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Abstract 
      
      Research on the nature of e-business standards and the 
organizational context in which they are developed has 
received little attention in the literature of IT standards and 
standardization. This study investigates communication 
patterns in online standards groups to provide insights into 
the nature of group dynamics among standards decision 
makers and its relation to the standards context. Email data 
is used from the ebXML standards initiative. Findings 
suggest that standards groups operating on the Internet 
appear to form a cohesive structure, despite the fact that 
they tend to consist of large group of participants coming 
from various backgrounds and industries, while their 
communication patterns are influenced by standards 
orientation. Policy implications for managers in online 
standards groups are presented.  
 

KEYWORDS: E-business Standards, Online Standards 
Groups, Social Network Analysis 

 
 

1.  Introduction 

      Standards are essential in e-businesses as they 
enable interoperability among information systems 
within and across the industry. As the Internet 
economy becomes mature, the context in which 
standards are made has become complex and covers 
core business processes, as well as the realm of 
infrastructure technology. To fulfill the market need 
for timely and effective development of diverse 
standards for e-businesses, an alternative form of an 
organization has emerged in the private sector which 

mainly operates on the Internet through a voluntary, 
consensus based approach [9; 11; 22]. Participants 
utilize computer-mediated communication 
technologies to partake in the process. While it is 
important to effectively and efficiently manage the 
increasingly prevalent activities, there has been 
relatively little interest in understanding how the 
organization operates to perform its tasks.  
 
      Using a social network analysis approach [27; 
45], this study examines group dynamics of the 
process, in relation to the e-business standards 
characteristics. A social network consists of both a 
set of actors, who may be arbitrary entities like 
persons or organizations, and one or more types of 
relations between them, such as information 
exchange or economic relationship [30; 31]. Social 
network analysis (SNA) is a set of research 
procedures for identifying structures in systems based 
on the relations among actors [32]. This approach has 
been used for the last twenty years in different areas, 
including communication studies in an organizational 
context [1; 27; 30; 31; 32].  
 

Drawing on this approach, this study specifically 
focuses on understanding the nature of group 
dynamics through the analysis of the communication 
network structure being formed and how it is related 
to the characteristics of e-business standards. The use 
of SNA is particularly important to understand group 
dynamics in a situation where the quality of the final 
outcome of a group activity is hard to measure [48]. 
One of the advantages of using social network 
analysis is that it allows us to deal with multiple units 
of analysis [28]. Both the network and individual 
level analysis are performed which helps us to 
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examine various dimensions of standards 
development in online standards groups.  

 
      Data for this study comes from email archives 
from the ebXML standards initiative. Findings from 
this study suggest that interestingly enough, standards 
groups operating on the Internet appear to form a 
cohesive structure, despite the fact that it tends to 
consist of large group of participants coming from 
various backgrounds and industries, and that the 
underlying communication network structure of those 
standards groups is influenced by standards 
orientation.  
 
      The rest of the paper is organized as follows. In 
the next section, the research context is provided, 
followed by a brief description of social network 
analysis methods. Hypotheses are then presented.  
The research method and research results are 
presented in subsequent sections. Finally the 
conclusion is presented.   
  
 
2.  E-business standards development 
 
      The roles of information technology standards 
have evolved to meet needs of diverse business 
requirements [33; 38]. The Internet enables an 
interconnected information infrastructure to provide 
higher-level services for business activities. While 
standards efforts related to information technology 
have largely taken an infrastructure orientation (e.g., 
development of network interfaces, communication 
protocols and data formats), more recent efforts have 
extended into the development of high-level, business 
process-oriented standards over compatible 
infrastructures. In addition to the relatively well 

understood task of interconnecting disparate 
computer systems through standards for network 
interfaces, data formats, and storage devices, the task 
of defining business process-oriented standards is 
becoming equally important to facilitate business 
activities over the Internet. Recent efforts, such as the 
ebXML standards initiative for e-commerce, FSTC 
for financial and banking sector, or adXML in the 
advertising sector, are examples of such cases that 
would require input from the general business 
community. It is noted that standards groups that deal 
with business process-oriented standards appear to 
reveal coordination-intensive or iterative processes, 
whereas others dealing with infrastructure-oriented 
standards shows rather sequence-intensive or 
waterfall processes [9]. It implies that the 
characteristics of e-business standards orientation 
influence the patterns of communicative interactions 
among participants in the group.  
 

Standards are typically classified as de jure 
standards, de facto standards, and voluntary 
standards [34]. They are however not necessarily 
exclusive. A de facto standard, for example, can be 
adopted as a voluntary standard, which then can be 
adopted as a de jure standard by formal standards 
development organizations (SDOs). Voluntary 
standards are generally established by private sector 
bodies such as industry consortia through voluntary 
consensus standards creation process. Two broad 
categories emerge as leading contenders in the 
context of e-business standards: business process 
oriented standards and infrastructure oriented 
standards. A brief comparison between these two 
types of e-business standards is presented in Table 1. 

 
Table 1. An Overview of e-Business Standards Orientation 

 Business process oriented standards Infