called 
standards development organisations (SDOs), be they a governmental 
organisation, a consortium or a formalised user community. In many 
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cases, the differences are not obvious if both firms and governmental de-
partments are participating in the SDO, as with UN/CEFACT (see section 
5.3). The influence of such SDOs varies from national to international in its 
reach. For instance, the Deutsches Institut für Normung (DIN), the Ameri-
can National Standards Institute (ANSI), and the National Institute for 
Standards and Technology (NIST) are national SDOs, while the Comité 
Européen de Normalisation (CEN) and the European Telecommunications 
Standards Institute (ETSI) cover Europe. In the face of globalisation, inter-
national standardisation is playing an increasing role. The most important 
international SDO is ISO, which covers many different topics from screws 
to management practices. For information systems, the Institute of Electri-
cal and Electronics Engineers (IEEE), the Internet Engineering Task Force 
(IETF), the International Telecommunication Union  (ITU), the Organisa-
tion for the Advancement of Structured Information Standards (OASIS), 
and the World Wide Web Consortium (W3C) are the most important 
SDOs.

The Standardisation Process 

Farrell/Saloner (1986) give the main reason why one should use standards. 
A standard creates “demand-side economies of scale: there are benefits to 
doing what others do. These benefits make standardisation a central issue 
in many important industries.”245 The term standardisation, however, 
bears some ambiguity. Roughly, a standard has to go through two phases: 
first, the process in which the standard documents are developed, and 
second, the process in which they are adopted by the users. Often, the first 
phase is already called standardisation. Indeed, the alignment of the di-
verse opinions and requirements of all the participants can be seen as 
standardisation. For example, ISO calls approved proposals submitted by 
external organisations ‘specifications’, while it defines only intensively 
reviewed specifications as standards, regardless of their adoption by users. 
In a more rigorous sense, however, an important property of a standard is 
its adoption by many users. Thus, when a distinction is appropriate, I will 
call the resulting standard proposal of the first phase a ‘specification’ and 
only a broadly adopted specification a ‘standard’.246

                                                     
245  Farrell/Saloner (1986), p. 940. 
246  This distinction between specifications and standards is more usual in German than 

in English literature. See Niggl (1994), p. 34. Also used is the term norm, which de-
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Figure 4.2 represents a generic model of a standardisation process. It con-
sists of the two main decision phases: development and adoption. In the 
development phase, the participants create and agree on a specification that 
they want to establish as a standard. First, they generate a proposal and 
reach a compromise on it. However, as there are mostly competing specifi-
cations, merging with them or splitting one’s own are also alternatives. If a 
participant is not content with a compromise, he can try to block or even 
sabotage the specifications, or he can switch to a competing specification, 
if it seems superior. Lastly, he can leave the process completely. A com-
pleted specification is published and the target actors can decide on its 
adoption. However, they can also reject the specification, switch to a com-
peting one, or just wait. 

Although some authors such as Gaillard (1934) contributed theoretical 
insights on standards very early, it was not until the 1980s that standards 
research became established as a separate research field.248 Standards and 
standardisation are highly complex phenomena, whose many facets can 
hardly be captured by any single theory. Most theories rely on strict as-
sumptions and cover only some aspects of standards.249 Nickerson/zur 
Muehlen (2003) thus call for multi-method approaches to standardisation 

                                                                                                                         
notes a de jure specification, and the term type  for a user specification, both regard-
less of their adoption; see Kleinaltenkamp (1993), pp. 20ff. Another issue is the defi-
nition of when a specification can be called ‘broadly adopted’. As this depends on 
the topic to be standardised, no single percentage value can clearly distinguish be-
tween specifications and standards. 

247  Adapted and simplified from Nickerson/zur Muehlen (2003), p. 329. 
248  See Weitzel (2004), p. 15. 
249  See Weitzel (2004), p. 14. 
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research.250 Very much like Fomin et al. (2003), they distinguish between 
three main theoretical perspectives on standardisation:251

– Theories of technical design cover the creation of technical specifica-
tions. 

– Economic theories are concerned with the questions of why actors 
choose a specific standard and which outcomes are economically most 
efficient.

– Theories of social construction examine why and how a standard is 
created and what social and technical influences are involved. 

It is sometimes difficult to classify a research work exactly according to 
these three perspectives, as researchers increasingly try to integrate some 
or all of them. One example is the work of Fomin et al. (2003), who aim to 
create a comprehensive standardisation process theory, including design, 
sense-making and negotiating activities (hence called the D-S-N model). 
Their model also inspired this work, though I do not adopt all their ideas. I 
also expect that it will be difficult to integrate all aspects of standardisation 
into a unified theory of standardisation. Still, it is important to keep the 
different perspectives in mind or – even better – to apply and combine 
them in standardisation research whenever this makes sense.252

The following sections review the three perspectives. As the social con-
structivist approach of actor-network theory will play an important role in 
what follows, I discuss it in greater detail (section 4.5). 

4.2 Technical Development of Standards 

Theoretical approaches to technical design aim at the creation of function-
ing standards specifications. They can be divided into two perspectives. 
One is concerned with the required activities for managing the actual de-
velopment projects, while the other develops and discuses technological 
alternatives. 

                                                     
250  See Nickerson/zur Muehlen (2003), p. 328. 
251  See Fomin/Keil/Lyytinen (2003), pp. 4ff. and Nickerson/zur Muehlen (2003), p. 328. 
252  See also Weitzel (2004), pp. 236ff. 
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Management of Specification Development 

As little literature is available on the management of standards develop-
ment activities,253 Fomin et al. (2003) suggest transferring the insights of 
Cooper/Kleinschmidt (1996) from general product development.254 In an 
empirical study, they identify the main factors influencing the success of 
product development. In this subsection, I summarise their insights with 
respect to standards development. Three areas are most critical for suc-
cessful product development: the development process, the product strat-
egy, and the invested resources.255

First, a well-organised development process very much increases the 
probability of a successful product.256 Such a process comprises all activi-
ties and decisions from the first idea to the launch of a new product and 
beyond. This also applies to an SDO, especially if it has to develop and 
maintain dozens or hundreds of specifications, as ISO or W3C do. 
Cooper/Kleinschmidt (1996) suggest an appropriate formalisation and give 
six criteria for a good development process. 

– Up-front assessments: Although many ideas for a specification seem to 
be a clear success, detailed up-front market and technology assessments 
have to support a reasonable success probability. While such assess-
ments are already difficult for products, they are even more difficult for 
standards, as many different stakeholders are usually involved in stan-
dardisation.257 Standards scenarios are no easy ground for quantitative 
and financial analyses in particular.258

– Sharp and early standard definition: Before starting the actual devel-
opment of a specification, the requirements have to be defined: for ex-
ample, the target user group, the benefits, the positioning regarding 
other standards, the basic concept, and the main features. This is of par-

                                                     
253  One of the few examples is Jakobs (2002). 
254  See Fomin/Keil/Lyytinen (2003), p. 4. 
255  See Cooper/Kleinschmidt (1996). Also relevant, but less important are the overall 

R&D spending, the product team, management commitment, climate and culture, 
cross-functional teams, and senior management accountability. 

256  For a more detailed overview on innovation management see, e.g., Hauschildt 
(2004).

257  For the chaotic and unpredictable nature of standards see subsection 4.3. 
258  Nevertheless, there are approaches to calculating measures such as a network ROI, 

as briefly mentioned in subsection 4.3. 
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ticular importance for distributed development as is often the case with 
Web specifications coordinated by W3C. 

– Tough go/kill decision points: Regular scrutiny of development proc-
esses and tough criteria for continuing or aborting them are critical in 
order not to waste resources on specifications that are likely to fail. Al-
though it is difficult to predict a successful standard, one might imagine 
a funnelling model for sorting out suspect specifications as early as pos-
sible. 

– Quality of process: The actual development of specifications has to be 
executed on a high quality level. Key aspects are good work planning 
and tight control of deliverables. Again, this represents a challenge in 
specifications development with many diverse actors and interests in-
volved.

– Completeness of process: The development process has to be com-
pletely executed without omitting any steps because of time restrictions. 
This is especially important for standards specifications. If they get pub-
lished and are adopted, in most cases it is difficult to make later changes 
to the specifications. 

– Flexibility of process: Despite the rigour discussed so far, a certain flexi-
bility has to be built into the development process. Especially in areas of 
highly dynamic technology, it is important not to miss the latest inven-
tions, which could quickly render a specification obsolete. 

Even if the result of such a specification development process is excellent, 
a clear standards strategy has to put it into a larger perspective. 

– Clear goals: The goals a standards specification is aiming at have to be 
defined. 

– Communication of goals: These goals have to be well communicated. 
– Sharp focus: The standards strategy has to focus on defined target 

groups. 
– Long term focus: The standards strategy has to follow long-term goals. 

To pursue a standards strategy and development process, the adequate 
resources have to be provided. 

– Resources provided by senior management: The resources needed for 
the development of the specification have to be devoted by senior man-
agement to emphasise its importance. 

– Adequate budgets: The financial budgets have to be adequate for the 
goals and technical challenges of the specification. 
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– Right people with time available: The right people have to be staffed 
and have to be freed from too many other tasks. 

Technical Details 

Besides such management activities, the second perspective is concerned 
with the technical details of standards specifications. Of course, these de-
pend on the field for which a particular specification should be developed. 
In the field of information systems, the discipline of software engineering 
offers many concepts for how to develop software, for example, defining 
requirements, modelling in UML, and programming software.259 Here 
again, the many diverse stakeholders involved in standards specifications 
often complicate the development by comparison with usual software 
development projects. Section 5.1 discusses some important technical de-
tails of interorganisational specifications. 

4.3 Economic Decisions on Standards 

Economic theories of standards aim to understand why actors choose a 
certain standard and what the welfare implications are.260 They can be 
divided into neo-classical and neo-institutional theories. The following 
subsections summarise the main contributions to standardisation of the 
two types of theory in turn. 

4.3.1 Neo-Classical Economics 

The neo-classical model of an idealised market makes several strict as-
sumptions,261 of which three are directly related to standards. First, goods 
and services are homogeneous, i.e., they are fully standardised and unam-
biguously described (standardised products and semantics). Second, mar-
ket processes are frictionless, i.e., they are timeless and do not cause any 
transaction costs (standardised processes). Third, market exchange hap-

                                                     
259  See, e.g., Bruegge/Dutoit (2003). 
260  See Fomin/Keil (2000), p. 207. 
261  See, e.g., Shepherd (1990), p. 31. 
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pens without externalities, i.e., all decisions are made independently and 
all outcomes of an exchange are included in market prices. 

The networked character of standards-based technologies, however, 
links the decisions of all actors together.263 No actor makes his decisions 
isolated. Katz/Shapiro (1985) and Farrell/Saloner (1985) thus dropped the 
neo-classical assumption of no externalities and described the phenome-
non of network externalities. Usually, it is a positive network effect, as 
there is a positive correlation between the number of users and the value 
of a network.264 Figure 4.3 depicts this positive feedback mechanism. A 
larger installed base leads to more complementary products and to the 
higher credibility of the standard. This reinforces the value of the standard 
for the users and encourages further adoption, which expands the in-
stalled base again. Katz/Shapiro (1985) differentiate between two kinds of 
network externalities. Direct network effects raise the value of a product 
by directly connecting users. Indirect network effects add value through 
learnt skills connected to the product and the increase in complementary 
products available. As neo-classical standards theories focus on network 
effects, they are mainly concerned with product standards. 

The basic principle of network effects leads to several further phenomena, 
which make the economics of network products different from ‘classic 
industrial’ products with diminishing returns. The different phenomena 
are now discussed in more detail.265

                                                     
262  Grindley (1995), p. 27. 
263  See Weitzel (2004), p. 2. 
264  Weitzel (2004), p. 14. 
265  Based on Weitzel (2004), pp. 19ff. For a more detailed overview see Economides 

(1996) and Hanseth (2000). 
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The first phenomenon is path dependency, i.e., “the dependence of diffu-
sion results on early random historic events”.266 Arthur (1989) constructs a 
game theoretic model in which several adopters have to choose between 
two technologies. He analyses the three different regimes ‘constant re-
turns’, ‘diminishing returns’ and ‘increasing returns’ with respect to four 
properties of network effects: predictability (actors can predict results), 
flexibility (no lock-in), ergodicity (small events are averaged away), and 
path-efficiency (inferior technology is adopted). If increasing returns exist, 
as is the case with standards and positive network effects, the outcomes 
are neither predictable, flexible, ergodic, nor path-efficient. Early insignifi-
cant events can give one standard a critical advantage over others in later 
phases. Although a second standard might become superior, the users are 
locked-in to the first standard, as this was superior at the beginning. This 
leads to multiple equilibria and eventually to a monopoly of one standard. 
One important insight is the unpredictability as to which standard will 
win this race, as the underlying reinforcement mechanisms lead to chaotic 
behaviour, similar to chaos theory in mathematics.267

Instability characterises the multiple equilibria. Thus, network markets 
are usually very tippy, i.e., they suddenly switch to a single leading stan-
dard while driving out competing standards. The ‘chicken/egg paradox’ is 
closely related. If the installed base is too small, the value of a technology 
is low. If the value is low, users do not adopt the technology (see also 
Figure 4.3). As soon as a critical mass is reached, however, users adopt the 
technology quite quickly due to the reinforced network effect of standards. 
Shapiro/Varian (1999) present several strategies for reaching such a critical 
mass more quickly and to establishing one’s own technology as standard. 

Excess inertia describes the phenomenon of the start-up problem. Even if a 
new technology is functionally superior, potential adopters wait for others 
to adopt it first. They do not want to bear the risk of being the first adopter 
of a technology that will not eventually be established as a standard. 
Farrell/Saloner (1986) examine this phenomenon on the model of a battle 
between an existing and a new technology. They describe what is termed a 
bandwagon process. Even if the new technology is superior to the existing 
one, not all users switch to the new technology at once because of excess 

                                                     
266  Weitzel (2004), p. 20. 
267  See Weitzel (2004), p. 22. 
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inertia. However, the users with the highest benefit from the new technol-
ogy start to switch and thus motivate other users to switch, too. 

Excess momentum occurs when an incentive is given to switch to a new 
technology even if the old one is preferred individually. This is often the 
case when a sponsoring firm tries to establish its technology as standard. 
Two important strategies are low prices to reach a high penetration and 
predatory pre-announcements to prevent a competing bandwagon from 
gaining momentum.268

If a technology is sponsored by a firm or a standards organisation, the 
sponsor can try to internalise the network effects to achieve a better standard 
penetration. Such sponsored technologies are in a strong position if com-
peting with unsponsored technologies, because the sponsor can price the 
technology strategically.269 In this way, the problem of excess inertia can be 
overcome.

 From an overall economic perspective, it is important to analyse 
whether network effects prevent pareto-efficient market results. Because of 
the positive feedback loop of network effects, there is always a tendency 
for one technology to gain a monopoly position even if it is functionally 
inferior to alternatives. There is also a timing problem, as an early stan-
dard encourages the development of complementary products, but hin-
ders the exploration of superior alternatives.270

This raises the question of which of the governmental alternatives lais-
sez-faire or dirigisme leads to superior welfare results. Despite the market 
failures described above, in recent years researchers in the economics of 
standards have reached a consensus 

“(…) that the government suffers from significant informational deficits 
compared to industry groups. (…) the government is most likely to be inca-
pable of meaningfully determining ‘the best’ technology among different al-
ternatives, especially as compared to the technology providers.”271

As Weitzel (2004) remarks, most of the economic models discussed up to 
now have focused mainly on the decision-making problems of technology 
vendors and governments.272 On the basis of these theoretical insights and 
                                                     
268  See Farrell/Saloner (1986). 
269  See Weitzel (2004), p. 27. 
270  See David/Greenstein (1990), p. 12.  
271  Weitzel (2004), p. 28. 
272  See Weitzel (2004), p. 26 and 31. 
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the work of Buxmann (1996), he builds models to better analyse the deci-
sion-making problems of the technology users. As the models are highly 
complex, he cannot derive analytical solutions, but has to rely on com-
puter simulations.273 One of the main results is the proof and quantification 
of a standardisation gap, i.e., inefficient standardisation because of two 
factors. First, an actor might not see the benefit of a standard from a local 
perspective, though it would benefit him from a centralised perspective 
including other actors. Second, even if the actor accepts the benefits of a 
standard, he is likely to behave unfavourably if he has insufficient infor-
mation on the standard-adoption behaviour of other actors.274

Weitzel (2004) proposes three solutions to the standardisation gap: a 
network ROI to better capture the value of a standard-based network, a 
Groves mechanism for lowering information asymmetry, and a bidding 
mechanism to better distribute the benefits from a standard between the 
different actors.275 He also stresses that it is very difficult to compare the 
economic effects of standardisation according to the different studies, as 
their definitions and assumptions are just as different as the character of 
standards in the diverse fields.276 Finally, Weitzel (2004) concludes his 
work with the insight that the mainly neo-classical approaches he has used 
have too many shortcomings to get closer to a general theory of networks 
and suggests including insights from other currents of theory such as neo-
institutional economics. 

4.3.2 Neo-Institutional Economics 

Neo-institutional economics comprises transaction costs, property rights 
and principal agent theory as its main elements and aims to loosen several 
of the tight assumptions of neo-classical economics.277 In particular, actors 
do not act fully rationally, but are limited in their ability to make rational 
choices.278 Further, they show opportunistic behaviour as they try to 

                                                     
273  See Weitzel (2004), p. 80. 
274  See Weitzel (2004), p. 184. 
275  See Weitzel (2004), pp. 184-235. 
276  See Weitzel (2004), p. 165. 
277  For a detailed introduction see Picot/Dietl/Franck (2002), pp. 37. 
278  See Simon (1978). 
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maximise their benefits, even by means of guile.279 Exchange between ac-
tors is thus not frictionless, but causes transaction costs. As rationality 
surrogates, institutions help to lower the negative effects of bounded ra-
tionality and opportunistic behaviour.280 They are “socially sanctionable 
expectations, related to actions and behaviours of one or more individu-
als.”281 Examples of institutions are languages, laws, organisations or stan-
dards.282

Standards have a strong impact on transaction costs.283 Assuming no 
standards, the bounded rationality of actors would make economic ex-
change nearly impossible. Gathering sufficient information on goods, ser-
vices and appropriate suppliers would be prohibitively costly. Opportun-
istic behaviour would prosper, as there would be almost no competition 
because of the difficulty of comparing transaction relations. One of the 
earliest standards, apart from language, was money.284 This drastically 
lowers transaction costs, as at least one part of economic exchange is 
largely simplified. Exchanging cash represents the most standardised eco-
nomic transaction as it is perfectly specified and leaves no room for oppor-
tunistic behaviour. Similarly, the better a good is standardised (i.e., can be 
specified along certain dimensions), the lower the transaction costs are. 
Goods such as oil can thus be traded just like money. The properties of a 
barrel of oil are fully standardised, which makes an offer easy to assess 
and opportunistic behaviour almost impossible.285

Such standards, as well as other institutional arrangements, are not 
naturally given, but have to be set up and maintained. North (1990) thus 
introduces the notion of two different market types: the economic market 
and the political market.286 On the political market, the institutions regulat-

                                                     
279  See Williamson (1975), p. 258. 
280  See Picot/Dietl/Franck (2002), p. 40. 
281  See Wigand/Picot/Reichwald (1997), p. 31. 
282  See Picot/Dietl/Franck (2002), p. 11. 
283  See Kleinaltenkamp (1993), pp. 83ff. 
284  See Reimers (1995), p. 84. 
285  This concerns only the transaction of a barrel of oil and not the long-term behaviour 

of actors such as OPEC. 
286  North (1990), pp. 48ff. 
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ing the economic market are negotiated. These costs of negotiating and 
agreeing on economic institutions are also transaction costs.287

Transferred to a standard, the development of a standard can be seen as 
the political market and the use of the standard as the economic market 
(see Figure 4.4). The actors thus establish a standard if the transaction costs 
of standardisation are lower than the transaction costs saved through the 
standard:288

Transaction costs of development < Transaction costs saved through use 
 Positive expected net benefits  Actors establish standard 

As it is very difficult, if not impossible, to quantify these transaction costs, 
Reimers (1995) lays the ground for a model for qualitative decisions in the 
context of this problem. One of the main results is to recommend limiting 
the maximum number of participants in the development, as otherwise the 
transaction costs in this political market become too high and surpass the 
benefits from adopting the standard in the economic markets.289

Drawing on the work by Besen/Saloner (1989), Picot/Fiedler (2002) add 
the concept of diverse interests in a standard. The interests are aligned if 
all the participants favour the same specification. If they have conflicting 
interests, they will prefer different specifications. Combining the distinc-
tion between low/high expected benefits with that between conflict-
ing/aligned interests results in a 2x2 matrix, as depicted in Figure 4.5. 

If the actors have divergent interests and the expected benefits of a stan-
dard are low, they use separate specifications as private goods. No broadly 
adopted specification will become a standard. High benefits from a com-
mon specification and non-aligned interests lead to conflict, with actors 
trying to dominate the shaping of the specification. Only if the participants 
can eventually agree on common interests, can a universal standard 

                                                     
287  See Richter/Furubotn (2003), pp. 57ff. 
288  See Reimers (1995), p. 91. 
289  See Reimers (1995), p. 96. 
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emerge. If the interests are aligned, but the benefits are low, a publicly 
available specification is adopted as a standard. Finally, if the expected 
benefits are high and the interests are aligned, the participants cooperate 
in the development of a new standard, for example, in a consortium. 

Although this approach gives some insights into the political market of 
standardisation, it does not consider the different interests and the result-
ing negotiations in more detail. However, as current economic approaches 
to standardisation are still far from complete, a better understanding of the 
political aspects of standardisation seems to be needed.290 This is also of 
high practical relevance as users of standards get increasingly involved in 
standards development.291 In the next subsection, therefore, I will intro-
duce the ‘Social Construction of Technology’ approach as another theoreti-
cal perspective on standardisation, which helps to shed more light on the 
political market of standards. 

                                                     
290  See Fomin/Keil/Lyytinen (2003), p. 5. 
291  See, e.g., Weitzel (2004), p. 26, who assumes a given standards specification, like 

most research models on standards, and does not consider the case of participation 
in the development of the specification. 

292  Based on Besen/Saloner (1989), p. 184 and Picot/Fiedler (2002), p. 249. 
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4.4 Social Construction of Standards 

This subsection first introduces the ‘Social Construction of Technology’ 
approach and second shows its use in standardisation research. 

4.4.1 Social Construction of Technology 

Pinch/Bijker (1987) developed the theoretical approach known as the So-
cial Construction of Technology (SCOT), which is rooted in constructiv-
ism293 and the sociology of knowledge294. Egyedi (1996) summarises the 
central assumption of both: 

“Beliefs and knowledge of individuals compose relative realities. Neverthe-
less, if shared by a number of people, a body of knowledge becomes ‘real’. 
The sense of objectivity is based on a shared perception of reality. Objectivity 
is in essence intersubjectivity.”295

Thus, SCOT assumes that the shape and success of a technology is mainly 
the result of social processes reaching intersubjective agreements. This 
interpretive or constructivist approach is a clear antithesis to technical 
determinism, in which technology shapes the social.296 In order to analyse 
the social construction of technology, SCOT “opens the black box” of tech-
nology by “following the actors” creating the technology.297 A SCOT 
analysis comprises four major concepts:298

– Relevant social groups: A group is relevant for a technology if the tech-
nology has any meaning for the group. All individuals and groups at-
tributing the same meaning to the technology form one social group. 

                                                     
293  Knorr-Cetina (1998) distinguishes three types of constructivism: social order, cogni-

tion, and the Empirical Programme of Relativism (EPOR). See there for a further dis-
cussion of constructivism and the relevant literature.  

294  See Bloor (1976) for the ‘Strong Programme’ and Collins (1981) for EPOR. 
Pinch/Bijker (1987), p. 17 argue that science and technology are not easy to distin-
guish and that approaches to science studies such as EPOR are thus also useful for 
the study of technology creation.   

295  Egyedi (1996), p. 42. 
296  See Egyedi (1996), p. 46. 
297  See Degele (2002), p. 102. 
298  See Pinch/Bijker (1987) and Bijker (1995), pp. 45ff. 
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Winner (1993), however, emphasises the difficulties in identifying the 
relevant social groups without missing important ones out.299

– Interpretive flexibility: The meanings attributed to the same technologi-
cal artefact can vary radically between different social groups. Bijker 
(1995) even states that one artefact to which different meanings are at-
tached has to be treated as several distinct artefacts. He calls this plural-
ism of artefacts.300 Further, “[e]ach meaning embeds a potential direc-
tion in which an artefact may develop”301, which is also called multi-
directionality. In terms of evolutionary theory, the different meanings 
lead to variations in the technology. Conflicts, new problems, new 
knowledge, paradigm shifts, and the unpredicted use of artefacts in-
crease this variation.302

– Closure and stabilisation: During the debate concerning a technological 
artefact, inferior variations are sorted out and eventually one alternative 
is selected as the superior one. It does not have to be superior in the 
sense of its technical features, but rather in the interpretation of the 
relevant social groups. Such closure of a debate can be reached in two 
ways. First, via rhetorical closure, i.e., the social groups accept the prob-
lem as being solved, regardless of whether a ‘real’ solution has been 
found. Often, a dominant group imposes the acceptance of a solution on 
weaker groups. Second, closure can be reached by redefining the origi-
nal problem, i.e., the meaning attached by some groups is translated 
into another meaning which no longer poses a problem. The closure of a 
debate stabilises the technology. 

– Wider context: The wider context represents the sociocultural and po-
litical situation in which the relevant social groups have to act. For ex-
ample, political, cultural and religious influences thus also have to be 
considered in a SCOT study. 

These main concepts offer “a heuristic device, a set of sensitising concepts 
that will allow us to scope out relevant points, but one that will require 
adaptation and reformulation for use in new instances.”303 SCOT is not a 

                                                     
299  See Winner (1993), p. 369. 
300  See Bijker (1995), p. 77. 
301  Egyedi (1996), p. 44. 
302  See Egyedi (1996), pp. 50. 
303  Bijker (1995), p. 17. 
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strict theory, therefore, but rather a way of conducting empirical research 
on the creation of technology. 

A classic example of SCOT is the development of the bicycle in the late 
19th century.304 John Boyd Dunlop developed the air tyre as an anti-
vibration device, which worked technically well, but not socially. The 
dominant groups of cyclists did not accept it, as it did not fit their meaning 
of cycling as a ‘tough sport for real men’. Only the later success of air tyres 
in bicycle races meant that the meaning they attributed to air tyres was 
translated from ‘comfort device’ into ‘high-speed device’. Eventually, the 
‘tough guys’ too accepted the advantages of air tyres. This case shows how 
interpretive flexibility changes the meaning attributed to an artefact and 
how this leads to closure and stabilisation. Since then, air tyres have been 
state of the art not only for bicycles, but also for almost any rolling techni-
cal artefact, from wheelbarrows to aeroplanes. 

4.4.2 Social Construction of Standards 

The application of SCOT to standardisation aims to answer the question: 
Why and how was a specific standard created and what social and techni-
cal issues influenced its creation?305 Before applying it to standardisation 
research, Egyedi (1996) extends the basic SCOT model. She adds the ele-
ments ‘social setting’ (e.g., R&D or politics), ‘social locus’ (e.g., R&D labo-
ratories or government departments) and ‘social attributes of actors’ (e.g., 
interests or expectations).306 Drawing on several theories she also refines 
the evolutionary process of social construction and stresses the phases 
‘variation’, ‘selection’, and ‘stabilisation’.307

In her study of computer network standards, Egyedi (1996) uses SCOT 
to identify three relevant social groups: the standards development or-
ganisation, the standards committees, and the actor-network of standardi-
sation. The standards development organisation (SDO) is an established 
organisation providing an institutional environment based on a certain 
standards ideology. Its main goal is the social construction of standards 
processes, which structure the negotiations on standards. The actual nego-
                                                     
304  See Pinch/Bijker (1987), pp. 28ff. 
305  See Fomin/Keil/Lyytinen (2003), p. 5. 
306  See Egyedi (1996), pp. 46ff. 
307  See Egyedi (1996), p. 53. 
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tiations of standards problems and possible solutions are done in stan-
dards committees as parts of the SDO. These mainly consist of interest 
groups trying to secure their political or economical interests in the stan-
dards and practitioner communities following certain technical paradigms 
in designing standards. Externally, the different actors of the actor-
network on standardisation try to impose their interests on the ideology of 
the SDO. They socially construct the role of the standardisation through 
negotiating the meanings and problems of standardisation. 

Figure 4.6 depicts the relations between the relevant social actors in 
standardisation and their object of social construction. On the basis of this 
framework, Egyedi (1996) analyses the development on standards for 
computer networks, focusing on ISO/OSI vs. Internet standardisation. 
Regarding standardisation ideology and processes, the formal ISO/OSI 
development was very much consensus-oriented, while the ‘grey’ devel-
opment of TCP/IP was very pragmatic and output-oriented.309 If in Inter-
net standardisation no consensus can be reached through reasonable ef-
forts, parallel processes and competing standards are started and the final 
users have to choose their preferred standard. In formal SDOs, negotia-

                                                     
308  Slightly adapted from Egyedi (1996), p. 80. 
309  See Egyedi (1996), p. 250. 
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tions have to run until closure is reached with all interest groups. This 
makes the formal SDOs slower and less efficient in many cases.310 While 
several actors in the actor-network of OSI standardisation urged the for-
mal SDOs to adopt successful ‘grey’ standards, these tried to remain 
‘obligatory passage points’ arguing that their formal standardisation proc-
esses alone are democratic.311 However, they had to accept ‘grey’ standards 
as the importance of implementing standards surpassed the need for for-
mal processes of developing standards.312 Finally, the technical paradigms 
also played an important role in standardisation.313

Egyedi (1996) stresses the importance of negotiation and uses the two 
concepts ‘actor-network’ and ‘obligatory passage point’. However, with 
the chosen theoretical background of SCOT, she was unable to elucidate 
the process of negotiation in more detail. This is one focus of the actor-
network theory (ANT), which has some roots in SCOT and promises to 
shed even more light on the development of technology in general and 
standards in particular. As ANT serves as the main guiding theory of this 
study, the next section will introduce the main concepts in more detail. 

4.5 Actor-Network Theory and Standards 

Study of the causal agency of information systems is concerned with 
which factors primarily drive organisational change.314 The technological 
imperative regards technology as the main cause for change. An opposing 
position is the organisational imperative: people in an organisation shape 
technology exactly according to their needs. As both seem not to fully cap-
ture actual situations, Markus/Robey (1988) advocate a third causal 
agency, the emergent perspective. The main point is the interplay of peo-
ple and technology, which makes outcomes almost completely unpredict-
able.315 This has two implications for research on information systems and 

                                                     
310  A counterexample is the standardisation of GSM, which also took a very long time 

and required many compromises to be made, but was eventually a huge success. 
311  See Egyedi (1996), p. 253. 
312  See Egyedi (1996), p. 254. 
313  See discussion in subsection 5.1.1. 
314  See Markus/Robey (1988), p. 584 and the discussion in section 2.3. 
315  See Markus/Robey (1988), p. 588. 
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organisations. First, a researcher should not separate the two elements, but 
analyse IS and organisations at the same time. Second, process-oriented 
theories can better capture the evolving interplay between IS and organisa-
tions than variable-oriented theories.316 Mohr (1982) proposes this distinc-
tion between variance and process theories,317 which differ mainly in the 
formulation of the theoretical arguments made (see Table 4.1).318

Table 4.1: Variance vs. Process Theories319

Variance Theory Process Theory 

Outcome A variable A discrete event 

Logical form If V (independent variable, 
necessary and sufficient condi-
tions), then O (dependent vari-
able); for example, if more  V, 
then more O 

If not E (necessary conditions), then 
not O (outcome); cannot be extended 
to ‘more E’ or ‘more O’ 

Assumptions Outcome will invariably occur 
when necessary and sufficient 
conditions are present 

Outcomes may not occur even when 
conditions are present unless a par-
ticular ‘recipe’, involving external 
directional forces and probabilistic 
processes, unfolds 

Role of time Irrelevant; necessary and suffi-
cient conditions can occur in 
any order 

Crucial; the time ordering in which 
necessary conditions combine is 
consequential 

How to ‘read’ 
the theory 

The cause is necessary and 
sufficient to produce the effect 

Causation consists of necessary 
conditions occurring in a particular 
sequence in which change and ran-
dom events play a role 

While a variance theory looks at which independent variables Vi are nec-
essary and sufficient to influence a dependent variable Ov according to a 
function f(Vi), a process theory analyses which sequence of events Ei is 
necessary for a certain output OE. Moreover, time has a critical role in 
process theories, while it is irrelevant for variance theories. Figure 4.7 de-
picts the differences again. 

                                                     
316  See Markus/Robey (1988), pp. 595.  
317  See Mohr (1982). 
318  See Markus/Robey (1988), p. 589. 
319  See Soh/Markus (1995), p. 31. 
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The main advantage of process theories is that they accept the complexity 
of causal relationships, while still aiming at generalisability and predic-
tion.321 Within one research approach, however, the two logical structures 
should not be mixed.322 As standardisation processes are highly complex 
and run over a long time span, process theories seem to be a better choice 
for analysing them than variance theories.323 Aiming at an understanding 
of the dynamics of actor-networks, the actor-network theory (ANT) is an 
approach to such a process theory which offers several important concepts 
for analysing standardisation processes. 

Holmström/Truex (2003) propose four points to consider when adapt-
ing a social theory like ANT for IS research. First, the historical context of 
the selected theory has to be considered. Second, the theory has an impact 
on the choice of the appropriate research method. Section 2.3 has already 
discussed both these points in sketching the roots of ANT and its meth-
odological concepts. Third, the theory chosen should be sensitive towards 
the details of the phenomenon studied. ANT offers many useful concepts 
that capture the interwoven political and technical nature of standardisa-
tion processes.324 Finally, the potential contribution of the chosen theory to 
knowledge creation should be considered. ANT helps to uncover the com-

                                                     
320  Based on Markus/Robey (1988), p. 590 and Fomin/Keil/Lyytinen (2003), p. 19. 
321  See Markus/Robey (1988), p. 593. 
322  See Mohr (1982), pp. 43ff. 
323  See Fomin/Keil/Lyytinen (2003), p. 19. 
324  See the use of ANT in standardisation research by Hanseth/Monteiro (1997), 

Fomin/Lyytinen (2000) and Fomin/Keil/Lyytinen (2003). 

Ov = f(Vi)

What is the influence of variables Vi on output Ov?

E1 E2 E3 E4 E5 OE

Why and how do the events of a process influence 
the final output OE?

Logical Structure 
of Theory

Variance Theory Process Theory

Vi Ov E1 E2 E3 E4 E5

Ei

OE

Figure 4.7: Logical Structure of Variance and Process Theories320
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plex standardisation mechanisms and to reveal critical points where dif-
ferent participants can better defend their interests. 

Several researchers have used ANT in their work on standards devel-
opment. However, they have done so in very different ways. For example, 
although Egyedi (1996) uses the term ‘actor-network’ and cites several 
original sources of ANT, her analysis is based on SCOT instead of the ANT 
concepts.325 In contrast, Bowker/Star (1996) discuss ANT from a social per-
spective as a general theory of classification and standardisation, illustrat-
ing it with research on the development of a nursery classification system. 
Focusing more on the IS perspective, Graham et al. (1995) and 
Hanseth/Monteiro (1997) use ANT for the analysis of EDIFACT standards 
development. While ANT is limited to a relatively short section in Graham 
et al. (1995), Hanseth/Monteiro (1997) provide the most consistent applica-
tion of ANT concepts to a standards development case.326 Moreover, in 
recent years several researchers have been working on a comprehensive 
theory of standardisation, which blends several theories including ANT. 
While the work is still in progress, Fomin et al. (2003) is the most impor-
tant publication on what they call the D-S-N model.327 ANT mainly plays a 
role in describing negotiation activities between the participating actors.  

As standardisation researchers use ANT in quite different ways, I will 
give an overview of the ANT based on the original sources. Summarising 
the concepts and statements of ANT, however, is no easy task, for three 
main reasons: 

– ANT is rooted in post-modern sociology with its rich literature and 
heavy ideological discussions. Rarely do the authors use figures and ta-
bles to make their points. Sometimes the reader is puzzled as to how all 
the diverse ideas and concepts are supposed to fit together consistently. 

– The developers of ANT were (and still are) very open to critics and ac-
cordingly improve the ANT concepts where appropriate.328 To this day, 

                                                     
325  See the previous section. The same goes for the later work Egyedi (2003). 
326  See the illustrative example later in this section and also the related works 

Monteiro/Hanseth (1996) and Hanseth/Monteiro (1998). 
327  D stands for design, S for sense-making, N for negotiation. See also the related works 

Fomin/Keil (2000), Fomin/Lyytinen (2000), Virili (2003), and Fomin/Lyytinen/Keil 
(2004).

328  See Thompson (2003), p. 84 and Walsham/Sahay (1999), p. 41. 
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ANT is a living theory that is being further developed by an active re-
search community.329

– Researchers use ANT in very diverse fields such as gender studies or 
EDIFACT standardisation.330 In each field, different contributions are 
made to improve ANT, which are sometimes incommensurable.331

Despite the heterogeneity of ANT, this section presents the stable core and 
additional concepts useful for the further research of this work. 

Rooted in the study of relations between politics and science,332 ANT 
developed into a general approach to analysing situations in which social 
and technical aspects are blended into complex settings. The main point of 
ANT is to avoid the a priori separation of such situations into social and 
technical components, but rather analyse the interplay between the two 
with ANT concepts. Simply put, ANT assumes that every actor needs a 
network of other actors to reach his goals. These networks can comprise 
very heterogeneous actors, both human and non-human. 

A particular feature of ANT is that it provides a general vocabulary for 
describing the dynamics of almost any kind of actor-network.333 The most 
important concepts are translation, inscription and stabilisation. I will pre-
sent these in more detail. First, however, some basic concepts of ANT are 
discussed. 

4.5.1 Basic Concepts 

The term ‘actor’ has no generally accepted definition and is still being dis-
cussed and further refined.334 Usually, it refers to individual humans, but 
also collectives of humans.335 Actor-network theory, however, does not 
define actors by their substance or characteristics.336 Actors are simply 

                                                     
329  See Law (1999), p. 10. 
330  See Law/Moser (1999) and Hanseth/Monteiro (1997). Law (2004) provides a compre-

hensive bibliography of ANT publications. 
331  See Law (1999), p. 10. 
332  See Latour (2002b). 
333  See Stalder (2001), pp. 45ff. 
334  See, e.g., Vollmer (1997), Lamb (2003). 
335  See Braun (2000), p. 6. 
336  See Stalder (2001), p. 31. 
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“entities that do things”.337 Action is what constitutes an actor, regardless 
of what sort of action it is. With this fundamental assumption, ANT also 
treats non-human entities as actors, as long as they act in some way.338

Each actor has certain goals, which it tries to reach by following pro-
grammes of action, sometimes also called scripts.339 The term ‘function’ is 
commonly used for the goals and programmes of non-human actors.340

Although it may have goals and programmes of actions, an entity is not an 
actor if it is isolated. Action always implies acting upon something, some-
where.

“Acting – that which turns an entity into an actor – is a relational quality. The 
ability to act does not reside in the entity, but is located in the relationship be-
tween entities.”341

A set of such relationships between entities acting upon each other consti-
tutes an actor-network.342 Latour (1991) stresses that the originality of ANT 
lies in analysing not only networks of humans (H) such as H-H-H or non-
humans (N) such as N-N-N, but rather heterogeneous networks such as H-
N-H-N-N-N-H-H-N-H-H.343 Although it tries to keep its conception as 
generic as possible, ANT uses three actor types with special properties: 
intermediaries, delegates and black boxes. Intermediaries are actors pass-
ing between other actors and thus defining the relationship between 
them.344 Callon (1991) identifies four main types of intermediaries: texts, 
technical artefacts, human skills and money.345 Delegates are actors who 

                                                     
337  Latour (1992), p. 241. 
338  Collins/Yearley (1992) propose using the term ‘actant’ for a non-human actor to keep 

the fundamental distinction between humans and non-humans. This proposal, how-
ever, is often cited but rarely followed. 

339  See Akrich (1992). 
340  See Latour (2002a), p. 219. 
341  Stalder (2001), p. 31. 
342  Stalder (2001), p. 34. As the term actor-network is often misleading, Latour (1999a) 

thought of recalling ANT, at least its name. 
343  See Latour (1991), p. 110. 
344  See Callon (1991), p. 134. 
345  See Callon (1991), pp. 135ff. 
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act on behalf of other actors.346 Black boxes are stable actor-networks that 
act like a single actor from the perspective of other actors.347

With these concepts, ANT also attempts to dissolve the ‘micro-/macro’ 
distinction in social theory. It assumes that “macro-actors are micro-actors 
sitting on top of many (leaky) black boxes”.348 Moreover, ANT has several 
similarities to the concepts of object-oriented programming: objects 
(~actors) have encapsulated properties (~properties of actors do not mat-
ter) and offer methods (~actions) to other objects. Each object itself consists 
of several other objects down to basic objects such as numbers and 
strings.349

4.5.2 Dynamics of Actor-Networks 

With the concepts presented so far, anything in an actor-network is possi-
ble, and no concrete theoretical contribution is made. ANT, however, fo-
cuses on the dynamics of actor-networks: how they form, grow and stabi-
lise.350 Moreover, having described a stable actor-network it is possible to 
explain and predict the behaviour of the actors. To accomplish this, ANT 
distinguishes three phases of actor-network dynamics: translation, inscrip-
tion and stabilisation.351 In translation, diverse goals and interests are 
aligned. The programmes achieved are fixed during inscription. The stabi-
lisation phase reveals, whether the programmes stabilise the actor-
network or if anti-programmes destabilise it. As depicted in Figure 4.8, 
ANT offers several more concepts to refine these phases further. The next 
paragraphs discuss these concepts in more detail, while also explaining the 
figure. 

                                                     
346  See Walsham (1997), p. 468. 
347  See Callon/Latour (1981), p. 285. 
348  Callon/Latour (1981), p. 286. 
349  See Tatnall/Gilding (1999), p. 958 and Brooks/Atkinson (2004) for an application 

using the UML. For a general discussion of the object-orientated paradigm and its 
application to organisational issues, see  Lutz (1997). 

350  See Law (1999), p. 4. 
351  Although these phases are rarely explicated, they are implicit in most introductions 

to ANT. In my opinion, following these phases facilitates the understanding of ANT. 
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Translation

Translation is the first phase of a new actor-network. It establishes a new 
set of relationships between actors. As the diverse interests and goals of 
different actors are rarely compatible, some goals have to be adapted in 
order to join an actor-network. The term ‘translation’ expresses this adap-
tation and alignment of the actors’ goals.352 With the relational concept of 
actors being defined by their acting upon other actors, translations also 
modify the actors themselves.  

Since translations can happen very differently in different situations and 
actor-networks, Law (1992) stresses the importance of empirical investiga-
tion into translation processes.353 Despite the contingency of translations, 
they always comprise three general stages: problematisation, interesse-
ment and enrolment.354

While following his goals, an actor may encounter obstacles to reaching 
them. He can either abandon the goal or search for possible ways to reach 
the goal by a detour. Usually, the actor cannot solve his problems on his 
own. Rather, he has to find other actors to help him to achieve his goals.355

                                                     
352  See Latour (1999a). 
353  See Law (1992), p. 6. 
354  See Callon (1986b). 
355  See Latour (2002a), p. 106. 
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2. Inscription

3. Stabilisation

1.1 Problematisation 1.2 Interessement 1.3 Enrolment

3.1 Programmes

Conformance of actors
Stabile actor-network
Closing the black box
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Figure 4.8: Dynamics of Actor-Networks 
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Thus, the problematisation phase comprises the development of possible 
solutions to a problem and the identification of potential actors that might 
support such solutions. To improve his position before negotiating with 
other actors on their roles in a new actor-network, an actor often tries to 
establish himself as an obligatory passage point (OPP).356 This is a gate-
keeping position, as the actor controls crucial resources and claims respon-
sibility for the success of the emerging actor-network.357 It is important to 
note that actors do not communicate on their problems in this stage. How-
ever, they might experience related problems, independently search for 
solutions, and try to establish themselves as OPPs simultaneously. 

After this preparation, an actor articulates the problem to other actors 
during interessement. He tries to convince other actors that it is a shared 
problem and that they should be interested in jointly solving it.358 Further, 
he indicates that he has preliminary plans for setting up an appropriate 
actor-network. If he sees himself as an OPP, he presents incentives for the 
other actors to accept him as an OPP.359 As the other actors are already part 
of other actor-networks, directing their attention away from these towards 
a new actor-network is a critical task.360 It resembles a funnel, as many 
actors may be interested at first, but these are sorted out as further details 
of the planed actor-network are presented.361

Enrolment is the last and most critical stage of translation. While some 
actors are directly involved in enrolment, others send delegates, who 
‘stand in and speak for’ the actor that has sent them.362 All actors and dele-
gates then negotiate on the collective goals of the emerging actor-network. 
During this process of coercion, seduction and/or consent,363 some actors 
do not agree with the majority and abandon the negotiations. New efforts 
of interessement might bring them back. The remaining actors agree on 
collective goals and their respective roles. To achieve the alignment of all 

                                                     
356  See Callon/Law/Rip (1986), p. 26. 
357  See Martin (2000), p. 719. 
358  See Callon (1986b). 
359  See Sidorova/Sarker (2000), p. 1663. 
360  See Law (1986), p. 71. 
361  See Law (1986), p. 79. 
362  See Walsham (1997), p. 468. Delegates are sometimes also called representatives or 

spokespersons. 
363  See Underwood (1998). 
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individual goals with the collective goals, the individual goals often have 
to be adapted.364 This is thus also called translation of goals.365 In the result-
ing actor-network, one actor can present an OPP. However, as several 
actors usually try to become an OPP during negotiations, responsibilities 
can also be distributed more evenly. Before proceeding to action, the pro-
grammes agreed upon are inscribed to prevent actors betraying their roles. 

Inscription 

The activity of inscription is the creation of an artefact that carries the pro-
grammes of action needed to achieve the goals of the actor-network that 
have previously been translated. Therefore, translations are “embodied in 
texts, machines, bodily skills [that] become their support, their more or less 
faithful executive.”366 Inscriptions can result in many forms. In ANT stud-
ies, inscripts367 are mostly technical artefacts or texts, but they can also take 
the form of contracts, institutions, practices, routines or skills.368 Literally, 
an inscription is the process of putting a programme into an inscript (see 
Figure 4.9). The inscript then prescribes to the associated actors how they 
should act (prescription = resulting effect of a programme).369 The third 
scripting activity, description, has important implications for researchers 
and other analysts: describing the inscripts reveals the goals and pro-
grammes of the actors in the actor-network in question. Thus, describing 
inscripts can explain and predict the behaviour of actors. This, again, 

                                                     
364  See Latour (2002a), pp. 217ff., who calls this ‘drift’. 
365  See Callon (1986b). 
366  See Callon (1991), p. 143. 
367  Like the term ‘organisation’, ‘inscription’ has two meanings: the activity of inscrip-

tion and the result of this activity. To avoid confusion, I propose the term ‘inscript’ to 
refer to the results of inscriptions. 

368  See Monteiro/Hanseth (1996). To extend the concepts of ANT to institutions and 
skills, however, might be too great a claim. 

369  See Akrich/Latour (1992). 
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Figure 4.9: Scripting Activities, Scripts and Inscripts 
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stresses one of the main propositions of ANT: to explain the behaviour of 
human actors one has to describe more than just only the associated hu-
man actors. Many non-human actors, especially artefacts of different 
kinds, also influence the behaviour of humans and are often much more 
accessible to research activities than the influences between humans. For 
the analysis of inscriptions and inscripts, two aspects are particularly im-
portant: anticipation and irreversibilisation.370

The success of a programme of action designed according to current re-
quirements relies heavily on environmental conditions not changing. 
Thus, in an anticipation step, one has to consider future scenarios, espe-
cially as some actors will often not follow the programme. 

“By inscribing programs of actions into a piece of technology, the technology 
becomes an actor by imposing its inscribed program of action on its users. 
The inscribed patterns of use may not succeed because the actual use devi-
ates from it.”371

Such use not in conformance with or explicitly against the inscribed pro-
gramme is called anti-programme.372 Before inscribing programmes into 
an inscript, the programming actors thus have to identify explicit future 
scenarios of responses and reactions in order to anticipate potential devia-
tions from the intended programmes.373 Successful anticipation is crucial 
for the enduring existence of an actor-network. Otherwise, the inscripts are 
not able to defend the original goals intended at their creation.374

During anticipation, the inscribing actors have many degrees of free-
dom in designing the inscripts. After deploying them, however, inscripts 
become difficult to change. The concept of irreversibility captures this along 
two dimensions: durability and mobility. In anticipation, explicit mecha-
nisms are built into the programmes to react to anti-programmes. Durabil-
ity, however, indicates how long an inscript can exist without its pro-
gramme being changed by unanticipated anti-programmes. It is a 
continuum between weak/flexible and strong/inflexible inscripts.375

                                                     
370  Based on Law (1992), p. 6 and Hanseth/Monteiro (1997), p. 187 
371  Hanseth/Monteiro (1997), p. 186. 
372  See Latour (1991). 
373  See Hanseth/Monteiro (1997), p. 187. 
374  See Law (1992), p. 7. 
375  See Hanseth/Monteiro (1997), p. 186. 
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While durability refers to the irreversibility of inscripts over time, mo-
bility denotes the reach of inscripts through space. Mobile inscripts extend 
the reach of an actor and thus make acting at a distance possible.376 Once 
mobile inscripts are deployed to act, it gets difficult to call them back in 
order to change them. Taking both durability and mobility together results 
in Figure 4.10. The more durable and the more mobile an inscript is, the 
higher is its irreversibility. For highly durable and mobile inscripts, ANT 
often uses the term “immutable mobiles”.377

The strength of inscripts, i.e., “the effort it takes to oppose or work around 
them”378 depends heavily on their irreversibility. While in general the in-
scribing actors prefer stronger inscripts, there are many cases where more 
flexibility is needed to react to new situations not anticipated before. ANT 
does not give clear statements on how to choose the appropriate degree of 
durability. Rather, most ANT studies reveal that this is a result of proc-
esses of trial and error.379 The irreversibility of inscripts, however, directly 
affects the stability of the actor-network in question, which is the topic of 
the third actor-network phase. 

Stabilisation

Law (1992) summarises  

“(…) the core of the actor-network approach: a concern with how actors and 
organisations mobilise, juxtapose and hold together the bits and pieces out of 

                                                     
376  See Law (1992), p. 6. 
377  See Law (1992), p. 6. 
378  Hanseth/Monteiro (1997), p. 187. 
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which they are composed; how they are sometimes able to prevent those bits 
and pieces from following their own inclinations and making off; and how 
they manage, as a result, to conceal for a time the process of translation itself 
and so turn a network from a heterogeneous set of bits and pieces each with 
its own inclinations, into something that passes as a punctualised actor.”380

Thus, a punctualised actor is a stabilised actor-network, which actors re-
gard as a black box. No details of the internal mechanisms of such a black 
box need to be known.381 A certain input results in an expected output. A 
stabilised actor-network is replaced by the performed action itself. From 
the perspective of the participating actors, an actor-network stabilises 
when the inscripts work as programmed and all the actors follow the pro-
grammes. In socio-technical systems, however, some actors always betray 
the network goals and contest its stability by running anti-programmes to 
achieve their own goals.382 If the inscribed programmes are strong enough, 
they resist the anti-programmes without endangering the stability of the 
actor-network.383 If the anti-programmes are stronger, the actor-network 
becomes unstable and no longer behaves as a black box. Actors have to 
open the black box and try to stabilise the actor-network by another se-
quence of translation and inscription (see Figure 4.8 again). 

4.5.3 Illustrating Examples 

The Key Weight 

Latour (1991) uses a simple example to illustrate the key concepts of actor-
network theory.384 The main actors are a hotel manager, the hotel guests 
and the hotel keys of the guests. While Latour (1991) did not clearly dis-
tinguish the different ANT phases, I will re-interpret this situation using 
the ANT framework as introduced above. 

– Translation 1: The hotel manager has the problem that the guests keep 
their hotel keys when leaving the hotel. Often the keys are lost, which is 

                                                     
380  Law (1992), p. 6. 
381  For a discussion of such black boxing from the perspective of institutional economics 

see Dietl (1993) and Scheuble (1998). 
382  See Law (1992), p. 5. 
383  See Hanseth/Monteiro (1997), p. 186. 
384  See Latour (1991), pp. 104ff. 
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very costly for the hotel. The manager searches for a solution to keep the 
keys in the hotel. He presents himself as an obligatory passage point by 
standing at the entrance and courteously asking the guests to drop their 
keys off at the reception. As the goals of the guests, however, do not 
usually involve returning the keys, the goals of manager and guest are 
not aligned. 

– Inscription 1: While the manager could not fully anticipate the behav-
iour of the guests, the inscript of oral notes at the entrance is of low du-
rability and mobility. 

– Stabilisation 1: This results in an unstable actor-network, as most of the 
guests still follow their own goals with their anti-programme of taking 
the keys outside the hotel. 

– Translation 2: The manager wants to improve the situation and thinks of 
a new solution. He enrols a written sign at the entrance as a new actor to 
which he delegates the task of reminding guests to leave their keys. 

– Inscription 2: The manager anticipates that more guests will follow 
permanent signs instead of his occasional oral notices. He inscribes the 
programme “please return your keys” on a sign, which is much more 
durable than oral notes, but still immobile. 

– Stabilisation 2: As a result, more guests bring back the keys and the 
actor-network becomes more stable. 

– Translation 3: The manager is still not happy with the result and thinks 
of a new solution. Again, he enrols a new actor. This time a metal 
weight attached to the key should align the goals of the guests with his 
goals. It acts as a delegate on behalf of the manager. 

– Inscription 3: The manager anticipates that more guests might leave 
their keys if they are heavy and uncomfortable to carry around in one’s 
pockets. This inscript has a high durability, but also a high mobility, as 
it executes its programme even if the guests leave the hotel with the 
keys.

– Stabilisation 3: By attaching a metal weight, the manager was able to 
align his goal (keys stay in hotel) with the goals of the guests (feeling 
comfortable when leaving the hotel). Now most of the guests act in con-
formance with the goals of the actor-network under consideration. The 
manager has thus managed to stabilise the actor-network by the inscrip-
tion of a programme into a new actor, the metal weight. As he is satis-
fied with the resulting behaviour of the guests, he closes the black box 
of the ‘key problem’ and turns to other tasks. A change in the guest be-
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haviour, however, would force the hotel manager to re-open it again 
and think of new solutions.385

This simple example shows that the relation between hotel manager and 
guests is not a purely social one, but also comprises technical artefacts 
such as the sign and the metal key weights. The concepts of translation 
and inscription help us to understand the role of inscripts for the pro-
grammes of the different actors. In a sense, this programming can be seen 
as a kind of standardisation.386 The hotel manager aims to establish a stan-
dard behaviour in the guests and the key weights are a way of enforcing 
this behaviour. 

While this example stresses the importance of inscripts, other ANT 
studies focus on other aspects of actor-network dynamics. For instance, to 
demonstrate the translation of interests and goals, Latour (2002a) analyses 
the relationship between humans and guns. While opponents of private 
firearms in the US say that ‘guns kill people’, the National Rifle Associa-
tion claims that ‘the gunner kills people, not the gun.’ ANT, however, sees 
the translation of both the human’s and the gun’s goals. While the human, 
for instance, only wants to for instance, rob a bank and the gun was built 
for shooting bullets, together they become an actor-network capable of 
killing innocent people.387 This example reveals the role of non-humans in 
translating human goals during interessement and enrolment. To stress it 
again, the analysis of non-humans in actor-networks is essential for ANT. 

The ‘EDIFACT Mafia’ 

An important research field for the application of ANT is standardisa-
tion.388 In the following paragraphs, a summary of Hanseth/Monteiro 
(1997) demonstrates the use of ANT for standardisation. Their starting 
point is the common goal of creating standards for information exchange 
in the health care sector of Norway (problematisation and interessement). 
However, the question of how to standardise and which standards to use 

                                                     
385  Moreover, new technologies such as chip-card-based key locks could also cause an 

opening of the black box. 
386  In this case, the standards are not codified in a document, but in the technical artefact 

‘key’. 
387  See Latour (2002a), p. 218. 
388  See the discussion of different standardisation research using ANT at the beginning 

of this section. 
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was a long debate lasting from the late 1980s to the mid 1990s (enrolment). 
It was reflected in many iterative sequences of translations and inscrip-
tions, testing inscripts, then translating again, until a stabilised actor-
network was reached. 

The main original actors in the health sector were general practitioners, 
hospitals, laboratories, pharmacies and social insurance offices. In the race 
to become an obligatory passage point for electronic health care standards, 
several new actors appeared on the scene: telecommunication companies, 
consulting companies, governmental agencies and the EDIFACT organisa-
tions. Hanseth/Monteiro (1997) describe in detail how these different ac-
tors enrol diverse standards and technologies to rule out competing pro-
posals. Often technological arguments hide the real goals of the actors in 
question and serve as delegates to defend these goals. EDIFACT is the 
most powerful actor, which is itself is an actor-network mainly comprising 
several standardisation bodies, the EDIFACT industry of vendors and 
consultants, the conception and practices relating to how to define and 
implement messages, the syntax for message structures, tools such as con-
verters and data bases, and artefacts such manuals and documentations. 

While several technologically superior proposals failed,389 EDIFACT 
succeeded in translating almost all relevant health care actors into its net-
work. The success of EDIFACT, however, also translated many health care 
problems into software engineering problems. As the so-called ‘EDIFACT 
mafia’ insisted on their established procedures and standard concepts,390 it 
was very difficult for many health care experts to push through ideas of 
more practical relevance. As a result, several scenarios with real-time in-
teraction between health care participants were not possible using the 
EDIFACT standards, although they had been established before on the 
basis of other available technologies. 

After accepting the EDIFACT approach, a further translation was 
needed to get the general practitioners into the network. The plan in-
volved inscribing their behaviour into the EDIFACT messages through the 
definition of the semantics of one single data element in which the general 

                                                     
389  Based on standards like IEEE Medix or Health Level 7 and on technologies like bar 

codes or central data bases. 
390  Especially the reuse of existing elements wherever possible, which made it almost 

impossible for health care experts without strong EDIFACT knowledge to contribute 
to the standards. 
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practitioners were to insert a code for the prescribed drugs. This could 
only be achieved by granting the general practitioners access to the previ-
ously secret drug list of the pharmacies. After all these translations into the 
EDIFACT network, the actor-network of electronic health care information 
exchange stabilised. Only one anti-programme succeeded, which was con-
centrated on a small group of actors without strong competition. 

The main conclusion of this example is that a standard cannot be 
adopted as easily as a purely technical solution. Rather, the whole actor-
network attached to it has to be taken into consideration, in this case the 
‘EDIFACT mafia’. Not only the inscripts themselves stabilise the actor-
networks, but also all the actors defending the inscripts. Since many strong 
programmes of action are inscribed in standards, they have a huge influ-
ence on the action of the standards users. Changing these programmes is a 
difficult task, though the sometimes chaotic nature of such huge stan-
dardisation networks enables even small actors to influence the final out-
come significantly. 

4.5.4 Evaluation

As section 2.3 has already discussed methodological issues relating to 
ANT, this section is concerned with the theoretical contribution of ANT. 
Some authors fear that ANT has no theoretical contribution to make at 
all.391 “Something that seemingly tries to explain everything about the 
social ends up explaining nothing about it.”392 Although originally arguing 
otherwise, today even Latour admits that 

“ANT is a powerful tool to destroy spheres and domains, to regain the sense 
of heterogeneity and to bring interobjectivity back into the centre of attention. 
Yet, it is an extremely bad tool for differentiating associations.”393

Today most ANT researchers see ANT as an ‘empty frame’ which they can 
‘fill in’ with refined, empirically based theories.394 In my opinion, ANT is a 
good starting point for developing more specific process theories along the 

                                                     
391  See, e.g., Stalder (2001), p. 54. 
392  Thompson (2003), p. 79.  
393  Latour (1997). 
394  See Latour (1997). 
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lines of Markus/Robey (1988).395 Even if we accept that ANT is no fully-
fledged theory but has to be enriched with further theoretical concepts, 
there are still several critical issues to be considered. 

One point is the vagueness about actors. ANT is not based on a stable 
theory of the actor, but rather on the ‘radical indeterminancy’ of the ac-
tor.396 Thus in ANT an actor can do anything, as long as he acts somehow. 
A related point is the difficulty of identifying the goals of an actor and the 
scripts he is running in order to reach them.397 Moreover, several authors 
criticise the ‘managerialism’ of ANT, i.e., the tendency to consider actor-
networks from a centred, privileged view of a leading actor. In many real 
cases, especially in standardisation, there is no single centred actor, but 
many actors driving the network.398 Another of the most difficult parts of 
an ANT study is to decide where to draw the boundaries of an actor-
network, especially as there are often several alternative actor-networks, 
which are still connected to each other.399 Despite all this criticism, ANT 
remains a very useful approach to studying new situations in which indi-
viduals, organisations, politics and technology play an important role and 
cannot be disentangled a priori.400

Holmström/Truex (2003) warn IS researchers against combining differ-
ent social theories too hastily. Although one single social theory might not 
be sufficient for a certain IS topic, there is usually good theoretical reason 
why two social theories are not yet combined.401 I will not here integrate 
ANT with another social theory. Some approaches, however, should be 
mentioned. Besides ANT, Giddens’ structuration theory is the most fre-
quently used social theory in IS research.402 Walsham (1997) argues that 
ANT and Giddens’ structuration theory might complement each other, as 
ANT contributes human/non-human aspects while Giddens offers con-
cepts of social structure.403 Atkinson/Brooks (2003) integrate both into their 

                                                     
395  See Markus/Robey (1988) and the introduction to this chapter. 
396  See Callon (1999), p. 181. 
397  See Underwood (1998). 
398  See Monteiro/Hanseth (1996), p. 207. 
399  See Monteiro/Hanseth (1996), p. 208. 
400  See Tatnall/Gilding (1999), p. 963. 
401  See Holmström/Truex (2003), p. 2853. 
402  See Jones (2000), Monteiro/Hanseth (1996), Orlikowski/Robey (1991). 
403  See Walsham (1997), p. 473. 
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‘StructurANTion’ framework.404 Others try to combine ANT with 
Luhmann’s theory of social systems.405 Stalder (1997) here sees a promising 
approach to drawing the boundaries of actor-networks: any entity “which 
is directly needed to achieve a certain goal is inside the network”.406

Thompson (2003), however, stresses that ANT is not a systems theory, as 
the concepts of systems are too deterministic.407 Finally, the recent attempts 
to integrate stakeholder analysis into ANT are worth mentioning. This 
approach helps to better identify all the relevant actors in an actor-
network.408

The further use of ANT in this study is as follows. First, I will describe 
two case studies without an a priori theoretical framework and without 
separating technical and social aspects (see sections 5.2 and 5.3). Then I 
will use the concepts of ANT to analyse and compare the cases and to de-
rive a generalised model (section 5.4). 

4.6 Summary and Conclusions 

This chapter has discussed the theoretical ground for answering the sec-
ond research question: 

Why and how are interorganisational standards developed? 

It has analysed the general nature of standards and reviewed theoretical 
approaches to standards and standardisation. In a strict sense, a standard 
is a broadly adopted specification document that orders repeated activities 
through unambiguous rules. Products, semantics, processes and perform-
ances are the main objects of standards. Governments, consortia, markets 
and communities are alternative ways of coordinating standardisation. 
There are three main theoretical perspectives on standards: technical de-
sign, economic decisions and social construction. Technical approaches 
discuss the importance of effective development processes and sufficient 
resources. Neo-classical economics is focused on product standards, to 

                                                     
404  See Brooks/Atkinson (2004) for a first application of this framework. 
405  See Stalder (1997). 
406  Stalder (1997). 
407  See Thompson (2003), p. 79. 
408  See Pouloudi/Gandecha/Papazafeiropoulou, et al. (2004). 
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which market mechanisms are applicable. Neo-institutional economics 
stresses the importance of transaction costs caused by bounded rationality 
and opportunism. Political markets negotiate institutions such as stan-
dards in order to lower the transaction costs in economic markets. Social 
construction approaches reveal that standards are to a large extent shaped 
by the interests and perceptions of all participants. Understanding the 
development of standards thus means understanding negotiations be-
tween the actors involved. Actor-network theory deepens this approach 
and offers a process theory of negotiations, including human and non-
human actors. The three concepts of translation, inscription and stabilisa-
tion serve to analyse the dynamics of such actor-networks. The examples 
of the hotel key and the ‘EDIFACT mafia’ illustrate the application of ac-
tor-network theory. Despite some obvious weaknesses of actor-network 
theory, its strengths justify its use for the analysis of two standards case 
studies in the next chapter. 



5 The Development of Interorganisational Standards 

“IOS solutions are now collaboratively de-
veloped, structured around discretely de-
fined cross-company business process stan-
dards and able to be distributed via the web. 
Compared with EDI technology from the 
past, the notions of open standards, modular-
ity, scalability, and interorganisational busi-
ness process reengineering have become em-
bedded in modern-day IOS development.”409

Matthew L. Nelson and Michael J. Shaw 

Drawing on the theoretical insights from the previous chapter, this chapter 
will answer the second research question: 

Why and how are interorganisational standards developed? 

Broadly accepted standards for information systems such as HTTP and 
XML are necessary, but not sufficient for the quick and loose coupling of 
firms in supply chain networks. The participants have to align many or-
ganisational issues before business processes across the organisational 
boundaries can operate smoothly. Setting up the supporting systems and 
processes can be costly if done differently with every single business part-
ner. It thus seems to be more efficient to standardise technical and organ-
isational aspects to align the business interfaces of firms for loose coupling. 
Such standards are called interorganisational standards. While this idea is 
convincing, many obstacles complicate the development and broad adop-
tion of interorganisational standards. Several successful initiatives, how-
ever, demonstrate the general possibility of reaching this ambitious goal. 

This chapter analyses the current situation from a theoretical perspec-
tive and derives a generalised process model. Section 5.1 discusses the 
foundational concepts of Web-based interorganisational standards and 
gives an overview of existing initiatives. Sections 5.2 and 5.3 provide in-
depth case studies of the initiatives RosettaNet and ebXML. Using actor-
network theory, section 5.4 discusses both cases and derives concepts for a 
process model of the development of interorganisational standardisation. 

                                                     
409  See Nelson/Shaw (2003), pp. 258ff. 
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5.1 Concepts of Web-Based Interorganisational Standards 

Since the first EDI systems back in the late 1960s, the basic EDI technology 
has not changed much. At the same time, the first Internet technologies 
and since the 1990s the World Wide Web have emerged and now offer an 
alternative platform for interorganisational communication and data inter-
change. The main advantages of the Internet are low costs, ubiquity, the 
existence of many experts, and the quick development of new standards. 
The next subsection introduces the latest technological developments of 
the Web that are relevant for interorganisational information systems. 
Subsection 5.1.2 then discusses the notion of interorganisational standards 
and the challenges involved in developing and using such standards. 

5.1.1 The Emergence of Semantic Web Services Standards 

Without any doubt, the World Wide Web is among the most important 
technical innovations of recent decades. It has influenced many different 
aspects of public, corporate and private life.410 Interorganisational informa-
tion systems (IOS) are no exception. Thus, this subsection introduces the 
main specifications and standards that have the greatest impact on existing 
and future IOS. 

Strictly speaking, the Internet and the Web are not the same. The Inter-
net is a set of standards that enable the coupling of heterogeneous net-
works, regardless of their size or underlying technology. The Web is an-
other set of standards that use the Internet to enable distributed 
applications.411 The core standards of the Internet are the Transmission 
Control Protocol (TCP) and the Internet Protocol (IP). One important as-
pect is the root of these standards. When researchers transmitted data 
based on Internet technology back in 1969, this could also have been done 
via the conventional lines of the existing telephone system. In the context 
of the Cold War, however, the military realised that having communica-
tion networks controlled by telecommunication companies offers a target 
easily destroyed in the event of attacks. The fundamental idea of the Inter-
net was thus to enable data communication without centralised control. 

                                                     
410  See, e.g., Zerdick/Picot/Schrape, et al. (2004) and Zerdick/Picot/Schrape, et al. (2000). 
411  See Tanenbaum (2003), p. 16. 
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Recognising the growing importance of data communication, the Inter-
national Telecommunication Union (ITU) and the International Organisa-
tion for Standardisation (ISO) also engaged in standardising data commu-
nication. However, both X.25 from ITU and Open Systems Interconnection 
(OSI) from ISO lost the race against TCP/IP, which the Internet Engineer-
ing Task Force (IETF) maintains today. Many researchers have tried to 
explain the success of TCP/IP.412 The main reasons for the failure of OSI are 
seen to reside in its overambitious objectives, which were planned to result 
in an all-embracing standard.413 This led to delays in development and to 
defective specifications, which were difficult to implement and caused 
lengthy revision cycles. Finally, ISO charges fees for its standards, which 
further hinders adoption.414 Even so, the conceptual model of OSI still 
serves as reference model for other data communication standards. ITU’s 
X.25 and its successor Frame Relay were adopted to a considerable extent 
in business data communication and still serve as transport technology for 
EDI Value Added Networks (VANs). Egyedi (1996), however, sees the 
main reason for the disappearance of X.25 and Frame Relay in the so-
called ‘telephone paradigm’ which ITU follows in its standards develop-
ment. Essentially, it emphasises central control over network connections, 
while the ‘data communications paradigm’ is based on decentralised con-
trol (see Table 5.1).415

                                                     
412  See, e.g., Egyedi (1996), who also gives an overview of other works. 
413  See Egyedi (1996), p. 233. 
414  E.g., the OSI Reference Model costs CHF 150. Although this does not seem too much, 

it can prevent interested programmers from using it. Especially in the face of open 
source software, even low fees quickly prevent broad adoption of a standard, as the 
programmers do not (directly) earn money with their software.  

415  See Egyedi (1996), p. 181. 
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Table 5.1: Telephone vs. Data Communication Paradigms416

Paradigmatic aspects Telephone Data communications 

Management domain Public Private/personal & or-
ganisational

Location of network 
control

Central Decentralised 

Concepts of network 
design 

Hierarchical Symmetrical 

Focus & sources of  
revenues

Transmission Applications 

Interest groups Public Telecom Operators Private & experimental 
network operators, com-
puter manufacturers, 
computer users 

SDOs ITU-T ISO/OSI, IETF

TCP/IP standardisation, by contrast, followed the data communications 
paradigm. Its academic roots fostered the modularity, simplicity and 
openness of Internet standards. To this day, the work of the IETF respon-
sible for it has reflected this. For instance, even if an IETF specification has 
reached de facto standard status, it is still called a Request for Comments 
(RFC), demonstrating the voluntary and open character of the standard. 

However, the transition from the telephone paradigm to the Internet 
paradigm of standards is more difficult than might appear at first sight. 
Large telecommunication operators in particular still struggle to accept 
their fading control of telecommunication networks because of the broad 
acceptance of IP. Computer firms, on the other hand, embrace the Internet 
paradigm and actively contribute to open software and open standards. 
For example, IBM builds its strategy on both open source software such as 
Linux and Eclipse, and open Web standards such as XML, SOAP and 
WSDL. As the latter play a significant role for IOS, they deserve more at-
tention.

                                                     
416  Shortened version of Egyedi (1996), p. 183. 
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It took almost three decades from the first Internet transmission to its 
broad acceptance. One of the key technologies to foster its adoption was 
HTML for Web pages. However, the roots of HTML go back to the late 
1960s too. Based on other conceptual work, the IBM employees Goldfarb, 
Mosher and Lorie developed a structured tagging language published as 
Generalized Markup Language (GML) in 1969.417 In 1986, ISO approved 
the successor Structured Generalized Markup Language (SGML) as ISO 
8879. SGML is a meta-language using Document Type Definitions (DTDs) 
to describe the structure, elements and attributes of a document. When 
Tim Berners-Lee developed the first set of specifications for the Web at 
CERN, he used SGML and a DTD to define HTML. 

In October 1994, CERN and MIT founded the World Wide Web Consor-
tium (W3C) to coordinate the development of Web specifications such as 
HTML. It aims at the ‘data communication paradigm’ with decentralised 
organisation, open development and simplicity of specifications, some-
times also called the ‘Spirit of the Web’.418 This also resembles the devel-
opment of open source software, which follows a similar spirit stressing 
democratic arguments and emancipation from dominating software ven-
dors.419 Indeed, some champions of open source software recently became 
involved in transferring the open source principles to the field of stan-
dardisation.420

As the early versions of HTML were quite limited, browser developers 
such as Microsoft and Netscape used proprietary extensions of HTML. To 
defend the original ‘Spirit of the Web’, this incited the W3C to improve 
and extend HTML continuously. The complexity of SGML, however, 
proved very inconvenient and slowed down the evolution of HTML. As a 
consequence, a group led by Jon Bosak from Sun Microsystems developed 
a reduced version of SGML. The W3C published this more ‘Web-like’ 
standard as eXtensible Markup Language (XML) in 1998. The HTML ver-
sion defined with XML is now called XHTML, while the W3C will not 
further maintain the original HTML specification. 

                                                     
417  See Mintert (2004), p. 10. The acronym also stands for the initials of the developers’ 

surnames. 
418  See Nickerson/zur Muehlen (2003) discussed in subsection 3.3.2. For a comprehen-

sive discussion of the ‘Spirit of the Web’ see Rowland (1999). 
419  For a discussion of open source software see, e.g., Brügge/Harhoff/Picot, et al. (2004). 
420  See Perens (2004). See also section 4.1 for a short discussion of open standards. 
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As XML is highly versatile, it can serve for the definition of almost any 
kind of structured data. The W3C thus uses it not only for XHTML, but 
also for the definition of other specifications, such as MathML for mathe-
matical expressions or Scalable Vector Graphics (SVG) for graphics repre-
sentation. Moreover, other developers have recognised the benefits of 
XML and started to use it for the definition of their own document struc-
tures, as is the case with the Organisation for the Advancement of Struc-
tured Information Standards (OASIS) (see section 5.3).421

While XML gained attention, the ‘classic’ EDI standards suffered from 
shortcomings such as cryptic syntax, inflexible and fragmented standards, 
highly specific software, and expensive VANs. Hence it was mainly large 
companies that used EDI for automated data exchange.422 In contrast, the 
Web was cheap, ubiquitous, and content could be exchanged with mini-
mum effort. While HTML was too specific for human-readable documents, 
XML appeared to be the perfect choice for electronic data interchange via 
the Web. However, there is often some confusion about the relation of EDI 
and XML. As this is a central point of my study, I will illuminate it in more 
detail.

An exemplary fragment of an EDI document looks like this:423

PAT+1'
DTM+273:2000070120000930:718'
MOA+873:506444.14'
MOA+870:456446.28'
NAD+OFF
MOA+860:3757.45
NAD+SUM
MOA+856:1155
MOA+860:8044.65
MOA+858:344.63
FTX+ZZZ+++ENDELIG'

This reveals the byte-orientation of EDI, which has two major disadvan-
tages. First, it is hard to read for humans without any further support. 
Second, the order and position of all bytes have certain semantics, which 

                                                     
421  OASIS (2004a) also gives an overview of 593 XML initiatives (updated November 

2004).
422  See Threlkel/Kavan (1999), p. 347. 
423  Kolar/Speicys/Aleksandrova (2001), p. 2. 
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are ‘hard coded’.424 If a single data element had to be added, both the EDI 
standard and all implemented systems would have to be adapted too. The 
case is somewhat different with XML. Below is an XML fragment coding 
the same content as above:425

<?xml version="1.0" encoding="ISO-8859-1"?> 
<repayment_nl>
 <repayment start_date = "20000701" end_date = 
"20000930"/>
 <repayment_total interest = "3757.45"/> 
 <repayment_support interest = "8044.65" 
      repayment = "1155" 
      contribution = "344.63 "/> 
 <repayment_rest bond_rest_payment = "506444.14" 
      cash_rest_payment ="456446.18"/> 
</repayment_nl>

While EDI documents are serialised byte-streams, XML documents have a 
tree-structure using so-called ‘tags’ to delimit data fields. It is possible to 
add or remove new elements without changing the semantics of the fields. 
In other words, the software does not derive semantics from the position 
of a data field, but rather from the name of a tag.426 Moreover, the use of 
so-called ‘name spaces’ enables data fields from several different specifica-
tions to be combined within a single XML document. This apparently 
technical detail makes a significant difference to the flexibility and modu-
larity of the data XML can describe. Additionally, the similarity to HTML 
syntax and the availability of cheap software fostered the quick adoption 
of XML. Today XML is without any competing technology, as there is no 
serious alternative and no successor on the horizon. In the terminology of 
Table 5.1, EDI belongs to the telephone paradigm, developed by govern-
mental SDOs and transported by large telecommunication companies via 
expensive VANs. In contrast, XML represents the ‘Spirit of the Web’ that 
falls within the data communications paradigm.427

                                                     
424  See Weitzel/Harder/Buxmann (2001), p. 69. 
425  Kolar/Speicys/Aleksandrova (2001), p. 3. 
426  A software component called a ‘parser’ analyses the XML document, extracts the 

data fields, and makes their content available as variables to other applications. 
427  For further details on XML see Buxmann/Ladner/Weitzel (2001), Weitzel/Harder/ 

Buxmann (2001), and Böhnlein/vom Ende (1999).  
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Compared to a natural language, however, XML only standardises the 
‘characters’ of an electronic language, but no words and no grammar. De-
fining this semantics is exactly what EDI standards such as EDIFACT do, 
although based on highly byte-oriented ‘characters’ and not a universal 
standard like XML.428 Thus, the idea of migrating EDI semantics to the 
open and flexible XML is obvious,429 and several initiatives have tried 
this.430 These include Ariba with xCML, CommerceOne with xCBL, the 
XML/EDI Group, and ebXML, a joint effort by UN/CEFACT and OASIS. 
As only the latter is still of significance, section 5.3 will analyse it in more 
detail.431

It might be surprising that none of these approaches has so far been able 
to replace EDI systems, though empirical surveys show the superiority of 
‘Web-based EDI’ over traditional EDI.432 One reason is that a straight mi-
gration from traditional to XML-EDI may only be of marginal value.433

Indeed, the high costs of implementing such a solution and coupling the 
software used with the trading partners’ systems is still a significant obsta-
cle for short-term relations and for smaller companies. Accordingly, sev-
eral large software vendors developed the concept of Service Oriented 
Architectures (SOA), which is an approach to reducing the general prob-
lem of software integration. In the prevailing Object Oriented Architecture 
(OOA), software consists of local objects that are tightly coupled via 
method calls. The idea of SOA is to bundle a set of object methods within a 
component and offer them as a service to other components, independent 
of their location. An important element is a service registry, in which a 
service provider registers the services offered (see Figure 5.1). A service 
user can search for services in the registry and directly request the service 
required from the provider. This architecture promises to lower software 

                                                     
428  See Reimers (2001). 
429  See Threlkel/Kavan (1999), pp. 348ff. 
430  See Huemer (2001), pp. 17-26. 
431  E.g., the Web sites of the XML/EDI Group had their last update in 2001: 

http://www.xmledi-group.org/. 
432  See Downing (2002). However, as this paper does not define exactly what is meant 

by ‘Web-based EDI’, the results should be judged carefully. WebEDI can also resem-
ble Web browser-based access to an EDI system. This human-to-machine communi-
cation is not EDI in the original sense, but useful for connecting small enterprises to 
existing EDI systems. 

433  See Kanakamedala/King/Ramsdell (2003). 
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integration costs significantly, as the discovery and coupling of other ser-
vices can be largely automated. 

By now, all larger software vendors support a certain XML-based reali-
sation of SOA called Web Services.435 Berners-Lee briefly characterises the 
main idea of Web Services as “program integration across application and 
organisational boundaries”.436 As the official standards development or-
ganisation (SDO) of Web Services, the W3C provides this definition: 

“A Web service is a software system designed to support interoperable ma-
chine-to-machine interaction over a network. It has an interface described in 
a machine-processable format (specifically WSDL). Other systems interact 
with the Web service in a manner prescribed by its description using SOAP-
messages, typically conveyed using HTTP with an XML serialization in con-
junction with other Web-related standards.”437

This emphasises that Web Services are not designed for direct human use, 
but for machine-to-machine communication. Besides HTTP and XML, the 
two basic W3C specifications for Web Services are SOAP and WSDL. 

SOAP originally stood for Simple Object Access Protocol. As it is neither 
simple nor serves it for object access, W3C now uses its acronym without 
further reference to its original sense.438 SOAP essentially specifies how 
XML messages are exchanged between service provider and user, how the 

                                                     
434  See Kreger (2001), p. 7. 
435  See, e.g., Microsoft’s .NET, which will play a central role in future versions of the 

Windows operating system, and SAP’s Enterprise Services Architecture, which all 
new SAP products will support (Bacheldor/Ewalt (2003)).  

436  Berners-Lee (2003). 
437  World Wide Web Consortium (2003). For further definitions see Ratnasingam/Pav-

lou (2002), p. 2240. 
438  See Hauser/Löwer (2004), pp. 39ff. 
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messages are structured, and what the elements contain. Based on existing 
work, IBM and Microsoft jointly developed SOAP and submitted it to 
W3C in April 2000.439

The Web Services Description Language (WSDL) enables an unambigu-
ous description of the methods a Web Service offers. As it is machine-
readable, an automatic import of remote methods into the system of the 
service user is possible. It too was mainly developed by IBM and Microsoft 
and has been maintained at the W3C since March 2001. 

UDDI (Universal Description, Discovery and Integration) offers a way 
of building a machine-readable registry, in which Web Services can be 
easily discovered as in ‘yellow pages’. Again, IBM and Microsoft were the 
main developers of UDDI, which they submitted to OASIS in 2002.440

Figure 5.2 depicts how these three specifications form the Web Services 
stack that sits on top of the usual Internet/Web stack. Since their publica-
tion, the Web Services specifications have attracted considerable attention 
not only from experts, but also from the public.442 Noteworthy is the quan-

                                                     
439  For a detailed introduction to the Web Services specifications see Hauser/Löwer 

(2004).
440  The submission to OASIS and not to the W3C has several reasons discussed in the 

next subsection. 
441  Adapted from Bussler/Fensel/Maedche (2002). 
442  See, e.g., Kerstetter/Hamm/Ante, et al. (2002), Web Services lösen Investitionsschub 

aus (2002), Schmidt (2002), Schulz (2002), Fritsch (2001), Kerstetter (2001), and 
Kuschke/Wölfel (2001). 
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tity of books already available, most of which cover actual implementa-
tions and technical guidelines.443

All the Web Services specifications are essential for the dynamic con-
figuration of value chains based on existing services, which is the vision of 
many Web Services protagonists.444 This requires what Jones et al. (2001) 
call the self-integration of applications: 

“Ability of applications to find one another, to establish a dialogue, to ex-
change information, to understand that information, all more or less auto-
matically”445

To come closer to realising this vision, however, it is not sufficient to stan-
dardise general mechanisms for the communication of software compo-
nents. Rather, the definition of domain-specific semantics in machine-
readable formats is also required. This is what EDI standards provide for 
business transactions on the basis of byte-oriented specifications. Despite 
the XML/EDI efforts already mentioned, widely accepted semantic defini-
tions based on XML and usable with Web Services are still lacking.446 One 
reason might be that there is no standardised way of defining domain-
specific semantics using XML. Aiming at this gap, the Semantic Web initia-
tive at the W3C is currently developing a set of Web-based technologies to 
describe data in a machine-readable way. Berners-Lee, the inventor and 
main proponent of the Semantic Web concept, briefly describes its main 
idea as “data integration across application and organisational bounda-
ries.”447 In contrast to Web Services, which offer syntactical mechanisms to 
couple remote applications via Web-based remote procedure calls, the 
Semantic Web initiative aims at establishing a broadly accepted way of 
representing data and its semantics.448

                                                     
443  A search on Amazon.com in January 2004 retrieved about 300 English books with the 

term “Web Services” in the title. One English example of a practical guide is Glass 
(2002). A German example is Hauser/Löwer (2004).  

444  See, e.g., Hagel (2002). For early examples of Web Services use in practice see 
Picot/Breidler (2002). 

445  Jones/Ivezic/Gruninger (2001), p. 404. 
446  See Hauser/Löwer (2004), pp. 211ff., Bussler/Fensel/Maedche (2002), and 

Paolucci/Kawamuar/Payne, et al. (2002). 
447  Berners-Lee (2003). 
448  For the difference between syntax and semantics see Figure 2.1 on page 15. 
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The official definition by the W3C reads as follows: 

“The Semantic Web provides a common framework that allows data to be 
shared and reused across application, enterprise, and community bounda-
ries. It is a collaborative effort led by W3C with participation from a large 
number of researchers and industrial partners. It is based on the Resource 
Description Framework (RDF), which integrates a variety of applications us-
ing XML for syntax and URIs for naming.”449

Besides RDF, Uniform Resource Identifiers (URIs) and XML more ele-
ments are needed to achieve the vision of the Semantic Web as described 
in the seminal article by Berners-Lee et al. (2001). Figure 5.3 shows the 
Semantic Web layer model. Representing fundamental parts of the existing 
Web, the three lowest layers are largely available. RDF is specific to the 
Semantic Web and allows the description of resources in a machine-
understandable manner. 

Based on RDF, the Web Ontology Language (OWL) serves for the model-
ling of ontologies.451

“An ontology defines the terms used to describe and represent an area of 
knowledge. Ontologies are used by people, databases, and applications that 

                                                     
449  World Wide Web Consortium (2004). 
450  See Neumeier/Löwer/Picot (2003), which is adapted from Fensel/Patel-Schneider 

(2002), p. 17. 
451  The term ‘ontology’ is rooted in philosophy. In general, it is “the science of what is, 

of the kinds and structures of objects, properties, events, processes, and relations in 
every area of reality”; see Smith (2003). 
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need to share domain information (…). Ontologies include computer-usable 
definitions of basic concepts in the domain and the relationships among them 
(…). They encode knowledge in a domain and also knowledge that spans 
domains. In this way, they make that knowledge reusable.”452

RDF has already found some widespread applications such as RSS (RDF 
Site Summary), which serves as specification for content syndication.453

OWL has been an official W3C recommendation since the beginning of 
2004, but still lacks broad support in actual implementations. The logic, 
proof and trust layers are in an early stage or are just concepts. Increasing 
academic and practical interest, however, make the Semantic Web a seri-
ous attempt to move the storage of meaningful data to the Web.454 Al-
though it qualifies especially for knowledge management, it will also play 
a major role in the coupling of IS.455 The complementary nature of Seman-
tic Web and Web Services technologies thus makes their convergence a 
logical step. Indeed, several research initiatives are concerned with the 
integration of Semantic Web and Web Services.456 Although it is too early 
for concrete results, two quotations illustrate the directions the research 
efforts are aiming at: 

“Semantic Web Services (SWS) is the convergence of Web Services and Se-
mantic Web. SWS is the next major generation of the Web, in which e-
services and business communication become more knowledge-based and 
agent-based.”457

“Semantic Web Enabled Web Services will allow the automatic discovery, se-
lection and execution of inter-organisation business logic making areas like 
dynamic supply chain composition a reality.”458

                                                     
452  Heflin (2004). 
453  ‘RSS’ meant RDF Site Summary. As it is quite simple and does not implement many 

concepts from RDF, the latest version stands for Really Simple Syndication. See 
Hauser/Löwer (2004), p. 223. 

454  A query on Amazon in January 2004 retrieved about 20 books containing the term 
‘Semantic Web’ in the title. 

455  See Fensel (2001). 
456  See, e.g., the Semantic Web Services Initiative (http://www.swsi.org/), the Semantic 

Web enabled Web Services project (http://swws.semanticweb.org/), W3C’s Semantic 
Web Services Interest Group (http://www.w3.org/2002/ws/swsig/). 

457 Grosof (2004). 
458  Bussler/Fensel/Maedche (2002), p. 24. 
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Overall, we are witnessing a major shift in the architecture of IS in general 
and IOS in particular. The evolution of IS architectures from early main-
frame-based, fully integrated systems to highly distributed semantic and 
service-oriented IS is illustrated in Figure 5.4.  

Gebauer/Shaw (2002) see a delay in IS research regarding these recent 
developments. Not surprisingly, the literature on Semantic Web Services is 
primarily concerned with solving technical challenges and not yet with the 
management of actual Semantic Web Services implementations.459 A cer-
tain amount of other literature is available on the Semantic Web. While 
one contribution from the IS community sums up serious obstacles to the 
broad adoption of the Semantic Web and sketches possible solutions,460

papers rooted in computer science demonstrate successful applications 
and ways of further improving them.461 The key message, however, is that 
Semantic Web technologies will initially play a significant role mainly in 
closed application domains and less in the open Web. One reason for this 
is the difficulty of defining Web-wide agreed ontologies and domain speci-
fications in general.462 As will be shown below, these difficulties are often 
less technical in nature than caused by managerial and political conflicts. 

Below I will focus on the application domain of interorganisational rela-
tions, especially the exchange of business-related information in supply 
chain networks. I will review existing specifications, how agreements on 

                                                     
459  See, e.g., Bussler/Fensel/Maedche (2002). 
460  See Benton/Kim/Ngugi (2002). 
461  See Angele (2003), Davies/Fensel/Harmelen (2003), and Singh/Iyer/Salam (2003). 
462  See Neumeier/Löwer/Picot (2003), pp. 82ff. 
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them were achieved, and how further domain specifications can be devel-
oped.

5.1.2 Web-Based Interorganisational Standards 

Sections 3.1 and 3.2 showed that interorganisational (IO) relationships 
cover more than just exchanging commodity goods or services via market 
mechanisms. Today’s supply chain networks (SCNs), for example, rely on 
concepts such as ‘build-to-order’, ‘capable-to-promise’, and ‘efficient con-
sumer response’. If all of these concepts were specifically modelled for 
each IO relationship, connecting many partners and switching between 
them would be prohibitively expensive.The main vision in IO standards is 
thus to standardise the interfaces between firms in order to enable loosely 
coupled IO relationships. Although the efforts at standardisation de-
scribed in the previous subsection already aim to provide such standards, 
the Semantic Web and Web Services specifications are only fundamental 
technologies. They do not model business-related facts. This leads to the 
definition of interorganisational standards as I am using the term in this 
study:

Interorganisational standards are broadly adopted specifications that for-
mally define or support business-related semantics and processes, which are 
made accessible to other organisations’ information systems, usually via 
Web-based technologies. 

If such a specification is not yet broadly adopted, I will speak of a (Web-
based) interorganisational (IO) specification.463 Additionally, several initia-
tives also pursue the goal of the standardisation and automation of all 
transaction phases, i.e., initiation, negotiation, execution, monitoring and 
adjustment.464 As many standardisation initiatives, are still far from 
achieving such extensive support, however, I recognise this goal, but do 
not see it as a required element of the definition. 

                                                     
463  For a short discussion of the differences between standards and specifications, see 

section 4.1. 
464  See, e.g., ebXML as discussed in section 5.3. 
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Hepp (2003) lists several aspects an IO standard would have to specify 
unambiguously:465

– Time, quantities and currencies 
– Physical places 
– Goods and services 
– Organisations and individual roles 
– Business processes 
– Agreements and Contracts 

Most of these aspects are not stable, but subject to frequent change. Jacucci 
et al. (2003) claim that formalisation of (inter-)organisational domains will 
never come to full closure because of the unpredictable side-effects of hu-
man action.466 Such semantic change demands permanent ‘reparation’ of 
formal specifications.467 It would be inefficient to cover all aspects of busi-
ness semantics within one specification, as it would be changing almost 
permanently, leading to instability and confusion. Accordingly, a modular 
approach seems to be superior, with a set of specifications each focused on 
a certain topic. Hepp (2003), for example, argues that permanently adapt-
ing the formal descriptions and classifications of goods and services is 
already a major challenge. Moreover, RosettaNet assesses almost 90 differ-
ent specifications that all aim to offer at least some elements for a complete 
IO standards solution and most of which can be combined within the same 
IOS.468

One possible way of classifying formal specifications is the distinction 
between fact-based and rule-based models. In their philosophical analysis 
of information systems development, Hirschheim et al. (1995) see two 
radically different ways of data modelling. The fact-based approach is 
similar to the epistemology of positivist research: 

“Designing a language which would faithfully and clearly depict states and 
invariances of a reality which is presumed as objective”.469

                                                     
465  See Hepp (2003), p. 68. He also lists risk and trust, which I exclude, as they are al-

most impossible to specify unambiguously. 
466  See Jacucci/Grisot/Aanestad, et al. (2003), p. 158. 
467  See Franck (1991), pp. 51ff. and the short discussion in section 3.2. 
468  See subsection 5.2.3. 
469  Hirschheim/Klein/Lyytinen (1995), p. 232. 
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The rule-based approach resembles the epistemology of interpretive re-
search: 

“Cyclical hermeneutic processes by which reality is socially constructed 
through language as to make significant acting possible in that constructed 
reality.”470

Here the focus is not on projecting the real world into a data model. 
Rather, the developers agree on certain rules through social processes, 
which they formalise in data models. This concept can be transferred to 
specifications, as these are also a kind of data model. Developers thus 
shape rule-based specifications according to their beliefs and needs. Ex-
amples are technical specifications such as SOAP and WSDL. Fact-based 
specifications have to represent a part of the real world as well as possible. 
Examples are product catalogue specifications such as BMEcat.471 The dis-
tinction, however, is not always clear, as socially constructed rules can be 
mixed with real-world facts in one specification. One example is an EDI-
FACT order, which on the one hand represents a paper-based order (fact-
based), but on the other hand, changes order management practices in the 
real world (rule-based). 

Several other frameworks aim to categorise different interorganisational 
specifications.472 On the basis of the Business Internet Consortium Frame-
work,473 I propose to use the interorganisational specifications stack as 
depicted in Figure 5.5. Although it would need to be even more detailed to 
show all the differences between the specifications, it offers a good com-
promise between detail and clarity. 

The lowest layer is the network transport layer. It consists of all tech-
nologies commonly used for Internet connections, such as TCP/IP and 
HTTP. XML and several related technical standards such as XML Schema 
Definition (XSD) form the next layer. So far, the specifications serve in 
almost any kind of modern computer system and are not specific to IOS. 

                                                     
470  Hirschheim/Klein/Lyytinen (1995), p. 232. 
471  See BMEcat (2004). 
472  See, e.g., Albrecht/Dean/Hansen (2003), p. 192, Gosain (2003), p. 10, and Jain/Zhao 

(2003), p. 213. 
473  See He/Wenzel/Thomasma (2001), p. 8. 
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Messaging specifications serve for the exchange of XML-based mes-
sages between the IOS of business partners. While SOAP is broadly ac-
cepted as a messaging specification for different kinds of applications, it 
lacks security mechanisms. ebXML’s ebMS augments SOAP with security 
and adds further mechanisms needed for the business-specific use of 
SOAP.475 The description layer offers specifications for the machine-
readable description of the IO interfaces. Again, W3C’s WSDL is a generic 
specification, while ebXML’s ebCPPA also includes business aspects. Dis-
covery comprises specifications for building central registries to make it 
easier to find business partners. Although UDDI is one of the basic Web 
Services specifications, here it differs from SOAP and WSDL, as it includes 
business-specific semantics and is maintained by OASIS. So far, the stack 
is similar to the Web Services stack depicted in Figure 5.2. As these specifi-
cations focus on technical aspects of IOS, I will further subsume them un-
der the term ‘technical IO specifications’. 

The next layers are divided into two halves. Specifications concerned 
with business semantics are on the left and those concerned with business 
processes are on the right in Figure 5.5. Business semantics unambigu-
ously describes the structure of business documents, their elements and 
their meanings. A typical example is an order, that contains the customer 

                                                     
474  Based on ISO/IEC (1997), He/Wenzel/Thomasma (2001), p. 8., and Bitkom (2004), 

p. 5. 
475  For a detailed discussion of ebXML see section 5.3. 
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address, the order date, the products ordered, the quantities ordered, and 
the prices. For a successful transaction it is crucial that both business part-
ners should have a common understanding of these data elements. Prod-
ucts, quantities and prices in particular are sources of misunderstandings: 
for example, products often come in different variations that are not obvi-
ous from the product name, such as different colours. A standardised 
product number system supports the unambiguous identification of prod-
ucts. By contrast, business processes describe the sequence and events of 
business document exchange. One example is the reaction to an order. The 
business process can specify when a supplier has to acknowledge an order 
and whether he has to send regular status information on the order. It can 
also specify whether the customer is allowed to change the order and 
within which limits (for example, the complete cancellation of the order or 
only the adjustment of quantities or shipping modalities). This short intro-
duction to business semantics and processes illustrates that both fields can 
become quite complex.476 Modelling both in different specifications is thus 
an appropriate approach to keeping these complexities separated. 

Moreover, I distinguish three layers of business semantics and process 
specifications. The lowest layer comprises formats of how to define busi-
ness semantics and processes. The Unified Modeling Language (UML) 
specification, for example, does not specify actual business semantics or 
processes. However, it offers several formal and graphical concepts that 
support these. Today almost all business-related specifications rely on 
UML.477 While UML is a universal approach to modelling almost any kind 
of information system, specifications such as Resource Description 
Framework (RDF) and Web Ontology Language (OWL) offer ways of for-
mally describing the semantics of entities and their relationships, that 
computers can automatically interpret. Similarly, the Business Process 
Execution Language (BPEL) and the Business Process Specification 
Schema (ebBPSS) offer concepts and elements for defining business proc-
esses that information systems can automatically execute. None of these 
specifications, however, provides readily defined semantics and processes, 
only the methods for doing so. 

                                                     
476  For more details, see van der Aalst/Kumar (2003), Hess (1996), Smith/Fingar (2002), 

Hepp (2003). 
477  See, e.g., RosettaNet PIPs or UN/CEFACT’s ebCCTS. 
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Specifications on the next layer comprise actual business semantics and 
processes that interorganisational scenarios can directly draw on. For in-
stance, the EAN.UCC system globally defines unique numbers for the 
identification of products. CPFR is an industry-independent specification 
for collaborative forecasting developed by the SDO Voluntary Interindus-
try Commerce Standards (VICS). However, such universal business se-
mantics and processes cannot usually meet all the requirements of a par-
ticular application domain. As a result, industries often develop 
specialised specifications based on the universal ones. For example, Roset-
taNet’s collaborative forecasting Partner Interface Processes (PIPs) are 
based on CPFR, but customised to the needs of the electronics industry. If 
there are no universal specifications for a certain scenario needed in an 
industry, then SDOs usually develop specialised specifications, which can 
be transferred to other industries later. RosettaNet follows this approach, 
as it is a leader in developing IO business processes, but is also open for 
other industries to adopt them.478

The last element of the IO specifications stack is the definition of formal 
trading partner agreements. In the ideal case, such a trading partner 
agreement (TPA) comprises all technical, organisational and legal details 
and can be processed automatically by the IOS of the partners involved. 
Further complexity is added by the fact that such agreements also have to 
consider the details of the specification used on the other layers, as the on-
top position in Figure 5.5 indicates. Several SDOs use TPA specifications in 
their architecture to support (quasi-)automatic discovery, negotiation and 
agreement via IO standards too.479 However, the high complexity and the 
many different specifications used for IO scenarios will leave many issues 
unresolved until this vision is achieved on a broader scale. If this succeeds, 
autonomic software agents could play an increasing role in dynamic sup-
ply chain networks.480

To differentiate between the specifications that can be generally applied 
and specifications developed for a certain industry, I will call the former 
‘universal IO specifications’ and the latter ‘sector IO specifications’ (see 
Figure 5.5).   

                                                     
478  See the use of the RosettaNet specifications in CIDX and PIDX as shown later. 
479  See, e.g., ebXML’s ebCPPA. 
480  See the existing research on this topic, e.g., Choi/Dooley/Rungtusanatham (2000), 

Swaminathan/Smith/Sadeh (1998), Singh/Iyer/Salam (2002). 
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All these different specialisations, however, face the threat of fragmen-
tation and incompatibility, as happened with the many different EDIFACT 
derivates. A major challenge for specification development today is thus to 
use modern computer science concepts such as modularisation and inheri-
tance to resolve the trade-off between specialisation and compatibility. 
Compared to the binary document approach of EDI, XML is a first step in 
this direction. Even so, the issue is not resolved and poses several chal-
lenges to standards development organisations (SDOs), on a technical as 
well as on an organisational level.481

The number of different SDOs with similar visions and unclear status 
confuses potential users and even experts in the field.482 It appears to be a 
hopeless task to capture and classify all existing SDOs without missing 
some out.483 Nevertheless, I have compiled a list including the most rele-
vant SDOs for IO specifications. This only includes SDOs developing 
specifications meeting the definition of IO specifications. I have analysed 
the respective specifications using the stack in Figure 5.5 (see the result in 
the table of appendix C). The analysis reveals strong interconnections be-
tween the specifications. It is possible to combine them in many different 
ways, often not explicated in the specifications or supporting documents. 
The identification of explicated interconnections, however, results in the 
matrix depicted in Figure 5.6.484 The two axes list all SDOs, separated into 
sectoral SDOs (upper part of the vertical axis) and technical or universal 
SDOs (lower part of the vertical axis). The ‘1s’ in the matrix signify that the 
SDO on the left is using at least one specification from the respective SDO 
on the top. For example, RosettaNet uses specifications from eight other 
SDOs, while CEFACT’s specifications are used by 10 other SDOs. The 
many ‘1s’ in the upper right-hand part of the matrix reveal that the sec-
toral SDOs often rely on the technical/universal specification, while these 
are also highly interconnected (lower right). Two noticeable exceptions are 
RosettaNet and SWIFT. API’s PIDX and CIDX’s Chem eStandards use the 
messaging infrastructure of RosettaNet and some RosettaNet concepts for 

                                                     
481  See, e.g., Graham/Pollock/Smart, et al. (2003), p. 7 and Nelson/Shaw (2003), p. 295.  
482  See Kotinurmi/Nurmilaakso/Laesvuori (2003), p. 143.  
483  An almost complete, but unstructured list of XML-based specifications is offered by 

OASIS (2004a). 
484  This excludes the use of core technologies such as XML and UML, as these are not 

specific to IO specifications and used by almost all SDOs. 
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their semantics and process definitions too. EDIFICE, formerly developing 
an EDIFACT subset for the electronics industry, now organises the migra-
tion of its members from EDIFICE-EDI to RosettaNet. As the dominant 
specifications in the financial industry, SWIFT standards are indirectly 
used in almost any industry. RosettaNet started to integrate them into its 
specifications for financial processes, while ISO approved them as ISO 
20022.  

As all these IO standards are highly interwoven with the day-to-day 
business of the user firms, it is generally difficult to isolate their direct 
benefits.485 In particular, as Web-based IO standards have only started to 
emerge since 1998, no comprehensive surveys of their impact are yet 
available. Nonetheless, several case studies show the benefits of these 
standards. For example, the use of RosettaNet PIPs for forecasting, inven-
tory management and invoice/payment between Intel and its supplier 
Shinko resulted in a work-time reduction from 1668 hours to 316 hours, 

                                                     
485  See, e.g., Niggl (1994), pp. 65ff. 
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i.e., 81%.486 The situation before was completely manual, however, which 
explains this high improvement. Direct comparisons between EDI and 
Web-based IOS are still very rare. Downing (2002), for example, concludes 
that the operational impact of Web-based IOS is not very different from 
that of EDI-based IOS, but that the strategic measures of customer satisfac-
tion and cooperation intensity show a clear advantage for Web-based 
IOS.487 Despite the low number of IOS researched in this study, it indicates 
that the main benefits of Web-based IOS do not simply lie in replacing 
EDI. Rather, they aim at processes that were not automated until today, 
whether because there were no suitable EDI standards or because the 
setup costs were too high for short-term IO relationships. Moreover, sev-
eral large companies such as Intel, Nokia and Sony have shown a strong 
commitment to Web-based IO standards. Intel, for example, has communi-
cated a clear intention to switch off all EDI-based IOS and turn to Rosetta-
Net-based IOS by 2006. As early as 2002, Intel already transacted five bil-
lion US$ worth of business via RosettaNet.488

All these points have motivated recent research to analyse IO standards 
in more detail, ranging from ROI calculator tools for practical use489 to 
adoption and diffusion studies490 and economic analyses. Kotinurmi et al. 
(2003) offer one of the latter, conducting short case studies on ebXML, 
RosettaNet and xCBL to analyse whether their findings support the main 
propositions of the common economics of standards:491

“(1) If the costs of compatibility fall more heavily on some than others, the free-
rider problem biases away from compatibility. 

(2) If the information is incomplete, an obsolete standard may prevail, although a 
better alternative is available. 

(3) Standardisation by market is faster, but standardisation by committee causes 
fewer errors. A hybrid system of committee and market outperforms both. (…) 

(4) Adoption dynamics work to the advantage of large networks and against small 
networks. 

                                                     
486  See RosettaNet (2003c), p.  
487  See Downing (2002) and section 3.3 for an overview of impact measures. 
488  See Barlas (2003). 
489  See Peleg/Rajwat (2002). 
490  See Nelson/Shaw (2003). 
491  Their propositions are based on Katz/Shapiro (1985), Farrell/Saloner (1985), Far-

rell/Saloner (1988), Arthur (1989), Shapiro/Varian (1999). See the discussion in sub-
section 4.3.1. 



136 The Development of Interorganisational Standards 

(5) Expectations are vital to obtaining the critical mass necessary to fuel growth. 
(6) Introducing new products faces a trade-off between performance and compati-

bility. 
(7) Introducing new products faces a trade-off between openness and control.”492

Their case studies support propositions (2), (3), (5) and (6). (1) is not neces-
sarily supported. As large companies benefit greatly from interorganisa-
tional standards, they are willing to pay for the standardisation even if 
there are ‘free-riders’. (4) is not necessarily supported, as interorganisa-
tional standards used intensively by a few companies can be of more value 
than standards used less intensively by many companies. (7) is not sup-
ported, as openness seems to be a critical factor for the adoption of all the 
interorganisational standards analysed. Kotinurmi et al. (2003) see the 
main reason for these differences in the fact that the end-users are compa-
nies and not individuals consuming a standards-based product.  

Despite these differences with respect to the usual economics of stan-
dards and the practical importance of interorganisational standards, the 
actual organisational and political processes in the development of such 
standards were rarely a topic of research.493 Moreover, Nelson/Shaw (2003) 
call for more research on these SDOs after conducting a comprehensive 
survey on the adoption of IO specifications. What follow accordingly pro-
vides two in-depth case studies on the development of RosettaNet and 
ebXML, which are considered the two most important SDOs for interor-
ganisational standards, but have not yet been analysed in detail.494

5.2 The Case of RosettaNet 

The electronics industry is one of the most dynamic industries.495 As new 
technologies are invented and introduced into markets within short peri-
ods, supply chain networks are constantly evolving.496 Grove (1996) de-
                                                     
492  Kotinurmi/Nurmilaakso/Laesvuori (2003), p. 136. 
493  See the overview in subsection 3.3.1. 
494  See also the interconnections in Figure 5.6. 
495  Here, the electronics industry mainly comprises computer and telecommunications 

hardware. These two sectors make up more than 60% of the 700 billion US$ electron-
ics industry, which includes other segments such as automotive, measurement, 
medical and military electronics (see Norberg/Banavige (1999), p. 20). 

496  See Thomas (1999). 
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scribes the transformation of the electronics industry from a vertically 
integrated industry with few companies to a horizontally specialised in-
dustry with many specialised players.497 Similarly, Afuah (2003) identifies 
the tendency for firms to grow horizontally but shrink vertically. In this 
process, IOS play a crucial enabling and driving role.498

Like other industries, the electronics industry for many years used to 
rely heavily on EDI solutions to connect supply chain partners. The several 
disadvantages of EDI, however, led to the formation of the RosettaNet 
consortium. Its notable success and its particular approach make Rosetta-
Net an important case for research on interorganisational standards. Al-
though RosettaNet is mentioned in the literature quite often, no in-depth 
research case studies on its standardisation practices are available yet. This 
section thus fills this gap and analyses RosettaNet in detail with the focus 
on the development of its standard specifications. First, the reasons for the 
formation of RosettaNet are described. The following subsection shows the 
growth and organisational structure of RosettaNet. Subsection 5.2.3 dis-
cusses its technical architecture and the Foundational Programs, while 
subsection 5.2.4 is dedicated to the process specifications and Milestone 
Programs of RosettaNet. 

5.2.1 Formation 

The roots of RosettaNet are closely bound up with one man, Fadi Che-
hadé. As an impecunious Egyptian boy, he migrated alone to the United 
States, studied at Stanford, and finally became responsible for e-commerce 
activities at the electronics distributor Ingram Micro.499 There he developed 
a Web-based extranet solution for connecting hundreds of suppliers and 
thousands of resellers.500 In 1997, Chehadé led a project to establish a more 
advanced connection between Ingram Micro and its supplier 3Com. How-
ever, not only the incompatibility of the respective systems, but especially 
the different business processes of the two companies made the project 
very time-consuming and expensive.501 After its successful completion, 

                                                     
497  See Grove (1996), p. 44. 
498  See also the discussion in section 3.2. 
499  See Anderson (2001). 
500  See RosettaNet (1999a) 
501  See Medina (2000). 
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another of Ingram Micro’s partners  asked for a similar solution. In the 
light of the agonising  integration involving 3Com, Chehadé was wary of 
such projects and had the idea of reusing the solutions already developed 
wherever possible. The basic idea of standardised interorganisational 
processes for the electronics industry was born.502

As such an ambitious plan calls for broad support, Chehadé had to con-
vince other companies of his ideas. In February 1998, he gathered together 
representatives from 26 major companies linked to the electronics indus-
try, including Compaq, EDS, Federal Express, Hewlett-Packard, Intel and 
Microsoft,503 and presented his vision of a “common XML-based machine-
to-machine e-business standard.”504 To develop and promote it, he pro-
posed to found a non-profit consortium, which would be supported by 
lending top executives and financial contributions from the member com-
panies. Not surprisingly, he could not convince the participants, who re-
garded the plan as too ambitious to be feasible. The meeting ended with-
out a decision being taken.505 Nevertheless, Chehadé did not give up and 
finally won the endorsement of another major company, which he refuses 
to name publicly.506

Eventually, Chehadé managed to gather sufficient support from indus-
try and an impressive list of firms officially founded the non-profit consor-
tium RosettaNet: ABB, American Express, CHS Promark Electronics, Cisco 
Systems, CompUSA, Compaq, Computacenter, Computer 2000, Deutsche 
Financial Services, EDS, Federal Express, GE Information Services, GSA, 
HP, IBM, Ingram Micro, Insight, Intel, MicroAge/EC Advantage, Micro-
soft, Netscape, Oracle, PC Order, SAP, Tech Data, Tech Pacific Holdings, 
Toshiba and United Parcel Service.507 The list includes companies as di-
verse as manufacturers, distributors, shippers, financial institutions and 
software vendors. 

The name RosettaNet is taken from a stone found close to the Egyptian 
city of Rosetta in 1799 by a soldier from Napoleon’s army. Dating back to 
196 B.C., the stone carried the same message in Greek and two Egyptian 

                                                     
502  See Medina (2000). 
503  See Sullivan (2003), p. 26. 
504  Sullivan (2003), p. 26. 
505  See Sullivan (2003), p. 26. 
506  See Sullivan (2003), p. 26. 
507  See RosettaNet (1998b). 



The Case of RosettaNet 139 

languages. With the help of what became known as the Rosetta Stone, 
scholars were able to decipher the Egyptian language.508 This historical 
background serves primarily as a metaphor, as RosettaNet supports the 
translation of one company’s language into another’s. Additionally, it re-
calls the Egyptian roots of RosettaNet’s founder Fadi Chehadé. 

The mission statement stresses the fact that RosettaNet was not only 
perceived as a technical initiative, but rather as a huge management effort 
as well: 

“RosettaNet will adopt, promote, and facilitate the deployment of open con-
tent and open transaction rules for increasing IT supply chain and electronic 
commerce efficiency. Its mission is to provide common business interfaces for 
supply chain trading partners and their customers to exchange information 
and transactions.”509

This mission is also reflected in its initial organisational structure. All the 
founding companies sent top executives to RosettaNet’s Managing 
Board.510 This was responsible for the further development of the Rosetta-
Net organisation and its specifications. Moreover, three types of partners 
supported this work. While Architect Partners contributed to the specifica-
tions, Coalition Partners supported the marketing, and Execution Partners 
assisted in actual RosettaNet implementation projects.511 Right from the 
beginning, a Web-based platform helped to coordinate the efforts of all 
participants. 

The operational work of RosettaNet started with four projects. One was 
concerned with general product information such as identification num-
bers, product descriptions, product classification and product shipping 
data. Three others defined technical attributes and determined sample 
values for the technical specifications of software, memory, and laptops.512

Standardising all these aspects is a crucial prerequisite for the unambigu-
ous selection of products and thus for the automation of interorganisa-
tional processes.513

                                                     
508  See RosettaNet (2004a), p. 4. 
509  See RosettaNet (1998b). 
510  See RosettaNet (1998b). To mark official RosettaNet concepts, they begin with a 

capital letter and are spelled in the original American English way. 
511  See RosettaNet (1998b). 
512  See RosettaNet (1998a). 
513  For a discussion see section 5.1.2. 
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5.2.2 Growth and Organisational Structure 

RosettaNet’s current organisational structure is best understood by tracing 
the major events since its founding. Table 5.2 summarises the milestones in 
its history, which I will further discuss in this subsection. 

Table 5.2: Milestones in RosettaNet History514

Year Regional Expansion Organisational Change 

1998 Americas Founding 
Fadi Chehadé from Ingram Micro as CEO 
Information Technology Board 

1999 Europe Electronic Components Board 

2000 Japan 
Singapore
Taiwan

Jennifer Hamilton from Quantum as CEO 
Semiconductor Manufacturing Board 
Head for Asia activities 

2001 Korea Solution Providers Board 
Marketing Leadership Council 

2002 Malaysia Merger with Uniform Code Council 

2003 Philippines 
China

Telecommunications Council 
Alliance with OASIS 

2004 Australia Logistics Council 
Architecture Advisory Committee 
Herman Stiphout from Siemens as CEO 

Originally, RosettaNet was structured as a Managing Board and several 
kinds of partners. In 1999, it became obvious that companies delivering 
electronic components to the founding information technology firms 
should also be included in the standardisation efforts. In order to keep a 
separation of interests and responsibilities, RosettaNet was restructured as 
an industry-independent Executive Board and two industry-specific Man-
aging Boards for information technology and electronic components.515

The main goal was to transfer the specifications already developed to the 
new industry and to extend them only where needed. To avoid duplicate 

                                                     
514  Based on RosettaNet (2004a), p. 4. 
515  See RosettaNet (1999c). 
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efforts, both boards had representatives on the Executive Board, which 
was led by Chehadé and defined the overall RosettaNet strategy. Besides 
the challenge of covering industry-specific demands, the specifications 
developed also have to cover regional differences. In the same year a 
European Office thus opened as a first step towards ensuring the global 
applicability of the RosettaNet specifications.516

At the beginning of 2000, Dell joined the Information Technology Board. 
This is noteworthy, as the tremendous growth of Dell to become the larg-
est computer supplier in the world is attributed to the excellent manage-
ment of its supply chain.517 The hesitation of Dell in joining RosettaNet can 
be interpreted as a strategy not to share its supply chain management ex-
pertise with its main competitors and thus lose its competitive advantage. 
The pressure from important suppliers (e.g., Intel) was probably too great 
to ignore RosettaNet, and Dell had to adopt it too. Today Dell is still an 
active member, but only with Associate Partner status, indicating its cau-
tious participation.518 Nevertheless, most other large players in the elec-
tronics industry have remained clearly committed to RosettaNet. For in-
stance, the Fadi Chehadé’s successor in leading the consortium was 
Jennifer Hamilton, an on-loan executive from Quantum, at the time a large 
hard disk supplier. 

In 2000, RosettaNet experienced the highest member growth in its his-
tory (see Figure 5.7). The main reason for this was the strong expansion 
into Asia, where many companies in the electronics industry have their 
headquarters. In March 2000, RosettaNet Japan was formed as an affiliate 
of RosettaNet with its own organisational sub-structure and Web pres-
ence.519 This is different from the European Office, which was highly inte-
grated into the US organisation. It is a tribute to the greater differences 
between Western and Asian business culture that also explains Rosetta-
Net’s partnership with CommerceNet Japan.520 Similarly, the Infocom De-
velopment Authority (IDA), an agency of the Singapore government, sup-
ported the formation of RosettaNet Singapore. Simultaneously, RosettaNet 

                                                     
516  See RosettaNet (1999d). 
517  See Magretta (1998). 
518  See RosettaNet (2004m). 
519 See RosettaNet (2000a). 
520  CommerceNet Japan is a non-profit organisation promoting electronic business in 

Japan. 
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Taiwan was founded with the semi-governmental Institute of Information 
Industry (III) and the Taiwan High-Tech Industry CIO association.521 The 
main mission of these Asian affiliates is “to address regional differences in 
business practices and how they will conform to or influence modifica-
tions and/or enhancements to global RosettaNet standards.”522 To prevent 
too much divergence between global and Asian specifications, RosettaNet 
appointed a vice president for Asia, to whom the Asian affiliates have to 
report.523 Moreover, as many of the new Asian companies were manufac-
turing semiconductors, a separate Semiconductor Manufacturing Board 
was established in 2000. Since then, RosettaNet has been covering the 
whole electronics supply chain “from silicon to desktop”.524

Partnering with the Korea Institute for Electronic Commerce, in 2001 
RosettaNet Korea was created as another affiliate in a country with a 
strong electronics industry.526 Moreover, a newly established Solution Pro-
vider Board aimed at tightening the partnerships between supply chain 

                                                     
521  See RosettaNet (2000b). 
522  See RosettaNet (2003j). 
523  See RosettaNet (2000b). 
524  RosettaNet (2000b). 
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526  See RosettaNet (2001b). 
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companies and solution providers. Enterprise application and middleware 
developers, system integrators, consultancies, service providers and other 
intermediaries are coordinated to improve software solutions and imple-
mentations.527 Since the same year, the Marketing Leadership Council has 
bundled all activities related to communicating RosettaNet’s success and 
to recruiting new members. 

In 2002, RosettaNet Malaysia was founded as yet another Asian affiliate 
with strong governmental support from the National IT Council.528 Even 
more important was the merger with the Uniform Code Council (UCC). 
Having already been cooperating from an early stage, its merger with 
UCC clearly aimed to expand the RosettaNet specifications to other indus-
tries. At that time, UCC was already present in 23 industries, but with a 
strong focus on retail and grocery. The merger was also intended to reduce 
the confusion in the face of the many different standards development 
organisations available.529

In 2003, two further Asian countries joined RosettaNet: first the Philip-
pines, supported by Semiconductor and Electronics Industries in the Phil-
ippines, Inc.530; second RosettaNet China, which had already been in 
preparation more than two years before,531 when Hamilton had negotiated 
with China’s SDOs and top executives from electronics companies.532

Eventually, she even won over the governmental Ministry of Science and 
Technology for an official alliance with RosettaNet. Moreover, Siemens led 
a group of firms to establish a new board for the telecommunications in-
dustry.533 Finally, having been cooperating before, RosettaNet and OASIS 
formed an official alliance to develop interorganisational specifications 
jointly. This was intended to avoid a duplication of efforts, with OASIS 
keeping industry-neutral and RosettaNet focusing on electronics-industry-
specific standards.534

                                                     
527  See RosettaNet (2001c). 
528  See RosettaNet (2003h). 
529  See RosettaNet (2002b). 
530  See RosettaNet (2003j). 
531  See RosettaNet (2003i). 
532  See RosettaNet (2001a). 
533  See RosettaNet (2003b). 
534  See RosettaNet (2003e). 
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In 2004, the formation of RosettaNet Australia together with EAN Austra-
lia was the latest expansion of RosettaNet’s regional coverage.536 Further-
more, Singapore’s IDA fostered the creation of the Logistics Council to 
better adjust specifications to the requirements of the logistics industry.537

Having six different industry boards and councils led to a renaming of the 
industry-specific Managing Boards as Global Councils and the Executive 
Board as Executive Committee.538 Moreover, the information technology 
board is now called the Computer and Consumer Electronics Council. As 
it became increasingly difficult to coordinate the development of the basic 
technological architecture within the Industry Councils, this was concen-
trated in the newly formed Architectural Advisory Committee.539 Figure 
5.8 summarises the current RosettaNet organisation based on the discus-
sion so far. Also in 2004, the UCC named Herman Stiphout from Siemens 
as president of RosettaNet, succeeding Hamilton. 

                                                     
535  Based on RosettaNet (2004a), press releases, Web site information. 
536  See RosettaNet (2004g). 
537  See RosettaNet (2004k). 
538  See the comparison of RosettaNet (2003a) and RosettaNet (2004a). The redesign of 

RosettaNet’s corporate identity including the official slide layout indicates further in-
ternal re-organisation.  

539  See RosettaNet (2004h). 
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An important topic for the development of standards specifications is 
the different kinds of participation options, as these have a great influence 
on the costs and benefits a firm can draw from developing and adopting a 
specification. RosettaNet offers four kinds of participation options: Associ-
ate Partner, Partner, Premier Partner and Council Member. Associate 
Partners have member access to the Web site, where they can publish what 
is known as a Business Profile with basic information about their organisa-
tion. They can participate in regional seminars and forums and can use 
some RosettaNet implementation support and services. In addition to this, 
Partners have access to implementation resources and to the Connectivity 
Profiles of Premier Partners. They can participate in training seminars and 
use more advanced services. They can also use the RosettaNet partner logo 
to be recognised as a RosettaNet partner in public presentations. Status as 
a Premier Partner adds the ability to publish Connectivity Profiles, which 
enables the automated exchange of trading partner configuration informa-
tion. Moreover, they have the opportunity to participate in Industry Coun-
cils. Finally, being a Council Member is the only way to vote on standards 
decisions or to sponsor development programmes. Council Members can 
also participate in several councils at the same time. In 2004 the annual fee 
for a single council membership was 50,000 US$ and for two or more 
council memberships 100,000 US$. Comparatively cheap are regional 
memberships for plain Partner status, which range from 900 US$ for Ro-
settaNet Philippines to 5,000 US$ for RosettaNet Japan.540

These fees ensure that firms only participate in councils if they have a 
strong interest in the respective benefits. It is no surprise that only 11 of 
the 28 companies that founded RosettaNet are still council members today: 
Cisco Systems, Compaq (as HP), Federal Express, Hewlett-Packard, IBM, 
Intel, Microsoft, Oracle, SAP, Toshiba and UPS. All the other founders 
have left their council status, including Ingram Micro, which no longer has 
member status, though it is still listed as a user of RosettaNet standards. 

In 2003, RosettaNet had more than 500 partner members, with 158 in 
America, 46 in Europe, and 351 in Asia.541 The latter contributed about 51 
million US$ in the form of infrastructure, member funds and on-loan em-

                                                     
540  See RosettaNet (2004e). 
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ployees.542 RosettaNet has about 25 full-time employees and more than 100 
business and technical on-loan employees.543 The on-loan employees usu-
ally spend two years working for the consortium, dedicating 25-100% of 
their working time. 

5.2.3 Architecture and Foundational Programs 

The RosettaNet architecture consists of three main parts:544

– RosettaNet Implementation Framework (RNIF) 
– Dictionaries
– Partner Interface Processes (PIPs) 

RNIF offers a technical platform for exchanging documents between busi-
ness partners. It defines a XML-based message format including authenti-
cation, authorisation, encryption, and non-repudiation for reliable message 
exchange via the Internet infrastructure.545 The dictionaries define common 
business semantics for unambiguous messages. The RosettaNet Business 
Dictionary defines business properties and business data entities, while 
the RosettaNet Technical Dictionary provides common properties for de-
scribing products. Both use standards from other SDOs. The Data Univer-
sal Numbering System (DUNS) provided by Dun and Bradstreet is a 
worldwide standard for the identification of business entities and loca-
tions. The United Nations Standard Products and Services Code 
(UN/SPSC) serves for the classification of products and services. Addition-
ally, the Global Trade Item Numbers (GTIN) administrated by UCC and 
EAN International enable the direct identification of products and ser-
vices. Based on RNIF and the dictionaries, the Partner Interface Processes 
(PIPs) specify business processes for the quick coupling of supply chain 
companies.

As the business environment is changing permanently, it is obvious that 
all these specifications have to be revised and adapted frequently. Roset-
taNet thus coordinates formal ‘Programs’ for their further development. It 

                                                     
542  See RosettaNet (2003i). A rough estimation of RosettaNet’s budget might thus be 80-

100 million US$ per year. 
543  See RosettaNet (2004a), p. 16. 
544  See Robson/Stern-Peltz/Tearnen (2003), p. 27. 
545  See Yendluri (2000), p. 3. 
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would not be a standards organisation if it had not standardised the ap-
plied development methods. In general, the Global Council members pro-
pose, execute and monitor such a Program. Each participating council 
member has to contribute resources to a Program. When a Program gets 
started, the Program Team operates independently of the Global Councils 
and is supervised by Commitment Leaders from the Program Sponsors 
and advised by the central RosettaNet Program Office.546

A Program Director manages the day-to-day activities of a Program 
Team, which always includes four further positions: a Program Scheduler, 
a Program Communicator, a Focus Process Leader and a Standards Prod-
uct Manager. While the Program Scheduler manages dates and dependen-
cies using a Web-based schedule, the Program Communicator handles the 
communication with other members and maintains related presentations 
and Web content. The Focus Process Leader manages a team of 5-10 ex-
perts developing the actual specifications. The Standards Product Manager 
has a pivotal role, as he is responsible for the specifications developed 
meeting the business requirements. Depending on the Program type, a 
Standards Engineer from the RosettaNet Architecture Office, a Technical 
Manager and/or further Engineering Resources complete the Program 
Team. After the completion of the specification development, the Program 
Team is transformed into a Validation Team, consisting of some former 
team members and some new team members especially from solution 
providers and early adopters, which do not necessarily have to be council 
members. This team tests the specifications in at least three prototypes 
connecting actual trading partners.547

Depending on their background, the participants, they represent differ-
ent interests during the development process. Three types can be differen-
tiated: 

– The most neutral is the RosettaNet staff, which consist of full-time em-
ployees of the consortium. These fill the Program Office, the Architec-
ture Office, and provide the Validation Manager. 

– Although expected to refrain from lobbying, the on-loan resources may 
naturally be biased towards their sponsoring company. Nevertheless, 
RosettaNet urges them to act as neutrally as possible. Program Direc-
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tors, Program Schedulers, Program Communicators and Focus Process 
Team Leaders are staffed with on-loan resources. 

– The program participants clearly represent the interests and require-
ments of their individual companies. These fill the post of Commitment 
Leader, and include a member of the Focus Process Teams during de-
velopment, and/or an Implementation Expert in the validation phase.548

RosettaNet gives several reasons why firms benefit from participating in a 
specification development program. As a program sponsor, a council 
member can direct RosettaNet resources to a concrete interorganisational 
problem in whose solution it is highly interested. If other partners experi-
ence similar problems, they can join resources to develop a solution. Be-
sides this direct benefit, program sponsors attract public awareness as 
supply chain leaders through press releases, speaking engagements and 
company logos on official RosettaNet Web pages and materials.549 Addi-
tionally, sponsors and all other participants that send on-loan resources 
benefit from gaining employees with in-depth knowledge of RosettaNet 
specifications. Even if companies only send Focus Process Team members 
or simple Program Participants, they still improve their skills in resolving 
real implementation issues. The RosettaNet Web-based Intranet platform 
offers detailed postings of open positions needed for forming Programs. 
Even in later phases companies can participate in a Program, e.g., to vali-
date and implement the specifications in prototypes.550

To avoid conflicts resulting from different opinions on the individual 
contributions to a specification, RosettaNet follows a clearly formulated 
intellectual property rights policy. It covers only “business methods, busi-
ness process, data structure, and data format specifications”,551 which are 
the main products of the consortium’s efforts. The major goal of the policy 
is the protection of the specifications and their users from the claims of 
contributing participants. Consequently, RosettaNet specifications are 
generally royalty-free and their use will not be charged. The policy, how-
ever, allows royalty-bearing specifications in ‘extraordinary circum-
stances’, which have to be approved by the applicable council and are 
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labelled accordingly.552 Since June 2002, all Program participants have 
formally had to agree to the intellectual property rights policy or formally 
withdraw if they do no longer agree. 

Besides the organisational structure of Programs, RosettaNet members 
also use a standardised specification method, which evolved in nearly 50 
Programs and is sketched in Figure 5.9. In the first phase, opportunities 
and restrictions for a new Program are identified, including the industry 
situation and affected stakeholders. Then a prospective RosettaNet Pro-
gram Director interested in starting a new program presents his ideas to 
other members in various RosettaNet user meetings all around the 
world.553 Having gained sufficient support from other members, they give 
a recommendation to the council in question. If this decides to pursue the 
initiative further, sponsoring council members are assigned as the pro-
posal owners. In the Program Forming phase, these develop a detailed 
program plan and promote their ideas in order to raises awareness among 
other partners. The Program Sponsors and their provided resources are 
secured through formal agreements to the intellectual property rights pol-
icy and through the staffing of teams. If all governance guidelines are met 
and the council has agreed, the Program can be initiated. 

The Investigation and Requirements Gathering is probably the most 
critical step, which explains why only formal partners have the right to 
participate. The first activity is to scan existing RosettaNet and other speci-
fications to ascertain whether they already offer solution approaches to the 
targeted problem. Then the program team develops scenarios and use 
cases, and conducts surveys among the participating companies to identify 
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all requirements. These are analysed, consolidated and finalised in several 
feedback loops. Depending on the type of Program, additional elements 
for the architecture, supporting tools and/or new methods are then devel-
oped. The Engineering Design and Development phase comprises the 
writing of the actual specifications. The Focus Process Team develops 
UML models of the processes, generates XML Schemas, writes supporting 
documents, and revises this output in several loops including feedback 
from the participating firms. Before publication of a specification such as a 
PIP package, the consortium has to accept it formally. 

For the Validation, Implementation and Support phase, the Program 
Team is transformed into a Validation Team, including new team mem-
bers in particular from solution providers. This team tests the specifica-
tions in prototypes and improves them if they do not meet the original 
business requirements. When the specifications are mature, RosettaNet 
Implementation Guidelines (RIGs) are created, and both specifications and 
guidelines are published on the Web site.555 The Program Results Evalua-
tion and Promotion phase completes a Program. The adoption of the speci-
fication is evaluated and its benefits are estimated. Moreover, the Program 
results are systematically promoted to foster further adoption. For in-
stance, ROI metrics are defined and results published, on-loan resources 
are recognised, quotations from satisfied executives are cited, and Web 
casts are conducted. Ideas for additional initiatives are systematically col-
lected and lay the ground for follow-up Programs. Finally, the Program is 
closed. 

The RosettaNet method distinguishes between two basic types of Pro-
grams: Foundational Programs providing formal definitions and methods, 
which Milestone Programs then use to specify business semantics and 
processes. Foundational Programs are thus concerned with the evolution 
of architectural and methodical parts of the RosettaNet specifications. 
Milestone Programs focus on the development of the actual interorganisa-
tional standards, i.e. Partner Interface Processes (PIPs).556 This subsection 
gives an overview of Foundational Programs, while the next subsection 
analyses the Milestone Programs in more detail. 

                                                                                                                         
554  Based on RosettaNet (2003d). 
555  Note that the RIGs are not available to the public, only for members. 
556  See RosettaNet (2003g). 
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Table 5.3: Completed RosettaNet Foundational Programs557

Program Description 

Global Company 
Identification  

Addressed issues surrounding the use of the Data Universal 
Numbering System (DUNS) as a Global Company Identifier 
in PIPs. 

Interoperability Improved software and implementation interoperability 
within the RosettaNet trading network through collateral, 
education and testing activities. 

Next Generation 
Architecture 

Focused on enhancing RosettaNet's architecture, including 
its PIP specification architecture, to support modular PIP 
design as well as transactional, informational and collabora-
tive business processes. 

PIP Specification 
Format

Delivers methodologies for specifying PIPs in XML-Schema 
and BPSS and for producing accompanying implementation 
aids to PIP development. 

Trading Partner 
Agreements

Created a TPA for RosettaNet transactions and for general 
electronic information exchange. 

Table 5.3 shows the Foundational Programs completed by September 2004. 
The Global Company Identification was one of the first, as RosettaNet 
decided in 1999 to adopt DUNS instead of developing a new specifica-
tion.558 The Interoperability Program resulted in guidelines and testing 
tools to improve the interoperability of software solutions supporting Ro-
settaNet specifications. The goals of the Next Generation Architecture 
Program to enhance RosettaNet’s architecture proved to be quite complex. 
In 2002 it led to the Programs Dictionary Architecture, Domain Model, and 
PIP Specification Format. The latter developed a new PIP format based on 
XML Schema and ebXML BPSS aiming at more precise and machine-
readable specifications and better support for a more modular PIP archi-
tecture. Besides RosettaNet, EDIFICE, ESIA and the UN/CEFACT Legal 
Working Group drove the Trading Partner Agreements Program. Drawing 
on existing work and experience with EDI, they created a multipurpose 
document template that “covers relevant legal aspects of any electronic 

                                                     
557  See RosettaNet (2004f).. 
558  See RosettaNet (1999b). 



152 The Development of Interorganisational Standards 

information exchange [aiming at] removing many trust and psychological 
barriers normally associated with negotiating such agreements.”559

Both the growing scope of RosettaNet and the fast evolution of informa-
tion technology create the need for the RosettaNet architecture to be con-
tinuously adapted. Hence, there are always several Foundational Pro-
grams in an active state. Table 5.4 gives an overview of the different topics 
that were under development in September 2004. I will not discuss all of 
them, but highlight some. 

The Constraint Description Program, for example, proposes to use Se-
mantic Web specifications such as OWL to improve the consistency of 
information exchanged.560 However, it is still at the stage of formation, as 
the RosettaNet Automated Enablement Program already covers some of 
the aspects. With its goal of significantly reducing the time and costs of 
PIP implementations, the latter is a crucial Program for the further devel-
opment and adoption of RosettaNet specifications. It was submitted as a 
proposal to the councils in May 2003 and its investigation phase completed 
in October 2003. It had not been completed by September 2004, but was far 
advanced. The Program sponsors are Menlo Worldwide, HP, Intel, Micron 
Technology and Arrow Electronics. The Focus Process Team is staffed 
with employees from Adobe, the University of California, InSync Soft-
ware, Cisco Systems, GridNode, E2open, Formfill, Fujitsu, Global eX-
change Services, Nokia, ADOS, Texas Instruments, TIBCO Software, Mo-
torola, National Semiconductor, NIST and ePromostandards Alliance 
(ePSA). 

While the use of PIPs enables the automation of interorganisational 
processes, the implementation still involves a lot of manual work requiring 
project teams on both sides. These have to meet frequently to agree on 
details of the PIPs and test the implementations. The resulting set-up time 
and costs are prohibitive for connecting hundreds of partners and/or small 
and medium-sized enterprises (SMEs) using PIPs.561

                                                     
559  See RosettaNet (2001d), p. 4. 
560  See subsection 5.1.1 for a discussion of the Semantic Web approach.  
561  See Robson (2003). 
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Table 5.4: Active RosettaNet Foundational Programs562

Program Description 

Constraint
Description

Leverage OWL and/or similar technologies to describe and 
check consistency of constraints at the message, document 
and information-model levels, which are general, industry-
specific, or trading partner-specific.

Dictionary
Architecture 

Provides a scaleable architecture for RosettaNet dictionar-
ies.

Domain Model Provides the nucleus of the RosettaNet domain model (of 
reusable XML & UML objects), along with the documented 
processes by which PIP developers can make use of and 
extend the domain model. 

Message Control & 
Choreography 
Program 

Extend RosettaNet PIP architecture to support integrated 
multi-PIP  
and multi-party business interactions to enable long-
running processes in dynamic trading networks. 

Multiple Messaging 
Services 

As RosettaNet architecture extends to support flexible, low-
cost document exchange models and also evolves to sup-
port Web Services-based exchanges, enhanced messaging 
capabilities are required beyond current RNIF specifica-
tions.

RNBD
Development

Enhances the RNBD for interaction with PIP specification 
development and publication processes. 

RNTD
Development   

Provides ongoing development and management of the 
RosettaNet Technical Dictionary. 

RosettaNet Auto-
mated Enablement 

Proposal for RosettaNet to offer a scalable and flexible ar-
chitecture that makes it a viable solution for even the small-
est and least technically advanced trading partner. 

RosettaNet  
Methodology

Focuses on RosettaNet process and methodology improve-
ments, and is driven by the RosettaNet operations team. 

RosettaNet Ready Provides the tools and services required to measure soft-
ware compliance with RNIF and PIPs specifications, and 
enable low-cost implementation testing solutions. 

                                                     
562  See RosettaNet (2004f).  
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The main reason is the specification format of conventional PIPs. A PIP 
comprises a PIP package with human and machine-readable specification 
documents and a human-readable RosettaNet Implementation Guide. The 
latter describes in prose how to implement a PIP. For an actual implemen-
tation, several constraints usually have to be explicated that fully comply 
with the official specifications. It is important to understand this aspect, as 
users can tighten a specification, but – in order to guarantee compatibility 
– must never extend it. For example, a data field can be changed from op-
tional to mandatory, but never vice versa. Put differently, implementations 
always have to be a logical subset of the official PIP specification. If exten-
sions are needed, they have to be added via a Milestone Program to the 
official specifications. 

The necessary constraints, however, have to be communicated to the 
partners via individual implementation documents, which are also only 
human-readable. The main idea of the RosettaNet Enablement Automa-
tion Program is to describe these customizing constraints in a machine-
readable format dubbed ‘Trading Partner Implementation Requirements’ 
(TPIR). This replaces the RIGs and the individual implementation docu-
ments and can be automatically processed by appropriate software solu-
tions. For small companies or other scenarios without full backend integra-
tion, an automatically generated TPIR presentation format enables manual 
communication with a PIP. Moreover, TPIRs can be stored in a central 
repository such as the RosettaNet Trading Partner Directory and serve as a 
Connection Profile. In the ideal case, a completely automated PIP set-up 
between new trading partners would be possible. Although this vision is 
not fully realised yet, the results of the RosettaNet Automated Enablement 
available in September 2004 were very promising. They are an important 
step towards the ‘plug & play’ of business partners, even for exchanging 
information that is more complex. 

Finally, two characteristics of this Program are noteworthy. First, it 
draws a lot on the results of the new PIP Specification Format, i.e., XML 
Schema and BPSS. Second, the Program was split into two dependent 
parts, one as a Foundational and the other as a Milestone Program. This 
enabled the simultaneous development of the TPIR specification and new 
PIPs based on it, which lowered the total development time compared to a 
sequential approach that would have entailed first completing the Founda-
tional Program before starting the Milestone Program. 

Driven mainly by RosettaNet staff, the Methodology Program focuses 
on the improvement of central RosettaNet methods and processes. It com-
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prises four different projects: Council methodology, Program management 
methods (e.g., on-loan resources staffing), standards development meth-
ods (e.g., maintenance of specifications), and standards convergence strat-
egy. The results of the latter are made publicly available, which facilitates 
the positioning of RosettaNet compared to other standards initiatives.563

First, RosettaNet distinguishes four roles in governing a specification at-
tempt:

– “Build: RosettaNet to design, build, own and manage the total lifecycle 
of the standard 

– Lead: Within RosettaNet governance, gathering and intellectual prop-
erty (IP) rules, take a leadership role to develop standards that will be 
passed on to another organisation for long-term management 

– Motivate: RosettaNet to participate with another organisation under 
their governance, gathering and IP rules to develop a standard 

– Adopt: RosettaNet to use existing standards and integrate them into a 
new standard or solution”565

Second, RosettaNet distinguishes between a content view for business 
topics and an architecture view for technical issues. Both are further re-
fined, as depicted in the resulting matrix in Figure 5.10. To maintain the 

                                                     
563  See RosettaNet (2004l). 
564  See RosettaNet (2004l). Only selected examples shown here. Specifications under 
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clarity of the figure, it shows only certain selected specifications. The pub-
licly available version classifies about 90 different specifications and is 
regularly updated. 

The Foundational Programs described so far lay the organisational and 
architectural ground for the Milestone Programs, which the next subsec-
tion analyses in more detail.  

5.2.4 Partner Interface Processes and Milestone Programs 

The Partner Interface Processes (PIPs) are the very core of RosettaNet. As 
the name indicates, they specify the interfaces between the processes of 
business partners. The formal specifications enable the full automation of 
such processes. A conventional PIP package comprises DTD documents 
specifying tags for the necessary XML files, HTML documents describing 
the tags used on the basis of the RosettaNet Business and Technical Dic-
tionary, and text documents explaining the processes with UML diagrams. 
The latter offer three views.566 The Business Operational View “[c]aptures 
the semantics of business data entities and their flow of exchange between 
roles as they perform business activities”.567 Derived from the Business 
Operational View, the Functional Services View specifies all required net-
work components and their transaction dialogues. The Implementation 
Framework View defines the format of the XML messages that software 
systems exchange when executing a PIP.568 Apart from the DTD, the PIP 
specifications are not machine-readable, making fast and accurate imple-
mentations more complicated. The RosettaNet Automated Enablement 
aims to solve this problem through fully machine-readable PIPs based on 
ebXML BPSS (see previous subsection). 

In October 2004, the PIP directory listed 163 PIPs, of which 20% were 
not yet published, 17% on hold, 7% beta versions, 25% released, 27% vali-
dated and 4% obsolete.569 Obsolete, on hold, and not yet published PIPs 

                                                                                                                         
565  RosettaNet (2004l). 
566  The Business Operational View and the Functional Services View are derived from 

ISO’s Open-edi reference model described in ISO/IEC (1997). 
567  RosettaNet (2004d), p. 1. 
568  See RosettaNet (2004d), p. 1. 
569  Numbers based on RosettaNet (2004f) with partner access. PIPs in early develop-

ment phases (not yet published) are not shown to the public. 
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are either in the early stages of development or have been replaced by 
other PIPs. Beta versions are in advanced stages of development and have 
been submitted to RosettaNet members for voting. Released PIPs have 
been approved as official specifications, while validated PIPs have addi-
tionally have been successfully tested and implemented. 

All these PIPs are grouped into eight clusters, each concerning a certain 
area of business functions (see Figure 5.11). Cluster 0 offers PIPs for testing 
and failure notifications. Cluster 1 supports the selection of new trading 
partners and the exchange of basic information on products and services. 
Cluster 2 enables the periodic distribution of product and design informa-
tion. For the future, it should also support collaborative design and engi-
neering. Cluster 3 supports almost all issues concerning quotes and orders, 
including initiation, status reporting, discrepancy notification, invoicing, 
and payment. With 13 PIPs released and 18 validated it represents the core 
of RosettaNet’s PIP family and is the most mature cluster. Cluster 4 facili-
tates collaborative forecasting and inventory management, including price 
protection and the allocation of constrained products. Cluster 5 supports 
the exchange of marketing information such as lead information, cam-
paign plans, and design-win registration. Cluster 6 is concerned with after-
sales support and services including technical support and warranty man-
agement. Finally, cluster 7 supports the exchange of information directly 
relevant for production such as design, configuration, process and quality 
information. 

Each cluster is divided into several segments. For instance, Cluster 3, 
‘Order Management’ comprises the segments 3A, ‘Quote and Order En-
try’; 3B, ‘Transportation and Distribution’; 3C, ‘Returns and Finance’; and 
3D, ‘Product Configuration’. Segments currently have between one (0A: 
Administrative) and 18 PIPs (3B: Transportation and Distribution). All 
PIPs have reached at least the beta stage are available and usable without 
RosettaNet charging any fee. To enlist support for implementing PIPs, 
however, one has to be a RosettaNet member. For example, the RIGs are 

                                                     
570  See RosettaNet (2004f). 
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very useful for correctly implementing PIPs, but not available to the pub-
lic.

In 1999, when RosettaNet first started its specification efforts, an out-
sourcing partner executed the development of PIPs.571 As RosettaNet de-
cided to treat the development of interorganisational standards as its core 
business, the Programs were formed. While the Foundational Programs 
are concerned with evolving the general RosettaNet organisation and ar-
chitecture, the PIPs are developed in so-called Milestone Programs. Such a 
program does not usually focus on developing a specific PIP, but rather on 
solving a certain interorganisational business problem. Before developing 
new PIPs, the Program team has to check whether existing PIPs are appli-
cable to the problem under consideration or can be modified with reason-
able ease. This approach of reusing existing specifications is central to Ro-
settaNet’s overall goal of standardising processes wherever possible and 
deviating only where necessary. 

The difference between PIP architecture and Milestone Programs is also 
reflected in the way RosettaNet structures the latter. Interorganisational 
business scenarios are categorised along a phase-oriented perspective with 
orders as the central element (see Figure 5.12). Usually, Design, Demand 
Creation and Forecast lead to an Order, followed by Manufacturing, Logis-
tics and Payment. However, real business scenarios often deviate from this 
strict sequence and are much more intermingled, as the Figure 5.12 indi-
cates. Nevertheless, an order is always the core, as it has the direct legal 

                                                     
571  See RosettaNet (2004b), p. 1. 
572  See RosettaNet (2004a), p. 6. 
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and business impact. 
Milestone Programs can be differentiated in terms of five different 

stages:573

– Pending programs concern general areas where the development of 
new PIPs might be beneficial. 

– Proposed programs are in an early stage of formation and have to be 
approved by at least one Council before proceeding. 

– After approval, a program is equipped with the necessary resources 
such as the staff for the team roles. 

– Active programs have dedicated working teams on them, guided by 
strict implementation milestones, hence the term ‘Milestone Program’. 

– Finally, when a program has achieved its implementation milestones, its 
resulting specifications are published, and the program is completed. 

Since starting its own PIP development in 2000, RosettaNet has completed 
24 Milestone Programs. Table 5.5 gives an overview, including short de-
scriptions of all the Programs. 

Table 5.5: Completed RosettaNet Milestone Programs574

Program Description

SM Work in Progress Automation of inquiries and responses for work-in-process (WIP) on the semi-
conductor manufacturing factory floor enables better WIP visibility - reducing 
inventories and allowing for more flexible operations. 

Collaborative Fore-
casting - Phase 1 

Allows trading partners to improve the match between supply and demand. 

SM Order Manage-
ment

Addressed the unique order-management needs of the semiconductor manufac-
turing trading network, expecting to reduce IT and order transaction costs and 
improve customer service. 

SM Materials Addressed unique semiconductor process manufacturing requirements, looking 
to reduce IT and ordering costs and improve customer service. 

Basics & Express Enables the affordable adoption of RosettaNet standards for small- to medium-
sized companies. 

Design Win - Phase 1 Automates registration and approvals to improve the effectiveness of the design 
win process. 

iHub Identified a set of  business information needed to improve the match between 
supply and demand. 

Order Management 
in Japan – Phase 1 

Implements purchase order processes in Japan-based companies. 

                                                     
573  See RosettaNet (2004f). 
574  See RosettaNet (2004f). 
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Table 5.5 (continued): Completed RosettaNet Milestone Programs575

Program Description

Product Information 
Exchange 

Access to technical information for all phases of electronic assembly, design and 
manufacture. 

Ship from Stock - 
Phase 1 

Developed the total ship from stock and debit/credit process and automated the 
first part of the business scenario in 2001. 

Order Management - 
Phase 2 (SM) 

Extends purchase order process capabilities and increases implementations by 
Semiconductor Manufacturing trading partners. 

Manufacturing WIP - 
Phase 2 

Automates manufacturing factory floor information exchanges to reduce invento-
ries and allow for more flexible operations. 

Forecasted Inventory 
Management 

Improves the stability of inventory supply and reduces shortages and excessive 
stock. 

Manufacturing Work 
Order

Provides the ability to release orders to the factory floor with the supporting 
manufacturing process information. 

Design Engineering 
Information 

Sends technical design information to reduce analysis and selection time and to 
improve product promotion efficiency. 

Order Management 
in Japan - Extended 

Extends order process capabilities to increase supply-chain effectiveness and 
accelerate RosettaNet standards adoption. 

Ship From Stock - 
Phase 2 

Automates the full business scenario to significantly reduce the number of man-
ual transactions and improve days to payment. 

Collaborative Fore-
casting - Phase 2 

Extends the forecasting process capabilities to improve the match between supply 
and demand. 

Ship Notice Automates the advanced ship notice exchange providing early warning and 
improved cycle time. 

Design Win - Phase 2 Deploys Design Win standards to improve channel efficiency, automate and 
expedite data collection and sharing. 

Direct Ship/3PL Supports both the outsourced manufacturer shipment and the direct shipment to 
the customer through a third party logistics (3PL) provider. 

Global Billing Adds functionality to existing RosettaNet invoicing and payment PIPs to support 
global billing. 

Order Management 
Japan – Advanced 

Continues and enhances the activities of OMJ(2001)/OMJ Extended(2002) for 
further acceleration of RosettaNet standards adoption in the global supply chain 
process of electronic components through strong leadership and collaborative 
resolution by member companies. 

Price and
Availability 

Automates and standardises the process for requesting real time price and avail-
ability from suppliers (product providers). 

In September 2004, 13 Milestone Programs were in an active state. Table 
5.6 gives an overview of the basic goals of these active programs. 

                                                     
575  See RosettaNet (2004f). 
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Table 5.6: Active RosettaNet Milestone Programs576

Program Description 
eCustoms
Declaration 

Customs import/export procedures traditionally have been a manual process in 
many countries. Usually it is bogged down by many processes. To facilitate faster 
movement of goods with enhanced efficiency, there is ample opportunity for im-
provement through automation and standardisation. 

Engineering
Information  
Management 

Aims to migrate the exchange of engineering information from a paper to electronic 
format.

Material  
Composition 

The high-tech industry needs to know the material composition of their products to 
satisfy legislation, drive environmental improvements in design, and be capable of 
providing information for customers and stakeholders when required. 

Payment Develops a simple payment process to streamline reconciliation of accounts receiv-
able and improve the payment information flow for faster cash. Business and institu-
tion benefits will be achieved by this e-business process that has the objectives of 
reducing processing costs through automating accounts receivable reconciliation 
and improving the flow of payment information. 

Product Catalog 
Information 

Seeks to exchange product information to enable buyers to manage the procurement 
of a specific item from a seller. 

RosettaNet Auto-
mated Enable-
ment

Proposal for RosettaNet to offer a scalable and flexible architecture that makes it a 
viable solution for even the smallest and least technically advanced trading partner. 

Sales Reporting Aims to design a standard process for transmitting Product Sales information from 
single or multiple points of the sales chain. The objectives are to improve the infor-
mation flow and reduce the costs of managing the associated business processes that 
generate and utilise the information. 

Semiconductor 
Test Data Ex-
change

Aims to design a standards-based process for transmitting Semiconductor test data 
from manufacturing fabricators (FABS) to foundry customers: Fabless Semiconduc-
tor Companies (FSC).  The objectives are to improve information flow, data integrity 
and to reduce the costs, for both the customer and the foundry, of managing the 
associated business processes that generate and utilise the data. 

Service Contract 
Information  
Management 

Drives development of an e-business process to automate the management of service 
contract information. Economic benefits are reduced parts-carrying costs, reduced 
logistics costs for mis-shipments, reduced data rework at time of service delivery, 
more accurate picture of contract start/end possibly leading to higher sales of re-
newed contracts to the service provider. 

Shipment Booking 
and Status 

Develops bi-directional communication between shippers, logistics providers and 
transportation providers in order to send initial pre-booking, acknowledgement, and 
confirmation of actual booking of shipments, booking cancellation, and shipment 
status. 

Shipment Notifi-
cation Manage-
ment

Enables trading partners to deliver standardised shipment information. The purpose 
of this effort is to enable complex shipments and multiparty shipment notifications. 

TC Order To Cash 
(Phase 1) 

Applies Order To Cash e-business process model to the telecommunications indus-
try.

Warranty Automates the warranty claims process to eliminate redundant data entry and 
improve the warranty information quality. 

                                                     
576  See RosettaNet (2004f). 
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Internally, seven further programs were at the proposal state (their pre-
liminary names were eDistribution, eDiagnostics, Automated eTicketing, 
Material Release, Complex Product & Services, Freight Invoicing, and 
Semiconductor Process Data Exchange). 

To illuminate which companies are the main ones driving the develop-
ment of RosettaNet specifications, I have analysed the participation of 
RosettaNet Council members in Foundational and Milestone Programs. 
The data is taken from the RosettaNet Trading Partner Directory, includ-
ing active and complete programs.577 For an overview, Figure 5.13 shows 
the 15 most active Council members and the number of Programs each one 
has sponsored or participated in. 

Although the many regional affiliates of RosettaNet in Asia might have 
implied a bias towards Asian firms, Figure 5.13 reveals a certain domi-
nance of US companies in the RosettaNet Programs. Of these 15 firms, 
eight are US-based (Arrow Electronics, Cisco Systems, HP, IBM, Intel, 
Motorola, National Semiconductor and Texas Instruments), four Asian 
(Fujitsu, NEC, Renesas Technology, and Sony) and three European (Nokia, 

                                                     
577  See RosettaNet (2004m). The public access only shows participation in completed 
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Philips, and STMicroelectronics). Taking the number of Council members 
that have participated in at least one Program yields similar results: 55% 
are US American, 22% Asian, and 22% European. These relations might 
change in the future, as RosettaNet has recently opened two development 
centres in Asia. One is the RosettaNet Asia Engineering Center in Penang, 
Malaysia, which focuses on PIP development.579 The other is the Architec-
ture Center of Excellence in Singapore, which concentrates on advancing 
RosettaNet’s architecture within Foundational Programs.580 However, even 
in the Asian activities American firms are highly involved. The vice-
presidency for Asia, for example, has been staffed on three consecutive 
occasions by an on-loan executive from Intel. Also noteworthy is the ex-
ceptionally high Program participation of Intel, which has been a sponsor 
of 21% and a participant in 63% of all RosettaNet Programs. 

Despite the interest they hold, these results have to be interpreted with 
care for three main reasons. First, the data is based on the (internal) Trad-
ing Partner Directory, which was not necessarily complete at the time of 
data extraction. Second, only companies that were Council members in 
September 2004 are considered. Some firms that were more active in pre-
vious years might no longer have been Council members by then. Third, 
while some companies have joined RosettaNet only recently – especially 
logistics and telecommunication firms as a result of the two new Councils 
– others have been members since its founding. The latter are naturally 
biased towards greater participation in Programs. Nevertheless, the results 
give a good indication of which players are leading the development of 
RosettaNet standards. In particular, all of the 15 most active firms are pri-
marily users of the PIPs, showing that large solution providers such as 
Microsoft and SAP have only a very moderate influence on the specifica-
tions. Even IBM, which can be in both roles, as user and as vendor, is 
mainly active in Programs benefiting it as a user. It can be conjectured, 
moreover, that an indirect motivation for the active firms is the opportu-
nity to sell their experience and products to firms in other industries. As 
IOS are critical for a firm’s business, extremely powerful and reliable 

                                                                                                                         
578  Based on RosettaNet (2004m), query at 2004-10-14, including active and completed 

programs. 
579  See RosettaNet (2004i). 
580  See RosettaNet (2004j). 
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hardware is required, which results in high profit margins for the hard-
ware producers. 

For an efficient set-up of a PIP-based IOS, appropriate software solu-
tions are crucial. The RosettaNet Ready Foundational Program has already 
produced a free set of tests and tools for checking the solutions of software 
vendors as to their compliance with RosettaNet specifications. After pass-
ing all the tests, a software vendor can earn ‘Software Compliance Badges’, 
which indicate the proper support for RNIF and PIPs. This measure 
should also motivate new users to adopt RosettaNet specifications faster.581

5.2.5 Conclusions 

RosettaNet is regarded as the most successful SDO for interorganisational 
standards.582 The case study in this section revealed several likely reasons. 

– The electronics industry is highly fragmented and dynamic, which 
forces the firms to cooperate with many and changing partners. 

– The industry has a lot of experience in setting standards, as many elec-
tronic products are based on standards. 

– The firms have a high level of expertise in information systems and do 
not have to rely on external providers. As there was no XML-based 
transaction platform available, for example, RosettaNet members sim-
ply developed their own (RNIF). 

– RosettaNet has a clear focus on business value. It uses a top-down ap-
proach in the sense that first the business case has to be clarified (Mile-
stone Programs), then the necessary processes are modelled (PIPs), and 
finally new technology is developed, if the existing is not sufficient 
(Foundational Programs). Another example is the Trading Partner Di-
rectory, which was built on a human-readable basis first, resulting in 
quick business value. Then it was gradually improved with new tech-
nologies to eventually make it a fully machine-readable discovery plat-
form.

– RosettaNet seems to have a good balance between respecting the indi-
vidual members’ needs and developing neutral specifications. The main 

                                                     
581  See Sengupta (2003). 
582  See Kotinurmi/Nurmilaakso/Laesvuori (2003), p. 140. 
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reason for this is the mature and efficient development process, which 
includes a balanced mix of RosettaNet, on-loan, and user participants. 

The next section analyses ebXML, which has a vision very similar to Roset-
taNet’s, but approaches it very differently. 

5.3 The Case of ebXML 

With its vision and the results it has achieved already, the ebXML initia-
tive is also a very important approach to interorganisational standards. As 
there are several good sources and case studies available on it, I will not 
discuss much technical detail.583 Rather, this section focuses on organisa-
tional and political issues relating to ebXML.584 The most obvious differ-
ence from RosettaNet is the origin of ebXML. It is not a newly formed or-
ganisation, but a joint effort undertaken by UN/CEFACT and OASIS. This 
section does not start with its formation, therefore, but rather with a short 
overview of both organisations and how they initiated ebXML. Next, the 
technical architecture is briefly described, while subsection 5.3.3 uncovers 
several political issues concerning ebXML. Finally, I give a conclusion of 
the main insights gained from the case of ebXML. 

5.3.1 Organisational Structure of CEFACT, OASIS and ebXML 

UN/CEFACT

The United Nations Economic Commission for Europe Working Party 4 
(UNECE/WP.4) was responsible for developing the EDIFACT specifica-
tions, probably the most ambitious initiative to establish interorganisa-
tional standards ever undertaken.585 It was part of the UN Economic 
Commission for Europe (UNECE), which is a commission within the UN’s 

                                                     
583  See Graham/Pollock/Smart, et al. (2003), Kotinurmi/Nurmilaakso/Laesvuori (2003), 

Beimborn/Mintert/Weitzel (2002), Kotok/Webber (2002) and Reimers (2001). 
584  Some of the findings of this chapter are based on Spicker (2004), a diploma thesis I 

was supervising. 
585  See, e.g., Reimers (1995), p. 223. For a short discussion of EDI and EDIFACT see 

section 3.2. 
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Economic and Social Council. In 1996, the Working Party 4 was reorgan-
ised under the new name UN/CEFACT.586 Its mission is to support 

 “(…) activities dedicated to improving the ability of business, trade and ad-
ministrative organisations, from developed, developing and transitional 
economies, to exchange products and relevant services effectively. Its princi-
pal focus is on facilitating national and international transactions, through 
the simplification and harmonisation of processes, procedures and informa-
tion flows, and so contribute to the growth of global commerce.”587

To achieve these goals, it explicitly cooperates with the governmental 
SDOs International Electrotechnical Commission (IEC), International Or-
ganisation for Standardisation (ISO), International Telecommunication 
Union (ITU) and “selected non-governmental organisations”.589 The main 
elements of CEFACT’s organisational structure are the Plenary, its Bu-
reau590, the Forum Management Group, and the Permanent Groups (see 
Figure 5.14). While the Plenary is the highest authority responsible for all 
of CEFACT’s work, the Bureau mainly enforces the decisions of the Ple-
nary. The Forum Management Group coordinates between the Plenary 
and the Permanent Groups, which execute the actual development of 
specifications. The Bureau and the Forum Management Group strictly 

                                                     
586  See CEFACT (2004a), p. 2. In the further work, UN/CEFACT is usually abbreviated 

as CEFACT. 
587  CEFACT (2004a), p. 4. 
588  See CEFACT (2004a), p. 20. 
589  CEFACT (2004a), p. 4. 
590  Formerly called CEFACT Steering Committee (CSG) 
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control any creation or modification of Permanent Groups.591 The latter 

“(…) should endeavour to include representatives of all interested parties to 
ensure both sufficient expertise and broad visibility of their work products. 
(They) must be led and supported by relevant users and open to all organisa-
tions and bodies recognised by the Plenary.”592

It has been of some discussion, whether ‘all interested parties’ can really 
participate in a reasonable manner.593

Since 2000, CEFACT has explicitly aimed at openness, worldwide par-
ticipation, speed, compatibility and technical excellence with its formal 
Open Development Process (see Figure 5.15).594

Either within CEFACT or from the outside a proposal for a new specifica-
tion is made. The proper Permanent Group takes over the responsibility 
and forms a small editing group consisting of one project editor and a few 
associate editors. The editing group gathers information from as many 
potential stakeholders as possible and compiles a requirements list. On the 
basis of this, it writes a first working draft serving as a foundation for fur-
ther discussion. Members of the responsible Permanent Group and se-
lected external organisations review it internally, resulting in a second 
working draft. This one is put on the CEFACT Web site for public review. 
Any individual interested can make comments on the specification draft. 
The editing group continuously refines the working draft, making all 
changes public. After several cycles, the Permanent Group makes a final 

                                                     
591  See CEFACT (2004a), pp. 8ff. for more details. 
592  CEFACT (2004a), p. 15. 
593  See, e.g., LaMonica (2004), where it is claimed that CEFACT was for a long time 

hostile to vendor participation. 
594 See CEFACT (2000). 
595  Based on CEFACT (2000). 
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draft publicly available and calls for pilot implementations. Critical issues 
in the pilot implementations cause further updates of the specification. 
Finally, when the specification has reached sufficient maturity, the Perma-
nent Group releases the official technical specification. It is available to 
everybody without CEFACT charging any royalties. At this point, the edit-
ing group disbands, while the Permanent Group receives any feedback on 
the specification. If major maintenance issues occur, a new editing group 
forms to rewrite the specification, starting by gathering new requirements. 

OASIS 

The Organisation for the Advancement of Structured Information Stan-
dards (OASIS) is quite a different organisation from CEFACT. In the early 
1990s, the ISO standard SGML (Standard Generalized Markup Language) 
gained some momentum as a format for data exchange. To support each 
other, users and vendors of SGML founded the consortium SGML Open. 
In 1998, W3C published the simplified and improved XML.596 To reflect its 
support of XML and its broader range of standardisation activities in gen-
eral, SGML Open renamed itself as OASIS in 1999.597 Today,

"OASIS is a not-for-profit, global consortium that drives the development, 
convergence and adoption of e-business standards."598

This mission statement reflects the focus of OASIS on business-related 
specifications, usually based on XML and Web Services standards. How-
ever, OASIS also develops very technical specifications if there is a need 
from a business perspective. 

OASIS consists of a Board of Directors, a Technical Advisory Board, 
Technical Committees (TC), and a TC Administration (see Figure 5.16). 
The Board of Directors runs OASIS and is supported by the Technical Ad-
visory Board. OASIS members elect both for two years. The TC Admini-
stration supports the TCs, which conduct the actual specification devel-
opment. The former also reports the TCs’ activities to the Board of 
Directors, which only intervenes in the TCs’ work in exceptional cases.599

                                                     
596  See subsection 5.1.1. 
597  See OASIS (2004e). 
598  OASIS (2004h). 
599  See OASIS (2003c). 
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OASIS receives its resources mainly from the members’ contributions and 
membership fees. It offers several membership levels starting with indi-
viduals (250 US$ per year, no voting rights), smaller organisations (1,000 – 
5,750 US$ per year, voting rights, contributor status) through to large or-
ganisations (13,500 US$ per year, voting rights, sponsor status, logo 
placements, naming in press releases).600 OASIS also receives governmen-
tal support, e.g. from the US government.601 In October 2004, OASIS had 83 
sponsors, 356 contributors, about 3,500 developers from more than 100 
countries, 14 completed or closed TCs, and 66 active TCs. Of the members, 
51% are technology providers, 34% users, and 15% governmental and aca-
demic organisations.602 The dominance of providers is also reflected in the 
Board of Directors (BEA Systems, e-Government Unit of UK Cabinet Of-
fice, Fujitsu Software, Nokia, HP, IBM, Intel, Microsoft, Oracle, Sun, and 
one full-time OASIS director) and the Technical Advisory Board (Entrust, 
IBM, SeeBeyond, Sun, one OASIS director, one individual member).603

Moreover, OASIS cooperates with other SDOs, especially with IEC, ISO 
and ITU. 

The structure of OASIS provides a stable organisational frame within 
which the members can form TCs to develop specifications for information 
systems with little administrative involvement from the consortium.605

                                                     
600  See Graham/Pollock/Smart, et al. (2003), p. 4. 
601  See Quantz (2002). 
602  See OASIS (2004f). 
603  See OASIS (2004c) and OASIS (2004g). 
604  Based on OASIS (2004e) and OASIS (2003c). 
605  See OASIS (2004h). 
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Nevertheless, a formal TC process and some guidelines ensure that the 
work environment for TCs is open, democratic and flexible.606

Openness is reflected in the relatively low barriers to starting up a new 
TC. Any three or more OASIS members can form a TC in an area of inter-
est, the only requirement being to deliver a TC charter including the pur-
pose, scope and schedule of the project. The spectrum of resulting specifi-
cations thus ranges from UDDI for building business registries to 
HumanML for representing human characteristics such as joy, fear, etc. 
Moreover, all TC work must follow the OASIS intellectual property rights 
(IPR) policy, which allows free use of OASIS specifications, yet does not 
completely exclude potential royalty claims from contributors in certain 
cases. Especially important for the openness of the TC work is the inten-
sive use of Web-based tools to write the specifications. Besides public Web 
pages publishing drafts and completed documents, OASIS requires the 
actual discussions within the TCs to be public: 

“All TC business and technical discussions must take place on the TC email 
list, and all meeting minutes, or a reference to them, must be sent to this list 
so that all TC information is archived and publicly viewable.”607

Democratic mechanisms for solving conflicts are important elements in 
OASIS work. In general, TCs should follow what is known as Robert’s 
Rule of Order608 and make decisions with majority votes of TC members. 
The Board of Directors only intervenes, if a TC cannot resolve a conflict 
itself. Moreover, all decisions are available to the public on the OASIS Web 
pages. 

Flexibility of writing specifications within TCs is the third pillar of the 
OASIS philosophy. TCs can start at several entry points, from an early idea 
discussed in OASIS mail lists to almost finished specifications. TCs can be 
concerned with almost any kind of specification approach, as long as it is a 
structured information standard somehow related to business issues. TCs 
can form subcommittees, joint committees with other TCs, cooperate with 
other SDOs, and even work in another language than English.609 Finally, 
they can publish a specification as a Committee Draft or as a more rigor-

                                                     
606  See OASIS (2003c), OASIS (2004h). 
607  OASIS (2004h). 
608  These are general rules on parliamentary procedures. See Robert III/Evans/ Hone-

mann, et al. (2000). 
609  See OASIS (2004h). 
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ously tested OASIS Standard. Figure 5.17 gives an overview of how this 
can be attained within the OASIS development process.610

OASIS members form a TC either by starting a preliminary public dis-
cussion on whether a TC is needed or directly submitting a complete TC 
charter to the TC Administration. The TC then develops a draft specifica-
tion. The TCs have a great deal of flexibility in how they conduct this work 
in detail. They only have to follow certain general rules, make their discus-
sions and decisions public, and use OASIS templates. If the work on the 
specification is finished, the TC can approve it as a Committee Draft, 
which requires approval from at least two thirds of all TC members and 
disapproval from no more than a quarter. TC Administration has to be 
notified and puts the specification on public Web pages under OASIS IPR 
policy. At this point, the TC can finish its work and disband. If the mem-
bers are striving for an official OASIS standard, the specification has to be 
publicly reviewed for at least 30 days and successfully implemented by at 
least three OASIS members. Any changes to the specification break the 
Committee Draft status. The TC has to vote again for Committee Draft 
status before it can submit the specification to all OASIS members for ap-
proval. If more than 15% of the voting membership agrees, they accept the 
specification as an official OASIS Standard.612 Finally, the TC either con-
tinues work on improving the specification or disbands. The TC Admini-
stration can shut a TC down, if it has less than three members, has no ac-
tivities for six months, or makes no progress towards its goals. In October 
2004, OASIS had 17 specifications in draft status and 16 in OASIS Standard 
status, of which four are ebXML specifications. 
                                                     
610  See OASIS (2003c). 
611  Based on OASIS (2003c). 
612  For the voting details if members disapprove see OASIS (2003c), lines 623-641. 
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ebXML

In February 1998, W3C published the XML specification as a revised ver-
sion of SGML. CEFACT recognised its importance for electronic data in-
terchange between firms. As the official organisation for EDIFACT, the 
CEFACT members saw the need to get involved in XML-related activities 
too.613 At the time responsible for relations between CEFACT and other 
SDOs, Klaus-Dieter Naujok contacted W3C to investigate options for 
common work on business-related XML specifications.614 In a face-to-face 
meeting in the first half of 1999, Jon Bosak, the leader of the W3C XML 
effort, and Bill Smith, the president of OASIS, recommended working with 
OASIS. CEFACT approved this cooperation and the two organisations 
formed the ebXML initiative with two executives from OASIS and two 
from CEFACT (including Naujok as chair of ebXML). 

In November 1999, they initiated an 18-month programme to develop a 
set of ebXML specifications.615 The first result was a specification outlining 
the requirements for the ebXML architecture, including its vision: 

“The ebXML vision is to deliver: A single set of internationally agreed upon 
technical specifications that consist of common XML semantics and related 
document structures to facilitate global trade. This single set of ebXML tech-
nical specifications will create a Single Global Electronic Market.”616

This vision could not be attained by just translating EDI into XML. Rather, 
the ebXML developers aimed to use business process perspectives and 
object-oriented modelling, which promised to overcome some of the 
drawbacks of EDIFACT.617 During the 18-month programme several suc-
cessful prototypes were developed, including the application of ebXML 
specifications on RosettaNet PIPs.618 In May 2001, the ebXML team com-
pleted its programme on time and presented several specifications, all of 
which were approved by the usual CEFACT and OASIS procedures (see 

                                                     
613  See Weitzel/Harder/Buxmann (2001), p. 14. 
614  For a more detailed discussion of the formation of ebXML, see the personal Weblog 

of Naujok: Naujok (2004a). Note the inconsistency in the claims made by Naujok and 
his former CEFACT colleague Glushko. Which one is right on the details is not im-
portant for my further analysis of ebXML. 

615  See Graham/Pollock/Smart, et al. (2003), p. 5. 
616  See Crawford (2000). 
617  See Weitzel/Harder/Buxmann (2001), p. 117. 
618  See ebXML (2000). 
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above): ebXML Technical Architecture, Business Process Specification 
Schema, Registry Information Model, Registry Services, ebXML Require-
ments, Message Service, and Collaboration-Protocol Profile and Agree-
ment.

As it became clear that these specifications were not sufficient for 
achieving the ebXML vision, CEFACT and OASIS split up their responsi-
bilities for further improvement. CEFACT was responsible for the busi-
ness-semantic-related specifications, while OASIS maintained the technical 
specifications, and both were jointly to drive the foundational architecture 
and marketing of ebXML. A management committee consisting of three 
voting members from CEFACT and three from OASIS coordinated all 
these activities. An official Memorandum of Understanding fixed these 
agreements.619 In June 2001, OASIS extended one existing TC and formed 
three new TCs for the advancement of the ebXML specifications.620 One 
month later, CEFACT initiated the preliminary e-Business Transition Ad 
hoc Working Group for the same reason.621 In September 2002, OASIS 
members approved the ebXML Messaging Services specification as the 
first ebXML OASIS Standard.622

In June 2003, the CEFACT plenary endorsed the ebXML specifications. 
All OASIS ebXML specifications had already reached version 2, while the 
Business Process Specification Schema (BPSS) managed by CEFACT was 
still at version 1.01 and the Core Component specification not yet fin-
ished.623 In August 2003, CEFACT announced the successful completion of 
ebXML and the strategy to integrate other Web Services specifications 
too.624 In October 2003, several developers left CEFACT to continue their 
work on BPSS within a newly formed TC at OASIS.625

In March 2004, ISO approved the OASIS ebXML Standards as technical 
specifications ISO/TS 15000.626 This strengthens the perceived reliability of 
                                                     
619  See Walker/Gannon (2001). 
620  See OASIS (2001). 
621  See ebXML (2001b). However, the planed e-Business Working Group was never 

formed. See later. 
622  See OASIS (2002). 
623  See ebXML (2003b). 
624  See CEFACT (2003a). 
625  See OASIS (2003b). For a further discussion of the tensions between CEFACT and 

OASIS see subsection 5.3.3. 
626  See OASIS (2004b). 
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ebXML specifications. Later in the year, CEFACT completed its work on 
the Core Components Technical Specification (CCTS) and submitted it to 
ISO, too.627 In October 2004, CEFACT thus managed one group working on 
CCTS, while OASIS had five working on ebXML specifications (see Figure 
5.18). 

The actual development of the ebXML specifications follows the proce-
dures of the SDO responsible as analysed above. Many different organisa-
tions participate in the development, including technology vendors (54%), 
users (30%), and the public sector (16%).628 Noteworthy is the relatively 
strong support by governmental organisations and other SDOs ranging 
from ISO to RosettaNet. 

5.3.2 Architecture 

Since its first specification, the technical architecture of ebXML has com-
prised five components, which are also reflected in the TCs:629

– Messaging Service Functionality (Messaging Services TC) 
– Trading Partner Information (Collaboration Protocol Profile and 

Agreement TC) 
– Registry Functionality (Registry TC) 
– Business Process and Information Modelling (Business Process TC) 
– Core Components and Core Library Functionality (CEFACT) 

                                                     
627  See CEFACT (2004c). 
628  See Gannon (2003). 
629  See Eisenberg/Nickull (2001), pp. 16ff. 
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What sets ebXML apart is the specification of this overall architecture be-
fore starting the development of the technical specifications. Most compet-
ing initiatives such as Web Services started by developing some technolo-
gies without formulating a comprehensive business vision first.630 The 
following paragraphs briefly present the main ebXML specifications. 

ebXML Message Services (ebMS) transports documents of almost any 
kind securely over the Internet infrastructure. It was intended thereby to 
replace the expensive VANs that are one of the main reasons why SMEs 
often refused to adopt EDI. Although ebXML developers originally devel-
oped a new solution based on HTTP and XML, they integrated this with 
SOAP as it became available and gained significant attention.631 This is also 
the only ebXML TC in which Microsoft was involved. Some have specu-
lated that Microsoft’s engagement was mainly driven by its goal to further 
push SOAP, which was developed by Microsoft and later submitted to 
W3C.632 Today, though it still has to compete with SOAP extended by Web 
Services security specifications, ebMS is the most widely adopted of the 
ebXML specifications.633 In October 2004, the current OASIS version of 
ebMS was version 2.0 from April 2003, also published as ISO/TS 15000-2. 
The TC in question was working on version 3.0, including the integration 
of WS-Reliability, another OASIS specification. 

The ebXML Collaboration Protocol Profile and Agreement (ebCPPA) 
specification is an important part of the ebXML vision of coupling infor-
mation systems of business partners quickly, if not automatically. The 
main requirement for such interoperability is the clear definition of the 
partners’ interfaces and how they are coupled. A collaboration protocol 
profile describes the interfaces, ranging from supported transport proto-
cols through to business process specifications and the goods and services 
offered. A collaboration protocol agreement couples two or more such 
profiles, establishing an ebXML relation between all participants. In the 
ideal case, i.e. with interoperable software implementations and perfectly 
described profiles, this can happen automatically. This is one of the main 
differences of ebXML with respect to EDI, as EDI did not support the ini-
tiation of data interchange relationships, only the actual exchange of elec-

                                                     
630  See Virili (2003), p. 117. 
631  See Naujok (2004b). 
632  See Naujok (2004b), LaMonica (2004). 
633  ebXML (2003a), pp. 37ff. 
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tronic documents. The roots of ebCPPA lie in the Trading Partner Agree-
ment Markup Language (tpaML) developed and patented by IBM. It took 
until May 2002 to clarify whether IBM would charge royalty-fees for its 
patent used in ebCPPA.634 Eventually, OASIS convinced IBM to provide a 
royalty- free patent licence to all ebCPPA users.635 In October 2004, the 
current OASIS version of ebCPPA was 2.0, also published as ISO/TS 15000-
1, while the respective TC was working on the maintenance update ver-
sion 2.1. 

The two specifications ebXML Registry Information Model (ebRIM) and 
ebXML Registry Services Specification (ebRS) define the set-up of ebXML 
registries. Such registries permanently store different kinds of XML docu-
ments, non-XML supporting documents and metadata about the docu-
ments. In the context of ebXML, this might take the form in particular of 
Collaboration Protocol Profiles and Core Components. While ebRIM speci-
fies the format in which its content is stored, ebRS defines how users can 
access it. With this basic concept, ebRIM and ebRS are clearly competing 
with UDDI. Ariba, IBM and Microsoft jointly developed the latter and 
submitted it to OASIS in 2002.636 Since then, IBM has stopped its support 
for ebRIM/ebRS, but is still a sponsor of the UDDI TC. OASIS has given no 
explicit statement about how ebRIM/ebRS and UDDI relate to each other 
and whether if there are any plans to merge them. There is thus some con-
fusion regarding the relation between them.637 In October 2004, ebRIM and 
ebRS in version 2 had official OASIS standard status and are also accepted 
as ISO/TS 15000-3/4. The responsible TC has already approved version 2.5 
and was working on version 3. To make matters more confusion, the OA-
SIS members have approved UDDI as a standard only in version 2, al-
though it has been contributed to OASIS as version 3. 

The ebXML Business Process Specification Schema (BPSS) serves for the 
formal definition of public processes running between two or more busi-
ness partners. Primarily, it offers a formal language to describe the roles of 
the participants, the associated messages, and the sequence of the message 
exchange. It does not, however, offer predefined business processes as 
RosettaNet PIPs do. Rather, the application of BPSS results in XML-based 

                                                     
634  See Schüler (2002). 
635  See the discussion in Bosak (2002). 
636  See Hauser/Löwer (2004), p. 99. 
637  See Capell (2003). 
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business process definitions developed for specific use cases. For their 
modelling, the use of the UN/CEFACT Modeling Methodology (UMM) 
and the Unified Modeling Language (UML) is recommended, but not re-
quired.638 The many different initiatives to establish a standard for the 
formal description of business processes emphasised the demand for such 
specifications. However, they also caused confusion, especially as several 
actors are involved in several initiatives. For example, Hauser/Löwer 
(2004) identify and analyse 12 different approaches to formal business 
process definitions.639 Within ebXML, this turmoil in the field was one 
reason that the BPSS developers left CEFACT in October 2003 and have 
been continuing their work as an OASIS TC.640 Again, this leads to a situa-
tion in which OASIS hosts TCs that are in some way competing with one 
another. In this case it is BPEL, driven by large vendors such as HP, IBM, 
Microsoft, Oracle, SAP and Sun, and BPSS, driven by Cyclone Commerce, 
Fujitsu and Sun. However, the BPSS TC explicitly cooperates with the 
BPEL TC and other related SDO efforts.641 In October 2004, the current 
version was 1.01, dating from May 2001, but with the TC working on ver-
sion 2.0.642 Noteworthy, however, is the use of BPSS 1.01 as a central speci-
fication for all revised RosettaNet PIPs.643

The ebXML Core Components Technical Specification (CCTS) provides 
business semantics to be used in the other ebXML specifications. As the 
ebXML initiative aims at specifications usable for all industries, the Core 
Components only specify business semantics that are industry-
independent. Obvious examples are date, time, time zones and currencies. 
More complex are concepts such as ‘customer’, which can refer to a pas-
senger when using an airline, a guest when staying at a hotel, or a shipper 
when sending a product. In all these roles, the customer still has the same 
properties, such as a name, address, etc.644 The Core Components unify 
these semantics and offer mechanisms to map them onto the specific se-

                                                     
638  See ebXML (2001a), p. 3. 
639  See Hauser/Löwer (2004), pp. 161ff. For a similar discussion, see Nickerson/zur 

Muehlen (2003). 
640  For further analysis, see the next subsection. 
641  See OASIS (2003b). 
642  See the next subsection for the discussion of UN/CEFACT BPSS version 1.1. 
643  See subsection 5.2.3. 
644  See Kotok/Webber (2002), p. 58. 
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mantics of an industry or individual company. As CEFACT had already 
carried out a similar effort in specifying EDIFACT, it was also responsible 
for CCTS. While few software vendors and users participated, large SDOs 
such as OAG, SWIFT and UCC supported CEFACT. In October 2004, the 
latest version of CCTS was 2.01, dating from November 2003. CEFACT 
will continuously revise this specification, as business semantics are al-
ways evolving.645 However, there were some uncertainties about the work 
of CEFACT on ebXML, as I will discuss in subsection 5.3.3. 

An overview of ebXML would not be complete without a short intro-
duction to complementary specifications. While users can combine almost 
any other interorganisational specification with ebXML, some are more 
closely related to it than others. 

The Universal Business Language (UBL) specifies the content of elec-
tronic business documents. It is not a formal part of the ebXML architec-
ture, but complements it. While the CCTS is kept abstract from a concrete 
technology, UBL implements CCTS concepts in XML-based components. 
UBL consists of three main elements: 

– “A library of XML schemas for reusable data components such as 
“Address,” “Item,” and “Payment” – the common data elements of 
everyday business documents. 

– A small set of XML schemas for common business documents such 
as “Order,” “Despatch Advice,” and “Invoice” that are constructed 
from the UBL library components and can be used in a generic or-
der-to-invoice trading context. 

– Support for the customization of UBL in specific trading relation-
ships.”646

UBL draws on the experiences made with EDIFACT business content, but 
adds explicit mechanisms for the customisation of business documents 
without any loss of compatibility. A change in the binary format of an 
EDIFACT document always required adaptation on the part of the infor-
mation systems involved. In UBL, changes are possible through additional 
data fields. Non-adapted systems can still use the documents, but simply 
ignore the additional fields.647 In future versions of UBL, this inheritance 
mechanism will be further refined and automated where possible. UBL 
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has its roots in the xCBL specification developed by CommerceOne, which 
converted EDIFACT semantics to XML.648 The original idea was that a new 
OASIS CBL TC would further develop xCBL. CEFACT blocked this, as it 
also planned to develop an XML specification based on EDIFACT and the 
CCTS work. As these plans were never executed, OASIS formed the UBL 
TC to advance a universal XML-based EDIFACT successor.649 Neverthe-
less, the UBL chair Jon Bosak, formerly responsible for developing XML at 
W3C, managed to get CEFACT and other UN initiatives closely involve in 
the UBL work. The main sponsors of UBL are Boeing, the US America’s 
National Institute for Standards and Technology (NIST), Oracle, SeeBe-
yond, Sterling Commerce and Sun, with a growing membership from 
Asia, especially Korea. In November 2004, OASIS approved UBL version 
1.0 as an OASIS standard and also planed the submission to ISO. 

There is often a certain amount of confusion regarding the relation of 
Web Services specifications to ebXML. Table 5.7 juxtaposes the Web Ser-
vices specifications BPEL, SOAP, UDDI and WSDL with roughly compa-
rable ebXML specifications. 

Table 5.7: ebXML vs. Web Services Specifications 

 Web Services ebXML 

Semantics – CCTS (CEFACT) 
UBL (OASIS) 

Processes BPEL (OASIS) BPSS (OASIS) 

Discovery UDDI (OASIS) ebRMI/ebRS (OASIS) 

Description WSDL (W3C) ebCPPA (OASIS) 

Messaging SOAP (W3C) ebMS/SOAP (OASIS) 

By October 2004 only SOAP and WSDL have already gained sufficient 
acceptance to speak of de facto standards. One reason might be their do-
main-independence, as they are implementations of the SOA program-
ming approach and not specific to business needs. BPEL, UDDI, and the 
ebXML specifications at OASIS are as yet neither broadly accepted nor can 
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649  See Graham/Pollock/Smart, et al. (2003), p. 5. 
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they be sharply distinguished, as the TCs cooperate and influence each 
other.

Formed in early 2004, the OASIS Electronic Business Service Oriented 
Architecture (ebSOA) TC aims to clarify these relations. Moreover, it plans 
to improve the somewhat outdated ebXML Technical Architecture to re-
flect the recent developments in the concept of SOA.650 The main sponsors 
are Adobe, Boeing, Cyclone Commerce, Fujitsu and Sterling Commerce. 
While many further organisations support this and the other ebXML TCs, 
the absence of the major business software vendors IBM, Microsoft and 
SAP is still a drawback for the future success of ebXML and ebSOA. How-
ever, this is not the only reason for the relatively slow adoption of ebXML, 
as I will discuss in the following subsection. 

5.3.3 Politics 

Some facts cited in the previous subsection have already indicated that the 
ebXML initiative was not free of political manoeuvring.651 The analysis in 
this subsection treats an important facet of the difficulties faced on the 
path towards broadly adopted interorganisational standards. It is based on 
press releases from CEFACT and OASIS, mailing lists at OASIS, personal 
weblogs652 and journal articles. Some statements may thus be highly biased 
towards the interests of the particular author. Nevertheless, a good picture 
of the actual events emerges through putting the pieces together. 

The roots of the diverging opinions in the later ebXML development can 
be traced back to the late 1980s. Aware of the slow adoption of EDI by 
SMEs, the joint committee ISO/IEC JTC 1 developed the Open-edi Refer-
ence Model.653 The main idea was to enable ad-hoc data exchange without 
long prior negotiations and agreements between trading partners. This 
was to be achieved by separating two views on business transactions. The 
Business Operational View (BOV) covered the semantics of business data 
and the rules for business transactions. The Functional Services View 

                                                     
650  See OASIS (2004d). 
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(FSV) was concerned with the technical aspects of functional capabilities, 
services interfaces and protocols.654

In 1995, UNECE/WP.4 created the ad-hoc committee AC.1 to investigate 
technologies for ‘Next Generation EDI’. Based on the Open-edi Model, it 
focused on the BOV and recommended the use of business process model-
ling and object-oriented approaches. When UNECE/WP.4 became to 
UN/CEFACT in 1996, the Techniques and Methodologies Working Group 
(TMWG) continued the work of AC.1.655 After the decision to use UML for 
business process modelling, TMWG developed the UN/CEFACT Model-
ing Methodology (UMM) based on the Rational Unified Process of the 
UML software vendor Rational Rose. The UMM aims to model interor-
ganisational business processes independently of the underlying technolo-
gies. TMWG recommended that CEFACT work should focus on this mod-
elling and the technological development be left to other organisations.656

When W3C’s XML gained momentum in 1999, UN/CEFACT realised 
that it needed to get involved in XML to defend its EDIFACT expertise to 
other groups. As chair of UN/CEFACT’s TMWG, Klaus-Dieter Naujok 
consulted W3C about cooperating on the development of an EDIFACT 
successor based on XML. Jon Bosak from Sun was leading W3C’s XML 
effort and recommended working with OASIS. In November 1999, OASIS 
and CEFACT started the ebXML initiative. Bosak, who joined OASIS after 
the completion of XML and was leading the Technical Advisory Board, 
remembers how OASIS perceived the purpose of ebXML: 

“Our understanding was that UN/CEFACT and X12 members would provide 
the business expertise, and OASIS would provide the XML expertise, and 
when we were done, we would have basically a standard, cross-industry ver-
sion of RosettaNet that would extend the known benefits of EDI to small and 
medium-size businesses. (…) that's what we thought ebXML would look like 
an XML version of EDI that would improve on 20 years of implementation 
experience with standardised XML formats for the messages, standardised 
XML machine-readable formats for the business process specifications and 
trading partner agreements, and a standardised XML registry/repository for 
registration and discovery. This is what we signed up for.”657
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Remarkably, ebXML followed some of RosettaNet architectural designs, 
especially concerning business “(…) process context around the messages 
that EDI has always been missing.” This was regarded as ensuring “(…) 
full interoperability between any process defined in terms of RosettaNet 
PIPs and processes defined in ebXML.”658 In September 2000, a discussion 
about the nature of ‘business objects’ revealed a ‘fundamental disconnect’ 
between the OASIS approach and the goal of CEFACT’s TMWG. OASIS 
followed the concept of converting the existing EDIFACT into XML docu-
ments and adding aspects that were missing. The ‘CEFACT vision’, how-
ever, was to focus on business process and object modelling, from which 
the XML documents could automatically be generated. This concept is 
based on the Open-edi Reference Model and the subsequent work by 
TMWG as described above.659 As the planned completion of the first 
ebXML version was only eight months away, it became unlikely that the 
two fundamentally different approaches would merge. A couple of days 
before an important ebXML executive meeting in Tokyo, Bosak proposed a 
compromise:

“One group is focused on how we can completely automate electronic trade; 
the other is focused on how we can enable small businesses to engage in elec-
tronic trade and how we can help businesses of all sizes make the transition 
from legacy systems. I believe that both of these agendas can be accom-
plished if we recognize that complete automation is a long-term goal, 
whereas getting the small businesses online and beginning the transition 
from legacy systems is a short-term one.”660

Nevertheless, the Tokyo meeting in November 2000 saw fierce arguments 
on this topic. Finally, the ebXML plenary consisting of several hundred 
participants decided not to include an obligatory business modelling 
method in the first version of ebXML. 

On May 11, 2001, OASIS and CEFACT presented the first complete ver-
sion of ebXML in Vienna. While the participants declared that their initial 
goals had been achieved, they also recognised the need to maintain the 
existing and to develop further specifications. They split up the responsi-
bilities according to the Open-edi Reference Model. CEFACT was respon-
sible for the BOV specifications, i.e. BPSS and CCTS, while OASIS was 
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concerned with ebMS, ebRIM/ebRS, ebCPPA, security and conformance 
matters. They were jointly to drive marketing and the evolution of the 
technical architecture. Ray Walker, chair at CEFACT, and Patrick Gannon, 
chair at OASIS, signed all this in a Memorandum of Understanding (MoU) 
at the Vienna meeting.661 Virtually without delay, OASIS formed the ap-
propriate TCs, and CEFACT’s e-Business Transition Ad hoc Working 
Group followed shortly afterwards.662

In 2002, however, participants complained about significant political is-
sues hindering smooth technical advancement. The main reason was seen 
to be weakness in the negotiation of the Memorandum of Understanding 
(MoU), which left too much flexibility for private ‘agendas’. Moreover, a 
missing policy on the treatment of intellectual property rights (IPR) left 
participants and users unsure about the legal consequences of ebXML.663

Uncertainty increased as rumours arose that CEFACT considered aban-
doning its ebXML efforts in order to focus on UMM, its technology-
independent approach to interorganisational standards.664Additionally, 
ebXML developers were complaining about the condition of the 
UN/CEFACT Web presence, which was outdated, had missing links, and 
even gave incorrect information about ebXML: 

“CEFACT professes to set standards for 6 billion people yet hasn't had the ci-
vility within its own community to provide basic fundamental information 
about the ebXML undertaking, let alone, resources for dissemination of 
document and files. (…) Now, I suspect CEFACT does not actually support 
ebXML activities (as is apparent by their willingness to fund hundreds of 
megs of EDIFACT activities but nothing of ebXML). Is the CEFACT Forum 
then, a kind of trojan activity, a kind of sting, to lure hundreds of xml dissi-
dents into an activity to stagger us, slow us down?”665

The ambiguous Web presence of CEFACT in 2002 and 2003 was critical, as 
at the same time many new Web Services-based specifications emerged. 
Several of them aimed at very similar goals to those of the ebXML specifi-
cations, e.g. BPEL, BPML and BTP.666 In such a turbulent environment, 
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reliable information on a specification is important for fostering its credi-
bility. The confusion about ebXML made it easier for IBM and Microsoft to 
establish BPEL as an alternative approach to ebXML BPSS. 

In May 2003, the UN/CEFACT plenary adopted the ebXML specifica-
tions as official CEFACT Technical Specifications. On August 20, 2003, 
CEFACT announced the completion of version 2 of CCTS, without men-
tioning the name ebXML in the specification. Among others, Naujok is 
noted as responsible for this press release. He is also jointly responsible for 
a press release dating from August 21, 2003, in which CEFACT declared 
the work on ebXML to be concluded. Moreover, it announced its plans to 
work on a technology-independent framework, while stressing CEFACT’s 
new relations to the Web Services-centric OASIS BPEL TC and WS-I.667

Christian Frühwald, then chair of CEFACT, is cited as saying: 

”Recognition that the next technology trend is just around the corner resulted 
in the recent UN/CEFACT Plenary meeting directing a new work programme 
to move UN/CEFACT closer to web services (…). This new work, known as 
UN/CEFACT Business Collaboration Framework (BCF), will allow 
UN/CEFACT to identify the growing needs of government, commercial and 
industrial organisations as they approach their global information exchange 
requirements.”668

The same day, CEFACT responded to concerns from the UBL developers 
with another statement that it would “support only one document-centric 
approach to XML content and its desire is that UBL will be the foundation 
for that approach.”669

In the first half of September 2003, a delegation from CEFACT, includ-
ing Naujok and Walker, went on the so-called BCF-Tour to promote the 
BCF vision in Taiwan, Singapore, Kuala Lumpur, Hong Kong, Tokyo and 
Seoul.670 They stressed the technology-neutral approach of the BCF. Some 
statements, however, could be interpreted as showing a strong preference 
of Web Services specifications over ebXML.671
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As a reaction to this policy of CEFACT’s, OASIS announced the forma-
tion of an ebXML Business Process TC on September 19.672 The purpose of 
this TC was to continue the work on ebXML BPSS, which the developers 
considered to be far from fully completed. On October 20, 2003, the TC 
was officially formed, mainly with developers that had previously been 
working on BPSS at CEFACT.673 Because of legal disputes, the new OASIS 
TC had to continue its work on the basis of the flawed BPSS version 1.01, 
while CEFACT had already developed an improved version 1.1. All this 
forced CEFACT to make a position statement on ebXML the same day: 

“UN/CEFACT recognizes that ebXML is a very important technology solu-
tion which it will continue to actively maintain and support. UN/CEFACT 
recognizes the rapid pace of technology development and remains commit-
ted to the development of business content that can be used with any existing 
or future technological solution, such as UN/EDIFACT, XML and web ser-
vices. In so doing UN/CEFACT remains open to cooperation and collabora-
tion with all organisations sharing similar objectives.”674

The migration of the BPSS developers to OASIS again caused a fierce dis-
cussion of ebXML’s architecture and the responsibilities of the partici-
pants. Naujok, for example, reproached Sun for influencing the decision 
not to use UMM in ebXML because of vendor politics, while Bosak de-
fended Sun by claiming that this decision was made by the full ebXML 
plenary and was not determined by vendors.675 I interpret the essence of 
the discussion so far to be that the official strategy of CEFACT was to fo-
cus on BCF, CCTS and UMM independently of ebXML, while OASIS was 
to drive the technical development of ebXML, including BPSS, which is 
actually a technical specification.676

On November 15, 2003, however, CEFACT published version 2.01 of 
CCTS, now again officially termed part of the ebXML framework. This 
supports Bosak’s assumption that many developers at CEFACT did not 
share the BCF vision, but rather preferred the ebXML approach.677
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Up to October, the year 2004 was a successful one for the ebXML work 
at OASIS. First, OASIS formed the new Electronic Business Service Ori-
ented Architecture (ebSOA) TC to work on the integration of ebXML and 
Web Services concepts. Second, ISO approved the OASIS/ebXML specifica-
tions ebMS, ebCPPA, ebRIM, ebRS as ISO/TS 15000. Finally, the ebXML 
TCs strengthened their work on improving the existent specifications, 
especially BPSS version 2. 

The picture is different for CEFACT. In February 2004, the New York 
Times published an article titled “Microsoft Creates a Stir in Its Work with 
the UN”.678 The authors claimed that Microsoft contributed ideas to the 
BCF and sponsored the BCF-Tour in Asia to push its Web Services concept 
via CEFACT into the EDI/ebXML field. They also deduced that CEFACT 
“was privately turning its back on the ebXML standard”. The complaints 
made by several CEFACT members about Microsoft’s behaviour also sup-
ported these claims.679 CEFACT officials responded that CEFACT’s fund-
ing was always heavily dependent on the contribution of other organisa-
tions and Microsoft’s portion was very small and in accordance with all 
applicable UN rules.680

On May 10, 2004, UNECE published a press release emphasising that 
CEFACT and OASIS had reaffirmed their commitment to cooperate on 
ebXML and strengthen their work on it:  

“In a joint statement, UN/CEFACT and OASIS stress that the proposed coop-
eration agreement should improve understanding and clarify the public per-
ception of how the two entities work together. (…) Although it stands as a 
tremendous accomplishment, the original collaboration between OASIS and 
UN/CEFACT that created ebXML (…) was just the first step. The greater chal-
lenge lies ahead. The task before us now is to advance deployment of ebXML 
and work towards harmonization with emerging technology standards. 
UN/CEFACT’s longstanding strengths in trade facilitation and e-business 
will be a key factor in this.”681

As a first publicly visible step, on June 1 CEFACT submitted ebXML CCTS 
to ISO for approval as ISO Technical Specification 15000-5, as OASIS had 
previously done with the other ebXML specifications, apart from BPSS. 
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Later in August 2004, Microsoft completely left CEFACT without any 
official statement. The unofficial reason was that the focus of CEFACT was 
shifting away from Microsoft’s interests.682 This could have been because 
of the renewed efforts by CEFACT to foster ebXML development. 

Another reason could have been the intellectual property rights (IPR) 
policy of CEFACT. The fundamental purpose of such an IPR policy is to 
set a legal framework for any claims by contributors or users of a specifica-
tion. On the one hand, contributors can charge royalties for the use of their 
patents included in a specification. On the other hand, users can sue an 
SDO or its contributors for damages caused by a specification. Since the 
first phase of ebXML in 1999, CEFACT had implicitly used the UN’s IPR 
policy for ebXML work.683 This included the full transfer of all IPR to the 
UN. In October 2002, CEFACT developed a new IPR policy, in which the 
participants have to grant an irrevocable, royalty-free licence to the UN 
but keep their IPR. Most CEFACT members regarded this approach as 
superior to the old one. The UN Office of Legal Affairs (OLA), however, 
was only prepared to accept this new IPR policy if it included an indem-
nity passage, which means that the contributors would have to defend the 
UN at their own expense against any third-party claims caused by a speci-
fication. If this was not accepted, CEFACT would have to return to the UN 
IPR policy. CEFACT sought advice at the World Intellectual Property Or-
ganisation (WIPO), which had also consulted OLA in IPR matters before. 
WIPO recommended following the CEFACT draft, without the indemnity 
passage, but OLA insisted on indemnity or the full transfer of IPR.684 Ray 
Walker stated in early 2004: 

“The matter of IPR policy may seem arcane, but it is fundamental to stan-
dards work in the ICT area, and if not satisfactorily resolved may lead rap-
idly to a situation where UN/CEFACT cannot continue to develop or main-
tain eBusiness standards.”685

Many large contributing members urged CEFACT to solve this IPR issue. 
As this did not happen until May 2004, SAP suspended its support for 
CEFACT until the IPR policy was on a solid basis. All this discussion 
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about IPR is likely to have been another reason for Microsoft withdrawing 
its support for CEFACT.686 However, not only large companies struggled 
with the UN’s IPR policy. Naujok too, who ran an electronic business con-
sulting firm and was chair of CEFACT’s Techniques and Methodology 
Group (TMG) (the successor of TMWG), tried to intensify the pressure on 
CEFACT to solve the IPR issue. On a personal weblog, he publicly dis-
cussed his view on the subject and stressed that the current IPR policy was 
too risky for most contributors. On September 1, 2004, the CEFACT chair 
dismissed Naujok as TMG chair because of several actions that “under-
mine the essential work undertaken by UN/CEFACT for the benefit of the 
user community, and are incompatible with the spirit in which the work of 
a United Nations Group Chair should be undertaken.”687 By way of re-
sponse, Naujok wrote that he would stop the work on BCF and UMM, 
which was mainly driven by him.688 This also included shutting down the 
web servers hosting resources for the TMG work, which Naujok’s firm 
was running. Since October 2004, the domains unbcf.org and untmg.org, 
which many ebXML-related documents have links to, have not been acces-
sible. Without going into the details of his conflict with CEFACT, Naujok 
has commented on the latest CEFACT election by pointing out that all the 
leaders elected as chairs are from European countries. It would be the first 
time that no nation from outside Europe has been represented with a CE-
FACT chair.689 Moreover, he claims that most of the new chairs are very 
positive towards ebXML and have been publicly opposed to the BCF ap-
proach. In any case, this latest episode has seen CEFACT dismiss an expert 
in interorganisational standards who since 1989 has significantly contrib-
uted to EDIFACT and ebXML and been a driving force behind the vision 
of the technology-independent modelling of interorganisational processes. 

In this study, I will not and cannot judge which party was right or 
wrong, as the whole story can be interpreted from at least two perspec-
tives. One would be that CEFACT wanted to get rid of a ‘weird visionary’ 
who put the reputation of CEFACT at risk with unorthodox actions. The 
other would be that CEFACT is still stuck in its EDIFACT paradigm, 
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which it wants to continue with ebXML, and is not willing to switch to a 
technology-independent approach such as BCF. 

5.3.4 Conclusions 

The case of ebXML reveals several interesting points. First, its overall vi-
sion is certainly very demanding and even more ambitious than EDI-
FACT’s already was. From a theoretical perspective, therefore, it was an 
appropriate decision by CEFACT to ally with OASIS instead of developing 
ebXML on its own. The success of the joint 18-month programme supports 
this. Second, the cooperation in the following phase was almost a disaster. 
While no single reason can be identified, clearly the different opinions on 
the future course of ebXML played an important role. The business-
oriented view and the technology-driven perspective could not be unified, 
and this caused a lot of friction in the cooperation between CEFACT and 
OASIS.

Third, while OASIS appears to be an SDO with clear rules and transpar-
ent processes, the picture of CEFACT, at least regarding the ebXML case, 
remains confusing. On the one hand, it displays tight control over bureau-
cratic processes, as the IPR policy debate illustrates. On the other hand, the 
somewhat chaotic appearance given to the public indicates that CEFACT 
did not have sufficient control over critical aspects such as an overall stan-
dards strategy (BCF vs. EDI-style), the influence of its participants (no 
clear membership fees, Microsoft’s sponsoring, Naujok’s public com-
ments), and the inconsistent Web presence (contradicting press releases, 
confusing information on ebXML, shut down Web servers). It is obvious 
that none of these factors supports the establishment of standards in the 
sensitive field of interorganisational relationships. However, the major 
restructuring undergone by CEFACT in 2004 offers another chance to re-
gain lost ground in its core business of interorganisational standards. 

Assessing the future of ebXML is also difficult, as many factors influ-
ence it. OASIS seems to be a good organisational environment for the fur-
ther development of the specifications. The tight coupling with UBL is 
another advantage of ebXML. Its broad adoption, however, depends on 
the software vendors. While IBM, Microsoft and SAP are not directly in-
volved in the development of ebXML, they have to support it indirectly, as 
they all offer RosettaNet solutions, and all new PIPs are based on ebBPSS. 
Moreover, RosettaNet’s leading position and ISO’s recent approval could 
give ebXML further momentum, though they are no guarantee of success, 
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as the Web Services standards are still severe competitors in several re-
spects.

Table 5.8 summarises the ebXML and RosettaNet as described in the last 
two sections and reveals some major differences between the two of them. 
These are discussed in more detail in the next section, using the theoretical 
perspective of actor-network theory. 

Table 5.8: Overview of ebXML and RosettaNet 

 ebXML RosettaNet 

Vision “ebXML enables enterprises of 
any size, in any global region, 
to conduct business using the 
Internet” 

“E-Business Standards for the 
Global Supply Chain” 

Focus General electronic business 
infrastructure

Supply chain management in 
the electronics industry 

Formation Initiated to keep CEFACT’s 
leading role in interorganisa-
tional data exchange 

Initiated to solve concrete 
interorganisational integration 
problems in the electronics 
industry 

Organisational
structure 

• Joint effort of CEFACT and 
OASIS; 

• OASIS Technical Committees 
lead the development; 

• Driven by governmental 
organisations (CEFACT) and 
software vendors (OASIS) 

• Subsidiary of UCC; 
• Divided into regional affili-

ates and industry-specific 
councils; 

• Driven by Intel, Motorola, 
Cisco Systems, and several 
hundred other companies 

Architecture • Technical specifications for 
messaging, description and 
discovery; 

• Universal specifications for 
format definition, semantics 
and processes; 

• ebMS, ebCPPA, ebCCTS and 
ebBPSS as central elements, 
complemented with UBL; 

• Relations to other specifica-
tions confusing 

• Sectoral specifications for 
business semantics, business 
processes and trading part-
ner agreements; 

• Partner Interface Processes 
(PIPs) as central elements; 

• Clearly communicated strat-
egy for the use of other 
specifications 
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Table 5.8 (continued): Overview of ebXML and RosettaNet 

 ebXML RosettaNet 

Development
processes 

• Low (OASIS) to medium 
(CEFACT);

• Open Development Process 
(CEFACT)

• Highly formalised; 
• Standardised RosettaNet 

Development Process 

Intellectual Prop-
erty Rights Policy 

• Clear for OASIS, patents 
allowed; 

• Unclear for CEFACT 

• Clear, patents allowed 
only in special cases 

Politics • Many public disputes, espe-
cially about long-term archi-
tectural strategy 

• Few public disputes, 
long-term strategy seems 
consistent

Software support • Only few major vendors • Very good support by 
major vendors 

Diffusion • Low over all industries; 
• Future unclear, but used by 

RosettaNet; 
• Web Services partly as alter-

natives

• Medium in electronics 
industry; 

• Strong growth; 
• Few alternatives (e.g., 

existing EDIFICE specifi-
cations)

5.4 A Process Model for Interorganisational Standards 

Development

While establishing standards was regarded mainly as a governmental 
responsibility for a long time, it has become much more of an entrepreneu-
rial task over recent decades.690 Just as there is no single theory of entre-
preneurship,691 it is also unlikely that one theory can cover all the facets of 
developing and establishing standards. Moreover, in the development of 

                                                     
690  See Picot (2001). For example, SWIFT is a profit-oriented firm developing interor-

ganisational standards for the financial industry.  
691  In fact, there are many different theories explaining entrepreneurship and the func-

tioning of firms, all covering very different aspects. See, e.g., Picot/Freudenberg 
(1997).
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interorganisational standards, technical and organisational aspects are 
highly intermingled, making the creation of a simple theory difficult. In 
such a case, Markus/Robey (1988) propose an emergent perspective, which 
does not distinguish between technology and organisation, but rather 
analyses their mutual influence. Process theories promise to be an ade-
quate approach to such emerging settings.692 They do not predict which 
variables will cause which outcome. Instead, they describe the conditions 
that have to be met in one process step to enable the next step to be suc-
cessful.693 This section sketches such a process model for interorganisa-
tional standards. 

Egyedi (1996) distinguishes three phases of standards development: the 
formation of a standards development organisation (SDO), its actual organi-
sation, and the development of the specification within this organisation.694

The IOS management framework described in section 3.3 comprises the 
phases adoption, use and impact. Combining all these phases results in the 
process chain depicted in Figure 5.19. 

The figure also indicates that all the phases are connected through feed-
back loops. For example, the formation of a standard initiative results in its 
organisation. If there are severe problems with the organisation, either the 
original initiative has to be reformed or a new one has to be started. Such a 
feedback mechanism works through the whole process chain. A stable 
organisation enables development of solid standards, whose adoption and 
use lead to certain impacts. If the actors are not satisfied with the impact, 
they challenge the use with new requirements. If use cannot be changed 
successfully, the adoption of other standards might be considered. If the 
available standards are not sufficient, new ones have to be developed, the 

                                                     
692  See Markus/Robey (1988), p. 592. 
693  See section 4.5.  
694  See Figure 4.6 in subsection 4.4.2. 

Formation Organisation Development Adoption Use Impact

Political Market Economic Market

Figure 5.19: Standards Phases 
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SDO organisation has to be changed, or even a new SDO has to be formed. 
Such feedback is especially important for IO standards, as the use domains 
often change permanently. In the terms employed by North (1990), all the 
latter are manoeuvres on the political market for interorganisational stan-
dards, while the use and impact represent the economic market where the 
benefits of the standards are received. 

The further subsections focus on the phases formation, organisation and 
development, and their connection to adoption (see grey shade in Figure 
5.19). I will interpret the dynamics of RosettaNet and ebXML in each phase 
from an actor-network perspective, using the case study data as presented 
in the sections 5.2 and 5.3.695 A final subsection integrates all the findings 
into a generalised process model for interorganisational (IO) standardisa-
tion. 

5.4.1 Formation 

In the last decade, many new SDOs have emerged and disbanded because 
of the changing conditions for IO specifications. The formation of SDOs is 
thus an important element of standards development. 

RosettaNet 

Primarily, the formation of RosettaNet was a matter of translating other 
actors into its network, i.e., aligning their diverse interests. In the problem-
atisation phase, the costly IOS integration project between Ingram Micro 
and 3Com uncovered the general problem of incompatible processes in 
different organisations (see Table 5.9). As a distributor with thousands of 
partners, Ingram Micro had a high interest in significantly lowering the 
integration costs. An ideal solution seemed to be the standardisation of the 
interorganisational business semantics and processes in the whole elec-
tronics industry. As the largest distributor in the industry, Ingram Micro 
expected to be an obligatory passage point for this vision, which could 
convince a critical mass of other companies. In the interessement phase, 
however, the representatives of the firms invited rejected the first presen-
tation of the vision and concept the standard. The benefits of such IO stan-

                                                     
695  If no sources are given, this means that the facts under discussion were already men-

tioned in the case study sections. 
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dards were judged not to be worth the huge efforts needed and the politi-
cal controversies expected. Nevertheless, Fadi Chehadé won the support 
of another powerful company, which was an even stronger obligatory 
passage point. 

Table 5.9: Formation of RosettaNet from ANT Perspective 

ANT Concepts RosettaNet Formation Activities 

Translation  Convincing 

 Problematisation • Costly IOS integration project between Ingram Micro and 
3Com

• Need for standardisation of business semantics and proc-
esses 

• Ingram Micro as obligatory passage point (OPP) 

 Interessement • Presentation of the standards vision and the concept for 
realising it 

• Refusal of the participating representatives 
• Winning of second company as an OPP convincing others 

to participate 

 Enrolment • 28 companies related to the electronics industry eventu-
ally founded RosettaNet 

• Top executives formed the Management Board of Roset-
taNet

Inscription  Mission 

 Anticipation • Further need for interorganisational standards 
• Mission: to “provide common business interfaces for 

supply chain trading partners and their customers to ex-
change information and transactions” 

 Irreversibilisation  • Press releases 
• Rosetta stone as a historical metaphor 

Stabilisation  Strategy 

 Programmes • Strategy with focus on electronics industry and imple-
mentation-driven specifications 

 Anti-  
 Programmes 

• No major changes to strategy 

The inscription of the shared goals was reflected in the anticipation of the 
general need for interorganisational standards and the formulation of an 
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appropriate mission statement. Irreversibility was strengthened by com-
municating the shared goals and the participating companies via press 
releases to the public. The metaphor of the ancient inscriptions of the 
Rosetta Stone can be interpreted as an inscript reflecting the intention of 
RosettaNet to also to break down language barriers and make history.696

The strategy of developing implementation-driven IO specifications 
with the focus on the electronics industry was the main programme stabi-
lising the formation phase. As RosettaNet only adapted this strategy 
slightly, it can be seen as strong enough to have resisted all upcoming anti-
programmes, i.e., requests to change the strategy. 

ebXML

CEFACT realised that the increasing momentum of XML for structured 
data exchange posed a challenge to its core field of EDIFACT standards. In 
order to not lose significance, it decided to get involved in XML specifica-
tions by cooperating with a competent partner (see Table 5.10). In the in-
teressement phase, consultation between CEFACT, OASIS and the W3C 
led to the decision to enrol OASIS. The anticipated goal was to combine 
EDIFACT concepts with XML technologies. The start of the 18-months-
program to develop a first version of ebXML specifications aimed at the 
irreversibilisation of this goal. Despite some anti-programmes in the form 
of fierce discussion on the architecture of ebXML, the participants com-
pleted the 18-months-programme as planned. The original programme of 
combining EDIFACT and XML was stronger than the anti-programme of 
the process modeling approach. 

                                                     
696  See RosettaNet (2004a), p. 4. 
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Table 5.10: Formation of ebXML from ANT Perspective 

ANT Concepts ebXML Formation 

Translation  Convincing 

 Problematisation • CEFACT did not want to lose significance in the face of 
the rising importance of XML 

• Plan to partner with external XML competence 

 Interessement • Consultation with OASIS and W3C 

 Enrolment • Formal ebXML initiative with CEFACT and OASIS 

Inscription  Mission 

 Anticipation • Mission: to deliver a “single set of internationally agreed 
upon technical specifications that consist of common XML 
semantics and related document structures to facilitate 
global trade.” 

 Irreversibilisation  • Joint 18-months-programme 

Stabilisation  Strategy 

 Programmes • Main strategy to combine EDIFACT business concepts 
with XML technology 

 Anti-  
 Programmes 

• Discussion about the architectural strategy of ebXML 
(process model vs. document-centric) 

A main difference with respect to RosettaNet is the reason for the forma-
tion of ebXML. While user firms founded RosettaNet to solve their own 
business problems, CEFACT initiated ebXML to defend its dominant posi-
tion in the EDI field. Remarkable is the fact that CEFACT actively sought 
cooperation with another SDO. RosettaNet, in contrast, was independent 
of other SDOs, although it adopted existing specifications. Another differ-
ence is the architectural strategy. From the beginning, RosettaNet followed 
a process model approach, while ebXML members did not fully clarify 
their architectural strategy. The name ‘ebXML’ implies a strong focus on 
XML-centric aspects, while the ebXML architecture is partly independent 
of XML (especially ebCCTS). I suspect that the name ‘ebXML’ was in-
tended to benefit from the considerable attention XML was receiving at the 
time. The founders of RosettaNet apparently anticipated the risk of refer-
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ring to a particular technology in the SDO’s name and chose one reflecting 
its overall mission. 

Generalising the insights so far, I propose to use the term convincing for 
the translation phase of an SDO’s formation. Here the driving actor has to 
convince other actors of the benefits of founding a new SDO. The inscrip-
tion phase is called the mission, as it inscribes the main purpose of an SDO 
into a mission statement. The stabilisation phase of formation represents 
the strategy, as here it is revealed whether the main course of an SDO is 
successful or not (see Table 5.9 and Table 5.10). 

5.4.2 Organisation 

An SDO needs an appropriate organisation to put the standards strategy 
of the formation phase into practice. 

RosettaNet 

The main goal of RosettaNet is the coordination of different participants 
for the development of IO specifications (see Table 5.11). The main prob-
lem in reaching this goal is to secure the commitment of sufficient support 
and resources, especially from new companies and other organisations. As 
RosettaNet gained a unique position in its industry, it soon became an 
OPP without serious competition from any other SDO. Even so, it empha-
sises the task of interessement by clearly communicating its success via 
Web site and conferences. This is also a major task of the top executives at 
RosettaNet, as the tour of the CEO Hamilton to China shows. The Market-
ing Leadership Council is an organisational part of the consortium that 
concentrates on coordinating all these interessement activities. Another 
important factor for winning new support is the membership structure, 
which offers different participation levels ranging from Associate Partner 
to Council Member. Prospective members can start small and enlarge their 
participation level according to their needs. With these concepts, Rosetta-
Net achieves commitment from many electronics companies and also re-
gional organisations to expanding RosettaNet’s structure and opening 
regional affiliates. 

The anticipation of tasks to be executed is reflected in the organisational 
structure of RosettaNet. However, it has been important to adapt it to new 
requirements continuously. In this way, the consortium has been able to 
respect regional and industrial differences in its specifications. The irre-
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versibilisation is reflected in the organisational structuring in terms of 
regions and industry councils, which have grown continuously in recent 
years. Also important was the merger with UCC, emphasising the reliabil-
ity of RosettaNet’s efforts. Moreover, the fact that executive and chief en-
gineers are frequently named in press releases together with the goals they 
want to achieve reveals an aspect of inscription. This can be interpreted as 
a way of inscribing the company’s commitments into press releases. As 
they are highly mobile and very durable,697 press releases are inscripts 
with the programme that explicitly show RosettaNet’s successful organisa-
tion and implicitly show the behaviour of its members. 

The many successful Foundational and Milestone Programs698 involving 
large numbers of participants, together with the fact that no affiliates have 
closed, have produced a high level of stabilisation in RosettaNet. Never-
theless, some anti-programmes can be identified. Not all new members 
saw their interests sufficiently represented, and some forced the Rosetta-
Net organisation to adapt, for example by creating new councils. More-
over, several firms were cautious in sharing their expertise and thus low-
ered their level of participation or even left the consortium. 

It will be interesting to follow RosettaNet’s growth in the future. As one 
reason for its success is its sharp focus on the electronics industry, an ex-
pansion to other industries might threaten its effectiveness and efficiency. 
Currently, RosettaNet seems to be keeping its focus as it invests in devel-
oping additional value added services for the electronics industry. Never-
theless, there are vague plans to expand to other industries. 

                                                     
697  They are available on the Web site, starting with the very first press release on Roset-

taNet’s formation. 
698  Note the different meaning of Program in the RosettaNet sense (~development pro-

ject) and programme in the ANT sense (~inscribed activities for reaching a given 
goal). In order to avoid confusing, I have stuck to the original notions. To mark the 
difference, RosettaNet Programs are capitalised and spelled according to American 
English. 
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Table 5.11: Organisation of RosettaNet from ANT Perspective 

ANT Concepts RosettaNet Organisational Activities 

Translation  Relating 

 Problematisation • Coordination of participants for developing IO specifica-
tions

• Securing commitment of sufficient support and resources 
• RosettaNet soon gained position as OPP 

 Interessement • Communication of success achieved via Web site and 
conferences

• Tours of RosettaNet executives to different countries 
• Marketing Leadership Council 
• Different types of participation levels 

 Enrolment • Achieving commitment from electronics companies to 
expanding structure and from regional organisations to 
opening affiliates 

Inscription  Structure 

 Anticipation • Clear organisational structure 
• Adapting RosettaNet organisation to new requirements 
• Respecting regional and industrial differences 

 Irreversibilisation  • Creating RosettaNet affiliates and councils 
• Merger with UCC 
• Press releases with executives named 

Stabilisation  Participation 

 Programmes • Resources like members fee and on-loan employees 
• Many participants in Foundational and Milestone Pro-

grams 
• No affiliate or council closed 
• Membership growth from a few dozen to more than 500 

 Anti- 
 Programmes 

• Interests of new members not represented in current or-
ganisation 

• Firms do not want to share their expertise 
• Firms leaving 
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ebXML

The consequences of not inscribing a clear architectural strategy in the 
formation phase, as well as other managerial issues became evident in the 
period that followed the 18-month programme (see Table 5.12). All the 
participants agreed that the development of the first version of ebXML 
specifications was a success, but was still far from completing the ebXML 
mission. As both CEFACT and OASIS were interested in continuing the 
work on ebXML while focusing on their core competencies, they split their 
responsibilities into technical specifications for OASIS and business con-
cept specifications for CEFACT. Both enrolled to develop the specifications 
within their respective organisational structures, yet it was anticipated that 
the resulting specifications would fit closely together within a shared 
specification architecture. To secure this loosely coupled development 
approach, CEFACT and OASIS signed a Memorandum of Understanding 
(MoU). The programmes inscribed into the MoU and the respective TCs 
resulted in further improved specifications and ISO’s approval of some of 
the specifications. However, several anti-programmes from different ac-
tors destabilised the ebXML actor-network and almost caused its collapse. 
First, the discussion on the right architectural strategy for achieving the 
ebXML mission came up once again. While the OASIS developers behaved 
quite neutrally, CEFACT members disagreed on whether to follow a 
document-centric or process-centric architecture. Bosak supported the 
former and Naujok the latter. Although they officially made several com-
promises, the highly ambiguous and inconsistent public policy and behav-
iour reveals severe leadership problems within CEFACT at the time. The 
most obvious result of a successful anti-programme against the organisa-
tion inscribed in the MoU is the migration of BPSS developers to a newly 
formed OASIS TC. Moreover, the tough negotiations between the UN 
OLA and CEFACT concerning a new IPR policy slowed down further 
development and drove away several participants. IBM’s attempt to 
charge royalty fees for contributions to ebCPPA demonstrated the crucial 
role of a mature and balanced IPR policy.   
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Table 5.12: Organisation of ebXML from ANT Perspective 

ANT Concepts ebXML Organisational Activities 

Translation  Relating 

 Problematisation • After 18-month programme coordination of further de-
velopment needed 

 Interessement • CEFACT: continuing the development of business con-
cepts specifications 

• OASIS: continuing the development of technical specifica-
tions

 Enrolment • Splitting of responsibilities 
• Development within respective organisational structures 

and development processes 
• ISO for approval of specifications 

Inscription  Structure 

 Anticipation • Split but coordinated work on a shared specification archi-
tecture

 Irreversibilisation  • Memorandum of Understanding 
• Formation of OASIS TCs and CEFACT working group 

Stabilisation  Participation 

 Programmes • Improvement of specifications 
• ISO approval of OASIS ebXML specifications 

 Anti- 
 Programmes 

• Again discussion about the architectural strategy of 
ebXML

• Ambiguous and inconsistent public policy and behaviour 
of CEFACT

• BPSS team migrates to OASIS 
• IPR discussion at CEFACT 

While RosettaNet has a strong vision and sharp focus well communicated 
on its Web pages, CEFACT showed severe difficulties. The political zigzag 
manoeuvres described above, combined with confusing Web pages and an 
ambiguous IPR policy, did not help to attract additional participants will-
ing to invest significant resources in CEFACT’s ebXML work. By contrast, 
OASIS maintains solid Web pages and a transparent IPR policy. However, 
the overall focus of OASIS is very broad, as it supports almost any kind of 
initiative as long as it is concerned with XML and meets the formal re-
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quirements. This leads to a situation in which OASIS TCs are working on 
competing, but also very different topics at the same time. Moreover, the 
names of CEFACT’s ebCCTS and OASIS’s UBL are very confusing. On the 
one hand, ebCCTS is (currently) an official part of ebXML, but completely 
technology-neutral. On the other hand, Universal Business Language 
(UBL) implies a neutral approach, but is in fact very XML-dependent and 
related to ebXML specifications. Logically, the specifications should be 
named the other way round. This shows the high irreversibility of a speci-
fications name, as the renaming of an established specification would 
cause even more confusion among other developers and users. 

An ANT analysis of the ebXML organisation reveals another important 
topic: control over resources and contributions. CEFACT has to rely pri-
marily on voluntary resources. Every organisation or individual can con-
tribute to CEFACT activities. CEFACT itself has only very limited re-
sources for actively coordinating the ebXML development. The members 
even have to host CEFACT-related Web pages. The unreachable domains 
untmg.org and unbcf.org show the risk entailed by not owning them. CE-
FACT thus has only limited control over resources critical for developing 
and establishing specifications. In ANT terms, the anti-programmes of 
some actors can easily destabilise CEFACT’s whole actor-network. By con-
trast, OASIS charges membership fees that depend on the size of the par-
ticipating organisation. This enables OASIS to control its fundamental 
infrastructure, such as Web sites, the secretariat and several full-time em-
ployees. Moreover, it results in greater transparency regarding the partici-
pants’ contributions, avoiding the accusations as seen in the debate on 
Microsoft’s involvement in CEFACT’s BCF effort. RosettaNet has even 
more full-time and on-loan employees that are directly involved in the 
development and adoption of RosettaNet specifications. It also controls 
activities more tightly through a highly formalised organisational struc-
ture and development process. 

I propose to use specific terms for the three ANT concepts in the organi-
sation phase. Translation comprises the management of relationships to all 
the organisations and individuals involved in an SDO. Thus, I will call it 
relating. During inscription, the structure of the SDO’s organisation is fixed 
so as clearly to assign roles and responsibilities. The stabilisation phase 
reveals how well the structure fosters the appropriate participation of the 
members and other related organisations (see Table 5.11 and Table 5.12). 
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5.4.3 Development 

The development of IO specification is the central element of an SDO’s 
activities. Here I will first focus on the RosettaNet development and then 
discuss the major differences with respect to the CEFACT and OASIS de-
velopment processes. 

RosettaNet Development 

As RosettaNet Foundational and Milestone Programs follow the same 
methods, I will analyse both at once. Table 5.13 summarises the insights 
discussed below. 

The translation phase typically starts with the problematisation of a cer-
tain interorganisational scenario that one member would like to have 
solved. To assess whether a possible solution has a good chance of accep-
tance as an official RosettaNet Program, it is crucial to identify other po-
tentially interested partners. To keep some control of the Program, the 
initiating member tries to become an obligatory passage point, for example 
by developing a preliminary solution approach and offering to be a spon-
sor of the Program. Several benefits aim to arouse the interest of other 
members in a new Program. First, they can benefit directly from develop-
ing the solution according to their needs. Second, the participating em-
ployees become highly trained experts in field of the Program. Third, their 
participation as a leading supply chain company is publicly communi-
cated. This ANT phase of interessement also includes the formal Rosetta-
Net phase ‘Development Planning’ (see Figure 5.20, which contrasts the 
RosettaNet phases with the ANT concepts). The prospective Program Di-
rector develops a Program proposal, which he presents on many different 
occasions to win partner support. When he has reached a critical mass of 
interest, the Council responsible decides on the continuation of the Pro-
gram. This leads to the ANT phase of enrolment or ‘Program Forming’ in 
RosettaNet terms. All the necessary roles have to be staffed with appropri-
ate employees. The resources promised by participants have to be secured 
and agreements to the intellectual property rights policy have to be signed. 
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Table 5.13: RosettaNet Development from ANT Perspective 

ANT Concepts RosettaNet Activities 

Translation  Planning 

 Problematisation • Solving a certain interorganisational problem 
• Identification of potentially interested partners 
• Developing a first solution approach and offering to spon-

sor a Program to become an OPP 

 Interessement • ‘Development Planning’ 
• Direct benefits of developing a solution 
• Indirect benefit through trained employees and public 

awareness of supply chain leadership 
• Prospective Program Directors spread proposals 
• Council has to decide on Program 

 Enrolment • ‘Program Forming’ 
• Open positions are staffed 
• Securing sponsored resources 
• Agreement to intellectual property rights policy 

Inscription  Design 

 Anticipation • ‘Investigation and Requirements Gathering’ 
• Standards strategy, reuse existing specifications 
• Gathering new requirements 
• Only formal partners are allowed to participate 

 Irreversibilisation  • ‘Architecture Design, Tools and Methods’ 
• ‘Engineering Design and Development’ 
• ‘Validation, Implementation and Support’ 
• UML models, XML schemas and supporting documents 
• Formal acceptance by consortium 
• High mobility, controlled durability 
• Testing and writing of RIGs 

Stabilisation  Spreading 

 Programmes •  ‘Program Results Evaluation and Promotion’ 
• Measuring impact and winning new adopters 

 Anti- 
 Programmes 

• Specification does not fit to reality caused by new re-
quirements

• Unauthorised modification of specification possible 
• Start of new Program to adapt specification 
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Inscription resembles the main development activities. In ‘Investigation 
and Requirements Gathering’, anticipations are made as to what function-
alities a new specification should cover. Existing specifications are reused, 
and requirements not yet covered are gathered. Only formal partners have 
permission to participate here, which emphasises the importance of this 
phase. Here the interests and goals of all the participants are formalised 
and will have a significant impact on the later specifications. The Rosetta-
Net phases ‘Architecture Design, Tools and Methods’ and ‘Engineering 
Design and Development’ are concerned with irreversibility. UML models, 
XML schemas and all the supporting documents fix the interests and goals 
articulated before. The phase ‘Validation, Implementation and Support’ 
tests the specifications and produces the relevant supporting documents, 
weaving the interests into the specifications virtually irreversibly. Not only 
are the specifications highly mobile, as they are publicly available for no 
charge and include useful testing tools, but the consortium strictly controls 
changes to the specifications and makes older versions constantly avail-
able, which results in high durability. RosettaNet specifications are thus 
highly irreversible. 

Stabilisation is primarily reached when the users can solve their prob-
lems by following the programmes inscribed in the specifications. ‘Pro-
gram Results Evaluation and Promotion’ refers to the impact of specifica-
tions and the winning of new adopters. At this point, the actor-network 
around a specification stabilises and the specification becomes a standard. 
The RosettaNet Program can be closed. 

However, it has to be re-opened if there are any successful anti-
programmes. For example, a changing environment can lead to new re-
quirements and render the specifications less valuable or even useless. 
Some users might modify the specification without the ‘authorisation’ of 
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RosettaNet. This might preserve existing implementations, but make them 
incompatible as well. If such anti-programmes become too strong, Roset-
taNet has to initiate a new Program in order to adapt the specifications to 
the changing needs. In all likelihood, there will always be some minor 
anti-programmes, i.e., implementations are often not 100% compliant with 
the specifications. 

This analysis from the perspective of ANT reveals a very good fit be-
tween the ANT concepts and the official phases of the RosettaNet devel-
opment method (see Figure 5.20). The most obvious deviation is before the 
interessement/’Development Planning’ phase. This is because ANT also 
covers activities done before official planning starts, i.e., experiencing a 
problem or being forced to modify of specifications. Overall, the similari-
ties between the ANT concepts and the RosettaNet Development Method 
are obvious. 

CEFACT Development 

The CEFACT Open Development Process shows several differences with 
respect to the RosettaNet process. An actor demanding a new specification 
submits it to a CEFACT Permanent Group, which forms a small editing 
group to develop the specification (see Figure 5.21). In RosettaNet, the 
enrolment phase of convincing others is a critical element for prioritising 
different specification proposals. In the CEFACT process, such decisions 
are not explicitly included and are done within a Permanent Group. The 
editor group consists of Permanent Group members, while RosettaNet 
staffs Program Teams with a blend of RosettaNet employees, on-loan re-
sources, and employees from user firms. A CEFACT editor group consists 
of one project editor and usually two or three associate editors all from the 
CEFACT group’s experts. RosettaNet defines a more differentiated struc-
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ture for its Program Teams, with a Program Director, a Program Sched-
uler, a Program Communicator, a Standards Manager, a Focus Process 
Leader, and between five and ten Focus Process Members, sometimes 
augmented with further specialised roles. Another important difference 
concerns the actual writing of the specification. While a CEFACT draft is 
refined and tested in a public process in which anybody can participate, 
RosettaNet keeps this phase closed within the Program and Validation 
Teams. Within the CEFACT process, the completed specification is pub-
lished, and feedback for maintenance is gathered. RosettaNet also formal-
ises implementation support, results evaluation, and Program promotion 
in order to stabilise the specification actively. 

Summarising the differences, the CEFACT Open Development Process 
focuses on inscription that is open to many participants. The translation 
and stabilisation of the specification are hardly addressed. The RosettaNet 
method, in contrast, stresses open translation and stabilisation, while the 
actual inscription is closed from external influences.  

OASIS Development 

The OASIS development process shows several other remarkable differ-
ences with respect to the RosettaNet method. While it also has an intensive 
phase of interessement, this is additionally open to the public (see Figure 
5.22). Everybody can join in the discussion on whether a new TC needs to 
be started. Unlike RosettaNet, OASIS has only a few rules on how TCs 
should organise the development process. One important element is the 
TC charter, a publicly available document on the enrolment details of a 
TC. Another is the requirement that all discussions and important deci-
sions by the TC have to be accessible to the public. A TC has the choice of 
ending its work after approving a Committee Draft, which results in a 
specification of relatively low irreversibility. The process of public review, 
test implementations and OASIS member voting, by contrast, yields a 
higher degree of irreversibility. This can be further strengthened by ISO 
certification, as such a specification is very durable (not easily changed) 
and very mobile (high visibility and credibility of ISO standards). Finally, 
a TC can gather feedback from programmes/anti-programmes of specifica-
tion use in order to further improve it. Alternatively, it can disband and 
leave the specification use and possible improvements to the users. A dis-
banded TC thus lowers the irreversibility of its specifications. 
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Summarising the differences between RosettaNet and OASIS develop-
ment, OASIS demands much greater public transparency in the actual 
development processes, while also giving choices on how the TCs achieve 
the irreversibilisation of specifications. RosettaNet controls this phase 
more tightly. 

In what follows, I call the translation in the development phase plan-
ning, as in all three development processes it comprises the planning of 
tasks before starting the actual development. The inscription phase results 
in the inscript specification. The stabilisation in the development phase is 
best described as the spreading of the specifications (see Table 5.13). 

5.4.4 Adoption, Use and Impact 

When an IO specification is finally published, firms adopt it, use it in their 
IO relationships, and profit from the impacts. Section 3.3 discussed the 
mechanisms of these three phases, based on the large body of existing EDI 
research. As revealed there, none of these works explicitly considers the 
prior development of the IO specifications. To my knowledge, 
Nelson/Shaw (2003) were the first to include any SDO concepts in their 
empirical survey of IO standards adoption (see subsection 3.3.1). 

Although adoption, use and impact are not the focus of this study, I will 
briefly demonstrate the contribution made by applying ANT concepts to 
them. Indeed, there are several attempts to better understand the adoption 
and diffusion of new technologies from the ANT perspective.699

                                                     
699  See Tatnall/Gilding (1999) and Latour/Porter (1996). 
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As Table 5.14 shows, the concept of ‘translation’ refers to the process 
leading to the adoption of a specification. First, the user realises the need 
to use an IO specification or is forced by a more powerful trading partner 
to do so. The SDOs offer solutions with their specifications and promote 
them via Web pages, case studies, seminars etc. In this way they attract the 
interest of the potential user and try to convince him to adopt the specifi-
cations. If there are competing specifications, the user has to decide which 
one he will adopt. Once he has made his decision, he has become enrolled 
in the actor-network of the SDO in question. All these translation steps can 
easily be summarised by the term ‘adoption’. 

In the inscription phase, the user firm analyses its requirements, models 
its IOS, implements the specification, and finally couples its IOS with its 
partners’ IOS. This resembles the ‘use’ phase. Stabilisation is reached when 
the IOS using the specification runs as planned and yields the expected 
benefits. The whole process can then be ‘black boxed’. The ‘impact’, how-
ever, may deviate from the plans if the specification does not meet the 
requirements of the IOS (any more). A re-opening of the black box and an 
adaptation of the IOS or even the specification may then be needed. 

Obviously, this is a very simplified description of the adoption, use and 
impact process. It reveals that an unsatisfactory impact can have several 
causes. The wrong use of a specification can be adjusted relatively easy. 
However, if the specification does not meet the requirements, several solu-
tions are possible. First, the user firms can modify the specifications ac-
cording to their local needs at the cost of losing compatibility with other 
firms that continue to use the original specification. Second, they can 
adopt an alternative specification that suits their needs better. Switching 
may be costly and is not possible if there is no superior specification avail-
able. Third, the user firms can contribute their proposals to the develop-
ment of the specification. This closes the loop back to the previous subsec-
tion on the development of IO specifications. The next subsection thus 
integrates the insights attained so far into a process model for interorgani-
sational standards. 
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Table 5.14: Adoption, Use and Impact from ANT Perspective 

ANT Concepts Adoption, Use, and Impact 

Translation  Adoption 

 Problematisation • User sees need to use IO specifications 
• Or he is forced by powerful partner 

 Interessement • SDOs offer solutions with their specifications 
• Web pages and case studies to convince user 

 Enrolment • User selects a specification 

Inscription  Use 

 Anticipation • Analysis of requirements, modelling 

 Irreversibilisation  • Implementation in software 
• Coupling with partners 

Stabilisation  Impact 

 Programmes • Implementation runs as planned and yields expected 
benefits

 Anti-
Programmes 

• Changed requirements call for changes to the systems or 
of the specification 

5.4.5 A Generic Process Model for Interorganisational Standards 

Development 

In the previous subsections, I used actor-network theory (ANT) for an 
analysis of the case study data described in sections 5.2 and 5.3. Its con-
cepts of translation, inscription and stabilisation, together with their re-
spective sub-concepts, offered a robust framework for the processes taking 
place on different levels. This is comparable to the recursive pattern of the 
D-S-N standardisation model of Fomin et al. (2003), which also assumes 
similar processes on different levels of standardisation.700 In the light of the 
concept of process theory, the very core of ANT is that translation is neces-
sary for inscription, and inscription is necessary for the stabilisation of 
actor-networks. So far, this seems to be applicable to almost any process in 

                                                     
700  See Fomin/Keil/Lyytinen (2003), p. 8. 
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which actors agree on something and fix it with an inscript stabilising the 
actor-network. 

Fomin/Lyytinen (2000) stress the complexity of standards processes and 
structure them in different layers. Although they use actor-network the-
ory, they do not explicate how the different layers of actor-networks are 
linked to each other. Thus, I propose the fundamental connections be-
tween layers as shown in Figure 5.23. 

On actor-network layer 1 the different interests of the participating actors 
are translated, inscribed and stabilised. The stabilisation mechanism itself 
follows the ANT concepts again, only on a different layer. Programmes 
link the stabilisation of layer 1 to translation in layer 2. Thus, not only the 
different interests of the actors on layer 2 have to be translated, but also 
programmes from layer 1. The usual ANT phases inscription and stabilisa-
tion follow, in which the programmes of the first layer also influence the 
inscript of the second layer. Up to this point, everything has worked as 
smoothly as planned. 

However, an important aspect of ANT is that it takes into consideration 
anti-programmes, i.e., actions not in accordance with the programme of 
the inscript. On layer 2, three things could happen with an anti-
programme. First, it could be anticipated during inscription and simply be 
weaker than the inscript. In this case, the actor-network would be able to 
absorb the weak anti-programme and remain stable. Second, the anti-
programme could be stronger than the inscript, which would give rise to a 
new translation in order to inscribe the new interests. Third, the anti-
programme could again be stronger than the inscript, but this time cause a 
new translation that is not successful, i.e., the conflicting interests cannot 
be aligned. In this case, the strong anti-programme would go back to the 
stabilisation phase of layer 1. 
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Figure 5.23: Connected ANT Layers 
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On layer 1, the same three things could happen. First, the programme 
on layer 1 could be stronger than the anti-programme from layer 2. Sec-
ond, the anti-programme could be stronger and cause a new translation 
that is successful. Third, the anti-programme could again be stronger, but 
the translation fail, eventually causing the disbanding of the actor-network 
on layer 1. In other words, the three possible cases of an anti-programme 
can be: it is weak and is ignored; it is strong, but resolved on the same 
layer; or it is strong and passed to the higher layer. 

As described at the beginning of this section, three phases of standards 
development can be distinguished: formation, organisation and develop-
ment. I propose to put each phase on a different layer of an actor-network 
of standards development, while including adoption, use and impact on a 
fourth layer. On the basis of the concept of interlinking actor-network lay-
ers, I combine these layers into one integrated model for a general IO stan-
dardisation process (see Figure 5.24). On each layer are the three main 
ANT concepts ‘translation’, ‘inscription’ and ‘stabilisation’, but each with 
the terms as given in the previous subsections. 

On the formation layer, different actors interested in forming a new stan-
dards development organisation (SDO) come together. If they cannot con-
vince each other to follow common interests, the initiative disbands before 
an SDO can be formed. If they are convinced of the new SDO’s formation, 
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the founders inscribe their interests into the mission of the SDO. A leader-
ship team follows a certain strategy to achieve this mission. Several factors 
such as competing SDOs or unsatisfied members threaten the SDO’s strat-
egy. If the strategy cannot be adapted within the restrictions of the original 
mission, the actors have to agree on a new mission within a new phase of 
convincing. Otherwise, the SDO disbands. 

On the organisation layer, the SDO brings the interests of its members 
into relation with its goals. The relationships to its members are then fixed 
in the organisational structure of the SDO. Within this structure, the mem-
bers can participate in the SDO’s activities. If they do not want to share 
their expertise or even plan to leave the SDO, adaptations have to be made 
to the incentives for participation. If this is not possible within the existing 
structure, the SDO’s structure has to be improved through new kinds of 
relationships. For example, it could form new councils or committees. If 
this is not possible with the given goals (e.g., members from a different 
industry than the SDO is aiming at), the goals might have to be revised on 
the formation layer. 

On the development layer, the planning combines the developers’ di-
verse interests in a new specification with the available resources. In the 
specification phase, the developers try to channel all their interests into the 
specification. After completion, the SDO spreads the specification to the 
user firms. While minor flaws in the specification are quickly adjusted 
through updates, larger changes require new planning and specification 
phases. 

On the adoption layer, potential user firms examine whether a specifica-
tion meets their interests. If it does, this results in a decision to adopt. Dur-
ing the use phase, the actors implement the specification in their IOS and 
use it with trading partners. If the impact is not satisfactory and cannot be 
improved by minor changes, the whole implementation has to be ques-
tioned. If the problems cannot be resolved without changing the specifica-
tion, the misfit is reported to the development layer. 

Naturally, this process model cannot reflect all possible issues in the de-
velopment of IO standards in reality. As it is based on ANT, moreover, it is 
a mainly descriptive model without claiming full explanatory or predictive 
rigour.701 Nevertheless, it is an attempt to combine all crucial aspects 
within one model using the theoretical approach of ANT. It offers a ‘map’ 

                                                     
701  For a discussion of ANT’s theoretical claims see subsection 4.5.4. 
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that shows real-world standards issues and reveals their relations to other 
concepts.702

5.5 Summary and Conclusions 

On the basis of the theoretical foundations of interorganisational relation-
ships and standards as separately discussed in the previous chapters, this 
chapter has answered the second research question: 

Why and how are interorganisational standards developed? 

In a first step, I sketched the recent technical advancements in the field of 
coupling information systems across organisational boundaries (section 
5.1). While firms have been using EDI-based technologies since the 1960s, 
the publication of XML in 1998 enabled new types of information systems 
architectures. The Service Oriented Architecture attracted significant atten-
tion, mostly implemented as Web Services and increasingly combined 
with Semantic Web concepts. The resulting information systems are highly 
modular and can easily be distributed across organisational boundaries. 
However, a complete solution for the loose coupling of firms via such in-
terorganisational information systems requires more than technical speci-
fications. Drawing on existing work, I proposed an interorganisational 
specifications stack, comprising messaging, description, discovery, univer-
sal semantics, universal processes, sectoral semantics, sectoral processes 
and trading partner agreements. Using this stack as a framework, I ana-
lysed 14 sectoral and 19 universal specification efforts. None was found to 
offer a complete solution, but most of these standards development or-
ganisations are highly interconnected and can be combined with each 
other. While this leads to some confusion for potential adopters, it is a 
result of the many different aspects that have to be covered for a complete 
interorganisational solution. Although there is some consensus in the ex-
isting literature that ebXML and RosettaNet are the most important initia-
tives, there are as yet no in-depth case studies on their organisational and 
development practice. This study thus focused on ebXML and RosettaNet 
in sections 5.2 and 5.3 with a view to deriving general insights. 

                                                     
702  See Stalder (2001), pp. 48ff., who describes ANT as primarily a ‘mapping device’. 
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While RosettaNet is the most mature standards development organisa-
tion, it is limited to the electronics industry. It offers sectoral specifications 
tailored to the business requirements of its industry and uses several 
dozen of technical and universal specifications from other organisations. 
Development projects called ‘Collaborative Forecasting’, ‘Global Billing’, 
or ‘Order Management’ emphasise the strong business focus. With this 
approach, RosettaNet established the topic of interorganisational stan-
dards as a managerial issue that deserves attention from both technical 
staff and top executives. The overall success of RosettaNet demonstrates 
the fundamental possibility of comprehensive interorganisational stan-
dards. To transfer this expertise to other industries, RosettaNet actively 
participates in the ebXML initiative. 

ebXML is the most ambitious initiative to develop interorganisational 
standards. Backed by UN/CEFACT, which also develops the EDIFACT 
standards, and OASIS, which develops several other XML-based business 
specifications, ebXML is a joint effort by two organisations with unrivalled 
expertise in interorganisational standards. Its architecture covers all the 
technical and universal aspects of the interorganisational specifications 
stack. Several factors, however, have so far prevented ebXML from becom-
ing a de facto interorganisational standard. First, from the beginning of the 
initiative, there were diverging goals regarding the long-term architectural 
strategy of ebXML. Essentially, one side wanted to use EDIFACT’s docu-
ment-centric approach and add missing elements such as XML syntax and 
process description, while others preferred a model-driven approach, fol-
lowing a very different paradigm. This resulted in fierce discussions, an 
unclear UN/CEFACT strategy, and the confusion at developers and adopt-
ers. Second, during this phase of ebXML confusion, the Web Services ap-
proach of several major software vendors attracted significant attention. 
While many perceive ebXML and Web Services as alternatives, they are 
closely related and are more complements than competitors. The large 
vendors, however, prefer Web Services, probably because these offer a 
greater differentiation potential than ebXML. Third, several conflicts re-
garding intellectual property rights in interorganisational specifications 
revealed the importance of a clear policy in this area. While OASIS agreed 
on a balanced intellectual property rights policy, UN/CEFACT struggled 
with this issue until recently, causing several firms to suspend their par-
ticipation. 

Using the perspective of actor-network theory, I analysed both Rosetta-
Net and ebXML in section 5.4. On the layers of formation, organisation, 
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development and adoption, this analysis revealed repeated patterns, al-
ways consisting of a translation, an inscription and a stabilisation phase. I 
introduced a model linking different layers of actor-networks together. Its 
main feature is a feedback mechanism differentiating three types of anti-
programmes. Weak anti-programmes are resolved within the phase of 
stabilisation, while strong anti-programmes can be resolved either by new 
translation on the same layer or by passing the anti-programme to the 
actor-network layer above. Based on this idea, I proposed a descriptive 
process model of interorganisational standards that integrates the four 
layers formation, organisation, development and adoption. This model 
offers a generalised way of ‘mapping’ practical issues of interorganisa-
tional specification efforts. 



6 Strategies for the Development of 

Interorganisational Standards 

“There is no standard way in which stan-
dards are developed.”703

Stanley M. Besen and Garth Saloner 

This chapter will answer the third research question: 

How should actors coordinate the development of interorganisational standards? 

As this study has revealed so far, managing the development of interor-
ganisational standards is a complex business with interwoven technical, 
economic and political aspects.704 To offer a complete guide covering all 
these topics in sufficient detail lies outside the scope of this study. Never-
theless, this chapter integrates new insights from the previous chapters to 
recommend strategic options for the four most important stakeholders of 
IO standards. These are user firms, vendors offering compatible software, 
standards development organisations (SDOs) and governmental organisa-
tions (see Figure 6.1). While the original matrix of Besen/Saloner (1989) has 
some drawbacks for analyzing the adoption of standards705, minor modifi-
cations make it very useful for distinguishing of the stakeholders’ strate-
gies. Combined with insights from the ANT-based process model of the 
previous chapter, it serves as an analytical framework in this chapter. 

                                                     
703  Besen/Saloner (1989), p. 2. 
704  Even in economic models with strict assumptions outcomes of standardisation proc-

esses are hard to predict. See section 4.3.1. 
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6.1 The User Firm Perspective 

This perspective is concerned with firms that want to use IO specifications 
for connections with their business partners. It does not include software 
vendors or other organisations participating in an SDO. 

The most general recommendation for such firms is to focus on specifi-
cations on the business operational view of the Open-edi Model.706 In 
Figure 5.5 these are the specifications on trading partner agreements, on 
specialised business semantics and processes, and on universal business 
semantics and processes. As a top-down approach is recommended, the 
firms should start by gathering their business requirements and then 
choose or develop the necessary specifications. The emphasis should thus 
be on sector-specific semantics and processes, while universal specifica-
tions are already available for most requirements. Examples of universal 
specifications are CPFR, ebXML/ISO 15000 and UBL. Only in some cases 
can user firms benefit from directly contributing to these universal efforts. 
One example is Boeing, which actively participates in the ebXML initiative 
because it already has a large installed base of ebXML systems.707 Develop-
ing technical specifications on the functional service view holds even less 
promise for user firms. A superior approach seems to be the development 
of specific semantics and processes with peer firms in an appropriate SDO. 
If there are universal or technical issues to be resolved, this SDO should 
gather the issues and pass them bundled to other SDOs. For example, few 
electronics firms are directly involved in the ebXML initiative. RosettaNet, 
however, strongly represents their interests through participating as an 
SDO in ebXML. 

 So how should a user firm get involved in a sectoral SDO? In general, it 
participates if the expected benefits from participation are clearly higher 
than its costs. Moreover, its engagement depends on the interests of all 
participants, which can be aligned or divergent. While the former dimen-
sion is idiosyncratic for each firm, the latter is a global dimension, which 
influences the strategies of all user firms. These two dimensions result in 
four generic strategies as depicted in Figure 6.2. 

                                                                                                                         
705  See Niggl (1994), pp. 56ff. 
706  See ISO/IEC (1997). 
707  See OASIS (2003a), p. 8. 
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If the interests of the actors in an SDO are different from the interests of a 
particular user and the net benefits from participating are low for this user, 
then the best strategy for him is only to observe the initiative. If the benefits 
of participating are low, but the interests are aligned, the user should not 
participate, but simply adopt the specifications. If the benefits are high and 
the interests are aligned, the user should contribute to the SDO. Finally, if 
the interests are in conflict with other actors, but the benefits are high, the 
user should actively drive some of the SDO work in order to defend his 
interests. On such a general level, however, the recommendations of the 
matrix might lead to wrong decisions, as typical IO standardisation proc-
esses are complex and consist of several layers, each with different benefits 
and interests involved. Moreover, the continuous improvement and ex-
pansion of IO specifications require the constant reassessment of the deci-
sions made. I will thus use concepts from the process model of the previ-
ous chapter to discuss the application of the four strategies in more detail. 
For all strategies, I am assuming a currently existing SDO for specifications 
related to the IO relationships and IOS of the user firm. 

Observe

There are several reasons why the mission, the structure and/or the speci-
fications of an SDO may not meet the interests of a firm. The mission 

                                                     
708  Based on Figure 4.5 in subsection 4.3.2. 
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might deviate, for example, because no SDO exactly covers the industry of 
the firm in question, just as CIDX targets the chemical industry, but not the 
requirements of the related pharmaceutical industry. The structure might 
not be appropriate, just as RosettaNet has no council for automotive elec-
tronics. Further, the specifications may not meet the needs of the firm, just 
as ACORD mainly covers the needs of life insurance, but neglects the re-
quirements of other assurance types. If the firm expects the costs of ac-
tively changing the situation to be higher than its benefits, it will decide 
only to observe the existing SDO’s activities, while using proprietary solu-
tions for its IO relationships. 

A second situation could be that a firm wants to keep its proprietary so-
lutions to itself and wants to prevent their standardisation. In a business 
web, for example, the shaping firm tries to control critical points that are 
sources of competitive advantage. Such control points are often specifica-
tions for accessing the resources of the shaping firm.709 Amazon, for in-
stance, offers direct access to most of its Web shop functionality via Web 
Services-based IO specifications, enabling other firms to integrate Ama-
zon’s services into their offers.710 It is not in Amazon’s interests to make 
these specifications available to its competitors, as this would make it eas-
ily interchangeable. By contrast, it aims to use specifications with features 
not offered by others. When following such a strategy, however, the firm 
should observe whether SDOs could threaten the proprietary solution 
through superior specifications. 

There are several possibilities for observing the SDO’s activities, very 
much depending on its openness. On the one hand are very open SDOs 
such as OASIS, which even offers public insight into the development 
process. On the other hand, there are more secretive SDOs such as 
ODETTE, which requires membership status to be able to access the speci-
fication documents. It might thus be an appropriate option to become a 
member of the critical SDOs just to observe their activities. Bold firms 
could even try participating in a development without intending ever to 
use the resulting specification. Although such behaviour can be seen in 
reality, it is difficult to judge in what situations it is genuinely beneficial. 
The SDOs, in turn, can control such members through several mechanisms 

                                                     
709  See Steiner (2005), pp. 142ff.  
710  See Amazon (2004). 
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discussed below. Moreover, firms can always switch to one of the follow-
ing strategies when the conditions have changed. 

Adopt 

If the mission, structure and specifications of an SDO already meet the 
interests of a firm though it expects no benefits from influencing them, it 
can simply adopt the specifications. In this ‘free-rider’ strategy, the firm 
does not get involved in most issues concerning the SDO and just uses the 
specifications for its IO relationships. While most SDOs publish their 
specifications free of charge, they often provide additional services to their 
paying members. For example, RosettaNet offers supporting documents 
and discovery services only to partners. The firm can thus benefit from 
being a member without participating in the specification development. 
Moreover, the firm should also include observing activities in order to stay 
informed of changes in the SDO’s mission, structure or specifications (see 
the Observe strategy). 

As revealed in section 3.3, most existing IOS research studies typically 
cover this situation. They identify several further factors influencing the 
decision to adopt IO specifications. These are classified as environmental 
conditions, IO relationships, organisational readiness and the perceived 
benefits from use of the specifications (see Figure 3.4). If these factors are 
not strong enough, a firm will not be interested in adopting IO specifica-
tions at all. In the discussion of the next two strategies, I assume that a firm 
clearly wants to adopt, but also wants to participate in the development 
activities. 

Contribute

When the mission, structure and specifications of an SDO meet the inter-
ests of a firm, it might expect benefits from participating in the further 
work of the SDO. The main benefits result from contributing one’s own 
ideas and from the knowledge transfer between the contributors, which 
Xia et al. (2003) call the ‘insider effect’.711 The firm can contribute primarily 
to the development of further specifications, but also to other of the SDO’s 
activities. 

Contributing to specification development is the usual way of partici-
pating in an SDO’s work. Most SDOs have structured and transparent 

                                                     
711  See discussion in subsection 3.3.2. 
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procedures for the development process. RosettaNet, for example, uses its 
mature RosettaNet Standard Methodology with clear roles and transpar-
ent decisions. This keeps the coordination costs low and enables the effi-
cient use of the contributors’ resources. 

However, the firm should pay attention to the intellectual property 
right policy of an SDO. Two fundamental cases can threaten a firm’s con-
tributions. First, the firm might completely lose the property rights for its 
contributions. This lowers the motivation to contribute, while also foster-
ing ‘free-rider’ behaviour in other firms. At CEFACT, this issue caused 
some firms to stop their contributions to specification development. OA-
SIS, by contrast, does not generally exclude patents. In certain cases, it 
might be an appropriate option to contribute patented concepts in order to 
keep greater control over a specification. However, this runs the risk of 
irritating other contributors, who are wary of becoming dependent on the 
patented specifications and probably having to pay royalties. Second, the 
firm might be sued for damages caused by a specification. It is thus impor-
tant to check the rights of the adopting firms before contributing to a speci-
fication. For example, the UN’s Office of Legal Affairs wanted to make 
CEFACT’s contributors responsible for any claims from specification us-
ers. Obviously, such an IPR  policy rarely motivates firms to participate in 
specification development. 

Besides contributing to specifications, a firm can also participate in 
other SDO activities such as administrative tasks or promoting the adop-
tion of specifications. The benefit from supporting the administration de-
pends on the incentive system of the SDO. Usually greater administrative 
responsibilities are coupled with more decision rights. Moreover, a firm 
benefits directly from promoting the adoption of a specification through 
the typical impacts of IO specification use. In addition, many SDOs coor-
dinate promotional seminars and case studies, to which the firm can also 
contribute. As most SDOs resemble user communities in which trust and 
reliability are important values, contributing to the activities usually re-
sults in indirect benefits such as easier knowledge transfer between the 
firms’ experts. 

Drive

In this situation, the mission, structure and/or specifications of an SDO do 
not fully meet the interests of a firm, but it expects high benefits from par-
ticipating in the SDO. The best strategy then is to drive the SDO actively 
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towards the firm’s interests. Generally, this can be done on the three layers 
of formation, organisation and development. 

The mission of an SDO is set during its formation. If some members de-
sire a completely new mission, the founding of a new SDO might be more 
efficient than adapting the existing SDO.712 In other words, if the mission 
of an SDO strongly deviates from the interests of a firm, the firm should 
consider founding a new SDO. When Ingram Micro discovered its need 
for Web-based process-oriented IO specifications, for example, it could 
have tried to develop these within existing SDOs such as ANSI/DISA or 
EDIFICE. However, as their mission was too focused on the specification 
of document semantics, Ingram Micro decided to drive RosettaNet with a 
completely new mission. The case study on its formation revealed the ob-
stacles that can threaten such an attempt. Above all, convincing other 
firms of the mission and persuading them to contribute resources can be a 
daunting task. An alternative could be to establish a new group for IO 
specifications within an existing industry consortium originally dedicated 
to other tasks. For example, the members of the Mortgage Bankers Asso-
ciation (MBA) formed the Mortgage Industry Standards Maintenance Or-
ganisation (MISMO) largely within the existing association.713 The attempt 
to change the mission of an existing SDO is still an option, providing the 
new mission is not too different. The driving firm has to convince a critical 
number of other firms to support the new mission. Such a change can be 
critical for the whole SDO, as other participants as well as the adopting 
firms can become confused and may withdraw their support for the SDO’s 
specifications. This is exemplified by the internal differences at CEFACT 
concerning whether the future course should focus on ebXML or on a 
technology-independent framework. This almost cost CEFACT its credibil-
ity regarding its competence in setting IO standards. 

Many conflicting interests also arise on the organisational layer. Al-
though a firm may agree to the mission, it may not see its interests re-
flected in the organisational structure of the SDO. Its goal would thus be to 
adapt the structure to its needs, which is inherently supported by some 
SDOs. RosettaNet, for example, established several new industry councils 
because some partners demanded this. One such firm was Siemens, which 
had already participated in RosettaNet for several years. As it realised that 

                                                     
712  Obviously, this depends on size and structure of the SDO. 
713  See Markus/Steinfield/Wigand (2003), p. 84. 
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the interests of its telecommunication business were partially conflicting 
with the existing industry councils, it convinced other RosettaNet mem-
bers and several new firms to form the new telecommunications council. 
Only large corporations have the resources for such an organisational ef-
fort at RosettaNet, while OASIS supports a new TC whenever three mem-
bers demand it and meet certain formal criteria. Compared to such prear-
ranged organisational changes, unplanned ones are more difficult to 
achieve and may require larger reorganisation projects with all the typical 
opportunities and threats.714

The third layer where interests can be conflicting is the development 
layer. Two cases can be distinguished. First, a firm may be lacking proper 
specifications for its requirements, while no other firms see any benefit in 
developing such specifications. Then the firm has to drive a critical mass of 
others to participate in the development. This can be done by convincing 
others of the benefits of a specification, but also by urging dependent firms 
such as smaller business partners to participate. Second, conflicts can oc-
cur during the actual development. Depending on the severity of the con-
flicts, the driving firm might convince the others of its position. Otherwise, 
it is possible that some firms may abandon the development effort. It can 
thus prove difficult to push through one’s own interests without losing the 
support of the other participants. 

While a single firm rarely has the power to impose its interests on oth-
ers, it often occurs that several groups with diverging interests form. As 
seen in the case of CEFACT, such a situation can escalate and threaten the 
whole SDO. If possible, the SDO should take measures to settle such con-
flicts. However, an SDO has no ultimate hierarchical power, as it depends 
on the contributions of its members and cannot afford to lose many of 
them. The community character of most sectoral SDOs can also prevent 
excessively harsh conflicts, as strongly opposing members can be ex-
cluded. Such an exclusion from an SDO with highly beneficial ‘insider-
effects’ can constitute a threat to the competitive advantage of the firms 
excluded. 

Obviously, the interests and expected benefits from participating can 
change over time. For example, a firm that used to only adopt a specifica-
tion might experience new business requirements that are not yet covered 
by the specification it uses. If other firms have similar requirements and 

                                                     
714  For reorganisation projects see Freudenberg (1999) and Gaßner (1999). 



The Perspective of the Standards Development Organisation 225 

plan to modify this specification, the recommended strategy for the first 
firm changes from adopt to contribute. In doing so, it can ensure that its 
interests are reflected in the modification effort. If other firms, however, 
have contradictory plans, the first firm should drive the efforts in order to 
prevent the specification from being modified in an unfavourable way. 
Such strategic changes are not limited to these two examples, but can oc-
cur in all possible directions. Overall, the strategic options described are 
not static recommendations, but have to be reconsidered in the face of 
changing conditions. 

6.2 The Perspective of the Standards Development 

Organisation 

The overall goal of a standards development organisation (SDO) is to co-
ordinate the development and adoption of specifications and thus to estab-
lish them as standards. Moreover, as a complete IO specification stack 
requires several specifications from different SDOs, and the field of IO 
SDOs is highly interwoven, a universal or sectoral SDO should also clearly 
manage its relationships to other specifications. An SDO thus has three 
main responsibilities: to coordinate the specification development, to par-
ticipate in other SDOs, and to promote the adoption of its specifications. 
As the latter is not the focus of this study, I shall leave the discussion of it 
to other researchers such as Nelson/Shaw (2003), while this section focuses 
on the first two aspects. 

The general participation strategies of an SDO very much resemble the 
participation strategies of a single user firm. It can observe, adopt, contribute
to or drive the activities of another SDO (see section 6.1 and Figure 6.2). 
RosettaNet, for example, uses the matrix displayed in Figure 5.10 to show 
for which technical specifications (termed ‘architecture’ by RosettaNet) 
and which universal specifications (termed ’content’) it follows the Observe
strategy (~specifications in parentheses), the Adopt strategy (~’adopt’), the 
Contribute strategy (~’motivate’), or the Drive strategy (~’lead’). Obviously, 
a fifth strategy is to develop its own specifications. As this is the main re-
sponsibility of an SDO, I will discuss it in more detail. 

Before doing so, it should be noted that clearly communicating one’s re-
lationships to other SDOs would very much help observers to classify an 
SDO. Few SDOs apart from RosettaNet do this on their Web pages. Often, 
hints are hidden somewhere within the actual specification documents. 
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The ideal would be a standardised way of categorising SDOs, which a 
universal SDO such as OASIS or CEFACT could develop and promote. 
This would require a global agreement on an IO architecture as I propose 
in subsection 5.1.2. While the disbanded Business Internet Consortium 
aimed to achieve just this, there have been no serious efforts in November 
2004. 

As the case studies of ebXML and CEFACT revealed, a reasonable intel-
lectual property rights policy is a critical factor for an SDO’s success. If 
contributors have to transfer all the rights of their contributions or can 
even be sued for damages caused by their specification, the motivation to 
participate will be very low. On the other hand, if the contributors domi-
nate the specifications and claim royalties, other firms will avoid adopting 
them. This resembles the debate on software patents and their optimal 
embodiment for maximising their social value.715 As it has not been the 
focus of this study, this is not the place for general recommendations on 
this complex and still not fully clarified topic.716

However, based on the four strategies open to user firms (see section 
6.1), an SDO can determine its own strategies as regards how to manage 
the contributions (see Figure 6.3). As an SDO usually has very limited re-

                                                     
715  See, e.g., Brügge/Harhoff/Picot, et al. (2004), pp. 136. 
716  The complexity is demonstrated by the IPR discussions within UN/CEFACT, which 

lasted for years.   
717  Based on Figure 4.5 in subsection 4.3.2, Figure 6.2 in section 6.1, and Picot/Fiedler 

(2002), p.  249. 
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sources, it should only intervene in the actual specification development 
under certain conditions, which are shaded grey in the figure. If the major-
ity of an SDO’s user firms have different interests in a certain specification 
and expect few benefits from using it, they will choose the Observe strategy 
(see discussion in previous section). However, it is possible that such a 
specification is important for the further development of the SDO’s speci-
fications. In this case, the SDO should impose one specific solution on its 
members. RosettaNet, for example, chose to use the DUNS numbers for 
the unambiguous identification of user firms. As the benefits of alternative 
identification specifications were low, few arguments were made for using 
other ones, and RosettaNet could impose the DUNS system on its mem-
bers.

If the interests of most user firms are aligned, but the benefits they ex-
pect from a specification are relatively low, they will follow the Adopt
strategy of not contributing to, but only adopting a certain specification 
(‘free rider’). This is often the case when the members decide myopically, 
not perceiving the long-term value of a development effort. Here the SDO 
should support the development in order to lower the costs of contributing 
and raise the net benefit for the participants. RosettaNet, for example, in-
stalled the Architectural Advisory Committee and two development cen-
tres in order to support specifications the members would not develop 
own their own. These are often Foundational Programs, as they do not 
yield direct benefits, but improve the overall RosettaNet architecture in the 
long run. 

If the user firms’ interests are aligned and they expect high benefits, 
then they voluntarily contribute to an SDO’s effort. In this case, the SDO 
has to maintain a stable organisational environment for the developing 
groups. Usually, it should only coordinate the development process with-
out much intervention. One exception could be to limit the number of con-
tributors, as several theoretical insights suggest that too many contributors 
can result in inferior specifications.718 Nevertheless, in the majority of prac-
tical cases SDOs do not have to intervene in the development of IO specifi-
cations. OASIS, for example, explicitly follows this strategy with most of 
its projects, as the Technical Committees have a lot of freedom in actual 
development processes and only have to follow certain fundamental rules 
relating to IPR policy, the voting mechanism and public mailing lists. 

                                                     
718  See Niggl (1994), pp. 94ff. and Reimers (1995), p. 96. 
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In the fourth case, high expected benefits coupled with diverging inter-
ests cause the user firms to drive specifications in different and sometimes 
conflicting directions. While some differences are normal and important 
for motivating the search for innovative solutions, the SDO has to mediate
fundamental divergence or conflicts. Otherwise, the integrity of the devel-
oped specifications would be threatened. RosettaNet, for example, formed 
its Asian affiliates in order to cover the different interests of the Asian 
firms. However, the vice president for Asia explicitly has to prevent too 
much divergence in the Asian activities. Indeed, RosettaNet aims to inte-
grate all reasonable deviations into its official specifications, as these are 
supposed to be globally unified. Moreover, clear and transparent voting 
mechanisms are crucial to resolve conflicts between the contributors’ in-
terests. OASIS, for example, permits different TCs to follow conflicting 
goals, as with ebXML vs. Web Services efforts. However, all members are 
able to vote for the acceptance of a specification as an OASIS standard. 
Even a relatively small percentage of opposing votes can prevent a contro-
versial specification from beeing accepted. 

6.3 The Software Vendor Perspective 

The main goal of software vendors is to sell their software products to user 
firms. According to usual product standards strategies, a software vendor 
very much prefers to have a proprietary specification that is broadly ac-
cepted. The network externalities of using this specification could result in 
a quasi-monopoly for this vendor. Microsoft’s Office file format demon-
strates the power of proprietary exchange specifications in terms of the 
market share of a software product. Indeed, as the leading vendor of busi-
ness software, SAP offers an IO specification called IDoc. User firms, how-
ever, seem to have learned from MS Office and similar experiences and 
have not accepted the IDoc format as a dominant IO specification.719 To-
day, the openness of specifications and the independence from software 
vendors play a crucial role in users’ decisions regarding their information 
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systems.720 The chances of a vendor establishing its proprietary IO specifi-
cations as a broadly accepted standard are thus relatively low. 

While a user firm has to consider only one or a few sectoral SDOs, a 
software vendor typically has to deal with many different SDOs, which are 
active in different specification fields. Especially large vendors that cover 
almost any industry should systematically decide on their participation in 
different SDOs. Essentially, they can follow the four strategies available to 
user firms as described in the previous section (see also Figure 6.2). These 
strategies result in different activities, however, as I will discuss below. 

The Observe strategy is recommended when interests are divergent and 
benefits from participation are low. Obviously, this is the case when SDOs 
focus on sectors to which a software vendor does not sell its products. 
Moreover, universal or technical SDOs using a specification architecture 
not supported by the vendor’s software should also only be observed. One 
reason that many vendors did not support the CORBA approach of the 
Object Management Group (OMG), for example, is that competing ven-
dors developed it, and most did not want full interoperability between 
their products.721 The category of SDOs to be observed also includes new 
initiatives trying to establish new technologies, such as the REST efforts 
that are trying to establish an alternative to Web Services standards. In 
general, software vendors offering IOS should systematically observe any 
initiative in the field of IO specifications, when not actively participating 
with one of the following strategies. 

The Adopt strategy should be chosen if interests are aligned and benefits 
from participation are low. Sectoral SDOs with members served by the 
vendor belong to this category. In the ideal case, these SDOs use estab-
lished universal and technical specifications and focus on the development 
of sectoral semantics and processes. Here, the software vendor does not 
benefit much from contributing, but has to integrate these specifications 
into its products to stay competitive. Being a member of such SDOs, more-
over, the vendor can gain detailed insights into its customers’ demands. 
For example, SAP is a member of several sectoral SDOs such as RosettaNet 
and CIDX. Additionally, it is an important element of the Adopt strategy to 

                                                     
720  The broad adoption of Linux is another example of users trying to gain some inde-

pendence; see Brügge/Harhoff/Picot, et al. (2004), p. 172.  
721  See Nickerson/zur Muehlen (2003), p. 340. 
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stress the specification support of one’s products for marketing pur-
poses.722

If interests are aligned and the benefits from participation are high, Con-
tribute is the recommended strategy. This is often the case for technical 
SDOs, as a vendor knows best the limits of the technical specifications it 
uses and ways of improving them. Early and intensive involvement in 
development gives the contributors in-depth knowledge of the specifica-
tions and can result in a competitive advantage over non-contributors 
through earlier and better products. Contributing to the development of 
universal semantics and process specifications can also yield benefits for 
the vendor, as these can be used in products for a wide range of custom-
ers. However, as numerous SDOs are concerned with even more technical 
and universal specifications, it is an important task for the vendor to pri-
oritise its contributions. As described above for the user firms, vendors 
also have to pay attention to the IPR policy of the SDOs to avoid legal con-
flicts caused by contributing to a specification. Again, it is also a marketing 
tool to announce one’s active participation in a certain SDO. Most SDOs 
support this by placing the logos of active vendors on the home page of 
their Web presence. 

If a vendor’s interests differ from those of an SDO, but the vendor ex-
pects clear benefits from its contributions to a specification, it has to ac-
tively drive its ideas. Three general options exist. First, the vendor can de-
velop a specification of its own without an SDO and try to push it through 
via its customers. This approach might work in other fields, but as de-
scribed above, user firms are very cautious in adopting proprietary IO 
specifications. Without the legitimacy of an accepted SDO, they are 
unlikely to adopt a new IO specification. Second, the vendor can develop a 
specification without an SDO, but then submit it to an SDO as an official 
specification. IBM and Microsoft, for example, chose this option for their 
Web Services standards, which they jointly developed and then submitted 
to W3C and OASIS. Third, the vendor can develop the new specification 
within an SDO by forming a new working group. Whether such an ap-
proach is feasible within a particular SDO while conflicting with other of 
its specifications depends on the SDO policy. 
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tions in Ashton/Rothenstein (2003). 
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OASIS, for example, hosts several TCs working on competing specifica-
tions, especially BPEL and UDDI vs. ebBPSS and ebRIM/RS. One reason 
may be the competition between certain SDOs, most prominently between 
OASIS and the W3C. While the W3C has a strict policy regarding the co-
ordination of activities and intellectual property right policies, OASIS is 
open to almost any activities that meet the formal requirements. The gen-
eral possibility of keeping the property rights on patented contributions to 
OASIS’s specifications is one reason for the submission of UDDI to OASIS. 
Although this is an obvious way to charge royalties for a broadly adopted 
specification, user firms are unlikely to adopt such royalty-laden specifica-
tions. An opportunistic contributor could thus use the ‘submarine patent’ 
approach.723 While contributing to a specification, he silently files his con-
tributions for patents. After the specification has been broadly adopted, he 
claims royalties for the use of its patents.724 OASIS could avert such a case 
by making a statement that it will not collect royalties, especially since IBM 
has been contributing patented concepts to ebCPPA. 

Besides these legal issues, the vendors also have a great influence on the 
success of a certain specification’s adoption. If some customers want to use 
a new specification, but large vendors do not support it, the adoption 
process can be slowed down significantly. For example, the relatively slow 
adoption of ebXML was caused in part by the weak support from some 
larger vendors’ products, which favoured Web Services specifications. 
Many of these political manoeuvres by software vendors are fostered by 
the fact that comprehensive open standards lower the vendors’ potential 
for differentiation and make them increasingly interchangeable. 

                                                     
723  See  Stix (2002) and Markus/Steinfield/Wigand (2003), p. 87.  
724  One widely discussed ‘submarine patent’ case is the claim by the UNIX firm SCO 

that it holds patents on Linux source code and thus has the right to charge royalties 
from all Linux users; see Kuri (2004). A recent case in the field of IO specifications 
was the bankruptcy of the software vendor Commerce One, which held 39 patents 
used in Web Services specifications. While several large companies were also very 
interested, these patents were finally auctioned to a ‘mysterious bidder’; see Gilbert 
(2004).



232 Strategies for the Development of Interorganisational Standards 

6.4 The Governmental Perspective 

This section briefly discusses the ways governmental organisations can 
intervene in the development of IO specifications. Essentially, they should 
consider two aspects. First, tight cooperation within SDOs always bears 
the risk of collusion between the participants, which could be a threat for 
free markets. Governmental antitrust divisions should thus observe espe-
cially sectoral SDOs for illegal collusion. Some SDOs try to prevent such 
collusion by explicitly prohibiting it within SDO activities.  

Second, a government welcomes its national firms being able to im-
prove their productivity through the broad adoption of IO standards. 
There exists academic consensus that governmental organisations usually 
lack the competencies for directly setting complex technology and IO 
standards.725 However, this does not rule out the possibility that the gov-
ernment intervenes in privately organised SDOs. Based on the four strate-
gies for an SDO discussed in the earlier section (see Figure 6.3), a govern-
mental organisation can also decide on different intervention measures 
(see also Figure 4.5). 

In the private good situation, the firms follow the Observe strategy. They 
all use their own solutions and only observe the specification activities of 
other firms. Nevertheless, one standard might be of high social value. In 
this case, the government has to intervene by imposing a specification as a 
norm and enforcing its acceptance. 

In the public good situation, the firms follow an Adopt strategy. They do 
not expect a positive return from contributing to an SDO’s effort, but bene-
fit from using the specifications. One reason is the high cost of participat-
ing. The government should support the SDO to lower the costs of devel-
opment. For example, the Chinese Ministry of Science and Technology 
helps its national industry to participate in RosettaNet activities. 

In the coordination situation, all firms expect high benefits from contrib-
uting and have no preferences for a specific standard. This is usually the 
case if the coordination costs of agreeing on a specification are relatively 
low and the firms expect no differentiation potential in the standard re-
garding competitive advantage. In such a situation, firms will establish an 
SDO to coordinate their standardisation efforts. The government has no 
reason to intervene, as firms will agree on an efficient standard through 
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self-organisation. The only tasks would be to coordinate the SDOs and to 
prevent collusion between the firms. 

In the conflict situation, all firms expect a high benefit from contributing 
to a specification. As they have conflicting interests, however, they prefer 
different specifications. This is usually the case if one firm or SDO holds 
the property rights of a specification and wants to establish it as a standard 
to improve its competitive advantage by leveraging network effects. The 
strategy of the firms or SDOs here is to drive their specification towards a 
common standard. As such competition is likely to establish the best stan-
dard itself, the government should only mediate if firms use unfair prac-
tices that distort the competition. One example is the competition between 
some ebXML and Web Services specifications. 

6.5 Summary and Conclusions 

This chapter has offered general answers to the third research question: 

How should the actors involved coordinate the development of interorganisational 
standards? 

As this study revealed in the previous chapters, the development of inter-
organisational standardisation is highly complex and shows only limited 
determinism. It is thus impossible to derive a complete theory that could 
lead to a comprehensive management guide for interorganisational speci-
fications. Nevertheless, this chapter has used the insights gained in the 
course of this study to derive recommendations for different stakeholders’ 
strategies. The user firms can follow the Observe, Adopt, Contribute or Drive
strategies for their SDO participation. The Observe strategy involves no 
participation at all, while the Adopt strategy uses the specification without 
contributing to its development (‘free-rider’). In the Contribute strategy, 
firms actively contribute to the development, while the Drive strategy in-
volves actively leading other participants despite the diverging interests in 
a specification. The software vendors have essentially the same strategic 
options. As their focus is on selling their products to user firms, however, 
the concrete actions are quite different. For example, they have to partici-
pate in a much wider range of different SDOs than the user firms in order 
to cover all the customers’ requirements. When SDOs have to participate 
in other SDOs, they can also follow one of the four strategies. To organise 
their own specification development, SDOs also have four corresponding 
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strategic options: Impose, Support, Coordinate and Mediate. If its members 
only observe, the SDO may have to impose specifications and if they only 
adopt, the SDO may have to support active participation. If the members 
contribute voluntarily, only coordination is needed, while members driv-
ing in conflicting directions have to be mediated. A governmental organi-
sation has essentially the same strategic options for interving in specifica-
tion development. Additionally, it has to prevent the collusion of firms 
through antitrust measures. Overall, this chapter has revealed that the two 
dimensions of ‘interests in’ and ‘benefits from’ specification development 
can be used to produce clear strategic recommendations for the different 
stakeholders. 



7 Conclusions

“We are concerned with what happens when 
new devices are created, and with how pos-
sibilities for innovation arise. There is a circu-
larity here: the world determines what we 
can do and what we do determines our 
world. The creation of a new device or sys-
tematic domain can have far-reaching signifi-
cance – it can create new ways of being that 
previously did not exist and a framework for 
actions that would not have previously made 
sense.”726

Terry Winograd and Fernando Flores 

This concluding chapter gives a summary of the insights gained and then 
sketches potential fields for future research on interorganisational stan-
dards. 

Summary and Insights Gained 

As a trade volume of several trillion US$ is globally processed using inter-
organisational standards each year, they are a business topic of high im-
portance. In the face of increasingly dynamic supply chain networks, 
which are configured in a ‘plug & play fashion’, interorganisational stan-
dards will gain further significance. Since most business environments are 
permanently changing, however, these standards cannot be developed just 
once, but have to be continuously adapted. To illuminate the development 
of such interorganisational standards, this study has followed three main 
research questions. The first question to be answered was: 

Why and how do information systems support interorganisational relationships? 

Although interorganisational relationships play an increasing role espe-
cially in industries with modular products, it is difficult to define them 
precisely. Essentially, they comprise the exchange of goods and services 
between organisations, whether organised via markets mechanisms or in 
long-term strategic alliances. This study has focused on interorganisational 
relationships called supply chain networks, which aim at high efficiency in 
vertical relationships through the coordination of resources in primary 
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tasks. Moreover, these relationships are usually secured through neo-
classical contracts, are highly formalised, and often comprise a set or net-
work of participating firms. 

As many mechanisms in such supply chain networks require speed and 
accuracy, they are enabled by interorganisational information systems. 
These are information systems sending information across organisational 
boundaries. For several decades, EDI-based systems have been the most 
important type of interorganisational information systems, as they use 
automatic data exchange to execute business transactions between firms. 
As a large body of research on managerial aspects of EDI systems already 
exists, I summarised the current state in what I termed an IOS Management 
Framework. This distinguishes the phases adoption, use and impact of inter-
organisational information systems. While it reveals independent and 
dependent variables for managerial activities, it neglects the development 
of interorganisational standards, which has emerged as an increasingly 
important topic over recent years. Thus, the second research question was: 

Why and how are interorganisational standards developed? 

To answer this extensive question, a general introduction to theories of 
standards had to be given. A standard is a set of broadly adopted rules for 
repeated activities, usually codified in a specification document. The ob-
jects covered by a standard can be classified as products, semantics, processes
or performances. Governments, consortia, markets and communities represent 
different approaches to coordinating the development and adoption of 
standards. This study has focused on semantics and process standards 
organised by consortia. Three theoretical perspectives – technical, eco-
nomic and social – aim to explain the emergence of standards. Theories on 
technical design cover the efficiency of development processes, the neces-
sary resources, and the actual development of the specification documents. 
Theories based on neo-classical economics explain how product standards 
affect market mechanisms, while neo-institutional theories see a standard as 
an institution for lowering transaction costs in economic markets, and 
which is negotiated in a political market. Theories on the social construction 
of standards examine how participants act in political markets. 

Actor-network theory is one such social theory that explains how actors 
form networks consisting of humans and artefacts in order to achieve their 
goals. It distinguishes three main phases to describe the dynamics of actor-
networks: translation, inscription and stabilisation. In the translation phase, 
the actors negotiate on their interests and agree on shared goals. To fix 



 Conclusions 237

these goals, they are inscribed as programmes into artefacts called in-
scripts. These inscripts aim to stabilise the actor-network. If so-called anti-
programmes successfully attack the inscript to deviate from the negotiated 
goals, the actor-network destabilises. The actors thus try to create strong 
and irreversible inscripts in order to stabilise the actor-network. Standard 
specifications are such inscripts in which actors inscribe their interests, 
aiming to make other actors follow the inscribed programmes. Actor-
network theory was then used to analyse the case studies conducted and 
derive a general process model. 

While IS researchers have not yet been able to agree on a common term 
for standards such as ebXML, RosettaNet or UBL, I proposed to use ‘inter-
organisational standards’ and define them as broadly adopted specifications 
that formally define or support business-related semantics and processes, which 
are made accessible to other organisations’ information systems, usually via Web-
based technologies. As a complete interorganisational standard has to cover 
many different aspects, I also proposed an interorganisational specification 
stack, consisting of the elements messaging, description, discovery, universal 
semantics and processes, sectoral semantics and processes and trading partner 
agreements. While Web Services standards for messaging and description 
have attracted considerable attention in recent years, specifications for the 
other elements are less known. They are, however, crucial elements for the 
coupling of organisations via interorganisational information systems. 
Moreover, the development of such specifications is highly complex and 
never fully complete, as the corresponding business environments are 
continuously evolving. Since user firms can become highly dependent on 
these specifications, it is important to understand their development and 
possible ways of participating in it. As there is little literature available on 
this topic, I conducted two in-depth case studies on RosettaNet and 
ebXML.

RosettaNet is a consortium that focuses on developing specifications for 
sectoral semantics and processes tailored to the electronics industry, while 
using dozens of technical and universal specifications from other organisa-
tions. It demonstrates that the development of comprehensive interorgani-
sational standards is very complex and demands the coordination of many 
different standardisation efforts. RosettaNet’s strong emphasis on the busi-
ness needs of its members combined with its mature organisational struc-
ture and development processes are the main reasons for its remarkable 
success.
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ebXML is a joint standards development initiative by OASIS and 
UN/CEFACT. The former has a lot of expertise in XML specifications, 
while the latter previously developed the EDIFACT standards. This back-
ground promised to make the ambitious ebXML initiative the main source 
for universal interorganisational standards. Indeed, the development of 
the first version of ebXML specifications was a success. As these versions 
still had potential to improve, OASIS and UN/CEFACT agreed to continue 
the effort in a second phase. This almost ended in a disaster, however, 
because of fierce discussions on ebXML’s long-term strategy, an unclear 
intellectual property rights policy at UN/CEFACT, and the competition 
from the Web Services approach pushed by large software vendors. 

Using the concepts of actor-network theory, I derived patterns of inter-
organisational standards development, resulting in a generalised process 
model. This consists of the four layers, formation, organisation, development
and adoption. On each layer, the three phases of actor-network dynamics 
translation, inscription and stabilisation have to be passed through. Anti-
programmes are either resolved in stabilisation, in a new translation, or on 
a higher layer. For example, if a specification reveals minor flaws, it can be 
slightly modified so that it is not prevented from spreading. This is usually 
indicated by minor version changes. If the problems are more serious, a 
new development cycle has to be passed through, comprising planning 
(translation), specification development (inscription), and spreading (stabi-
lisation), often indicated by major version changes. If the planning is not 
successful because the available resources no longer fit, the problem is 
passed to the organisation layer. Here the participants have to agree on 
whether organisational changes are to be made to enable the development 
of new specifications. This is the case, for example, when new OASIS 
Technical Committees or RosettaNet industry councils are initiated. The 
model I have proposed serves above all as a ‘map’ for placing concrete 
issues of interorganisational standards in relation to other aspects, sup-
porting stakeholders in decisions on where to participate. This leads to the 
third research question: 

How should the actors involved coordinate the development of interorganisational 
standards? 

Given the early stage of the research field, I could not develop a complete 
theory of interorganisational standards in the previous chapters. On the 
basis of the insights from the case studies and the derived process model, 
however, I formulated generic strategies on how different actors should 
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participate in the process of interorganisational standards development. A 
user firm can choose to observe the standards development organisations 
(SDOs), adopt the resulting specifications, participate in the development, or 
actively drive the SDO in the direction it desires. The options contribute and 
drive are especially recommended when sectoral SDOs are focused on the 
industry of the user firm, while it should prefer to observe or adopt for tech-
nical and universal specifications. Software vendors have the same strate-
gic options, but this time with the focus on contributing and driving for 
technical and universal initiatives and observing or adopting for sectoral 
ones. SDOs have two fields in which they have to decide on their devel-
opment strategies. First, when an SDO has to participate in another SDO, it 
has the same options to choose from as user firms or software vendors, 
depending on its overall standards strategy. Second, when the SDO has to 
coordinate its own participants, it can impose certain specifications, support
the participants, coordinate voluntary contributors, or mediate between con-
flicting contributors. Governmental organisations also have these options 
when they have to decide whether to intervene in a nation’s standards 
development activities. 

Implications for Future Research 

Several limitations to this study and ideas for further research should be 
mentioned:

– Due to resource restrictions, it focused on the two most important initia-
tives RosettaNet and ebXML considering other SDOs only in overviews. 
Although the interconnections between the SDOs were revealed, an ap-
propriate actor-network theory analysis might result in further insights. 

– The interorganisational standards covered in this study are limited to 
supply chain networks. Some insights can in all likelihood be trans-
ferred to other fields such as standards for human resources or business 
reporting, which are currently emerging. Moreover, the insights might 
also be fruitful for dealing with social and political aspects of the model-
ling of domain-specific ontologies, which are the basis for the upcoming 
Semantic Web Services. 

– The goal of this study was primarily to provide a qualitative model. 
Further research could quantify important aspects, probably based on 
the work of Xia et al. (2003). Moreover, empirical surveys could prove 
these models and the derived strategic options. 
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– Two aspects for qualitative research also offer research opportunities. 
First, the issue of intellectual property rights was neglected until re-
cently in standards research, but plays an important role in the motiva-
tion of firms to participate in standardisation efforts.727 Second, SDOs 
for interorganisational standards can also be regarded as communities 
in which the exchange of best practices plays almost the same role as 
developing standards. An analysis from the perspective of knowledge-
transfer could thus also be very fruitful. 

– As this study has revealed, the actor-network theory is a useful ap-
proach to analysing situations in which technology and politics are 
highly interwoven. In my opinion, it has great potential to be developed 
towards a general theory of information systems, something the field is 
still searching for. However, its roots in the social sciences and its very 
heterogeneous application in information systems research make fur-
ther improvement of the theory necessary. This study has offered a first 
step by clarifying the core concepts on the basis of the original litera-
ture, but tailored to information systems requirements. One possible di-
rection would be to examine the similarities and differences with re-
spect to neo-institutional economics. Both fields could enrich each other, 
for example, by regarding inscriptions as contracts or analysing the 
transaction costs of translations. 

Overall, this study has contributed to the young field of interorganisa-
tional standards through two in-depth case studies, uncovering aspects 
rarely mentioned before. These are especially the different organisational 
aspects of SDOs and the strategic options for participating in standards 
development initiatives. Moreover, it has revealed the crucial role of intel-
lectual property rights for the whole field. 

Finally, I give a short outlook on how the field of interorganisational 
standards might develop in the coming years. I expect that the need for the 
‘plug & play’ of organisations will continue to grow, increasing the de-
mand for broadly adopted standards on all levels of the interorganisa-
tional specifications stack. As shown in this study, on all these levels us-
able specifications are already available. However, they are often not yet 
sufficiently mature for broad adoption. Moreover, the sectoral semantics 

                                                     
727  See Blind/Thumm/Iversen, et al. (2004). 
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and process specifications in particular will never be fully completed, as 
they have to be constantly adapted to the continuously changing business 
requirements. In progressing towards broadly adopted interorganisational 
standards, therefore, we will probably witness a similar pattern as could 
be seen in the development of EDI. Back in the 1960s, the logistics industry 
developed the first EDI solutions, which were gradually transferred to 
other industries.728 Today, RosettaNet is the leading SDO for a complete 
interorganisational specification stack. Its close relations to other SDOs 
make it very likely that universal interorganisational standards will 
emerge from these initiatives in the near future. Given the great impact of 
such standards, no firm can afford to ignore the recent progress made in 
the field of interorganisational standards, but should instead be preparing 
strategies for getting involved. This study offers a first starting point for 
doing so. 

                                                     
728  See Killian/Picot/Neuburger, et al. (1994), pp. 269ff. 
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A Primary Data Sources 

Date Type Organisation Topic Participants 

October 
2002

Conference German Infor-
matics Society 
(Gesellschaft 
für Informatik) 

“WebServices - 
Integration im 
Netz” 

Web Services technol-
ogy officer of a German 
IT consulting company, 
Members of the German 
Informatics Society 

June 2003 Interview Global elec-
tronics com-
pany

RosettaNet RosettaNet champion 

July 2003 Conference World Wide 
Web Consor-
tium (W3C) 

“Semantic Web 
Tour” 

Two W3C directors, two 
IS professors, general 
audience 

July 2003 Interview Semantic Web 
software com-
pany

RosettaNet and 
Semantic Web 

CEO of a Semantic Web 
software company 

September
2003

Conference Singapore EDI 
Committee 

“The Business 
Collaboration 
Framework”

Chairmen of several 
UN/CEFACT groups, 
general audience 

September
2003

Conference RosettaNet 
Singapore,
Infocom De-
velopment 
Authority 
Singapore

“Getting Ready 
for RosettaNet” 

Several executives of 
Singaporean companies, 
general audience 

September
2003

Interview Medium-sized 
Singaporean 
electronics 
company

RosettaNet im-
plementation and 
use

IS executive of medium-
sized Singaporean 
electronics company 

September
2003

Conference Enterprise 
software ven-
dor 

“Facilitating 
Cross-Industry 
Supply Chain 
Integration With 
RosettaNet Stan-
dards” 

Vice president Rosetta-
Net, vice president of 
enterprise software 
vendor, two executives 
of global electronics 
companies, general 
audience 
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Date Type Organisation Topic Participants 

October 
2003

Interview IOS solution 
provider

RosettaNet adop-
tion and use 

Consultant of IOS solu-
tion provider 

October 
2003

Interview Enterprise 
software ven-
dor 

RosettaNet sup-
port by software 
vendors

Consultant of enterprise 
software vendor 

November 
2003

Conference RosettaNet, 
enterprise 
software ven-
dor 

“The Collabora-
tion Continuum” 

CEO of RosettaNet, vice 
president of enterprise 
software vendor 

November 
2003

Conference RosettaNet, 
global electron-
ics company 

“RosettaNet 
Architecture 
Seminar” 

Vice president of stan-
dards management at 
RosettaNet, vice presi-
dent of RosettaNet 
Europe, implementation 
support manager of 
RosettaNet, RosettaNet 
member representatives 

November 
2003

Conference EDIFICE “EDIFICE Plenary 
Meeting” 

Vice president Rosetta-
Net Europe, several 
EDIFICE member repre-
sentatives 

November 
2003

Interview Global elec-
tronics com-
pany

RosettaNet vs. 
EDI

EDIFICE member repre-
sentative  
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B Theoretical Concepts for EDI Adoption, Use and Impact 

Adoption 

Source Environmental 
conditions

Interorganisational 
relation

Organisational 
readiness

Perceived net 
benefits

Saunders/Clark (1992)  (Dependency, 
trust) 

 (Perceived 
benefits, per-
ceived costs) 

Premkumar et al. 
(1994) 

 (Compatibility, 
complexity, commu-
nicability) 

 (Relative 
advantage, 
costs) 

Williams (1994)  (Industry 
competitive-
ness, demand 
uncertainty) 

 (Channel power)  (Organisational 
size, organisational 
structure) 

Daugherty et al. 
(1995) 

 (Organisational 
size, formalisation, 
decentralisation) 

Iacovou et al. (1995)  (Competitive 
pressure) 

 (Imposition by 
partners) 

 (Organisational 
readiness)

 (Perceived 
benefits) 

Premku-
mar/Ramamurthy 
(1995) 

 (Competitive 
pressure) 

 (Transaction 
climate, dependence, 
exercised power, 
organisational com-
patibility)

 (Internal need, 
existence of a cham-
pion, IS infrastruc-
ture) 

Walton/Miller (1995)  (Market 
uncertainty, 
exchange
concentration) 

 (Asset specificity, 
information sharing, 
time, number of 
transactions) 

 (Organisational 
flexibility, organisa-
tional assistance) 

 (Previous 
outcomes) 

Mackay/Rosier (1996)  (Competitive 
necessity)

 (Told by customers, 
trade with auto 
sector) 

 (Company size)  (Strategic 
advantage, 
logical business 
decision) 

Murphy/Daley (1996)  (Customer resis-
tance, customer 
training) 

 (Corporate culture, 
compatibility of 
hardware/software, 
standard formats) 

 (Awareness of 
EDI benefits, 
setup costs) 

Bensaou (1997)  (Technologi-
cal unpredict-
ability)

 (Perception of 
fairness, goal com-
patibility, switching 
costs, ownership 
ratio, contract length)

 (Scope of IT use)  

Bergeron/Raymond 
(1997) 

 (Imposition)  (Top management 
support, EDI struc-
ture) 

Hart/Saunders (1997)  (Power of cus-
tomer, trust) 
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Source Environmental 
conditions

Interorganisational 
relation

Organisational 
readiness

Perceived net 
benefits

Hart/Saunders (1998)  (Supplier depend-
ence, customer 
power, supplier 
commitment, supplier 
trust) 

Nault et al. (1998)     (Adoption 
benefits, adop-
tion costs) 

Peffers et al. (1998)  (Bargaining power 
of customers) 

 (Cost reduc-
tion, interor-
ganisational 
process redes-
ign, strategic 
IORs) 

Holmes/Srivastava 
(1999) 

 (Relationship, 
collaboration) 

 (EDI readiness)  

Lee et al. (1999)  (Top management 
support, IT context) 

Ramamurthy et al. 
(1999) 

 (Competitive 
pressure) 

 (Compatibility, 
customer support) 

 (Internal support)  (Benefits, 
resource inten-
sity)

Son et al. (1999)  (Uncertainty)  (Asset specificity, 
reciprocal invest-
ments, power exer-
cised, trust) 

Chwelos et al. (2001)  (Competitive 
pressure, indus-
try pressure) 

 (Dependency on 
TP, enacting TP 
power, TP readiness) 

 (Financial re-
sources, IT sophisti-
cation)

 (Perceived 
benefits) 

Damsgaard/Lyytinen 
(2001) 

 (Intermediat-
ing institutions)

   

Maingot/Quon (2001)     (Reasons for 
adopting EDI) 

Teo et al. (2003)  (Mimetic 
pressure, nor-
mative pres-
sure) 

 (Coercive pressure)  (Organisation size, 
IT department size, 
extend of EDI appli-
cations implementa-
tion)
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Use

Implementation extent Source Implementation management

Breadth Diversity Volume Depth 

Banerjee/Sriram 
(1995) 

 (Percent-
age of 
vendors
using EDI) 

 (Percentage 
of transac-
tions using 
EDI) 

Massetti/Zmud 
(1996) 

 (Breadth)  (Diversity)  (Vol-
ume) 

 (Depth) 

Bergeron/Raymond 
(1997) 

 (Planning, testing, evalua-
tion, training) 

 (External 
integration)

 (Internal 
integration)

Hart/Saunders 
(1998) 

 (Diversity)  (Vol-
ume) 

Peffers et al. (1998)  (Selecting IOS standard, 
selecting hardware/software) 

 (Structure 
of connec-
tions with 
trading 
partners) 

Williams et al. 
(1998) 

 (Range)  (Width)  (Depth)  

Fearon/Philip (1999)  (External 
diffusion) (Breadth

and 
depth)

Son et al. (1999)  (Diversity)  (Vol-
ume) 

Sriram et al. (2000)  (Training of employees)    

Truman (2000)  (EDI 
diversity) 

 (EDI 
volume)

 (Interface 
integration,
internal
integration)

Maingot/Quon
(2001) 

  (Adequate resources, 
hardware/software selection, 
selling concept to employees, 
internal/external implementa-
tion staff, training of employ-
ees)

 (Activities 
to  include in 
EDI system) 

Hill/Scudder (2002)  (Depth)    
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Impact
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252 Appendixes 

C Interorganisational Standards Connections 
Last update: November 2004. 
Bold letters: SDO develops these specifications 
Normal letters: SDO uses these specifications 
Not shown is the use of network transport protocols, XML core standards, 
and UML, as these are almost the same in all SDOs. 
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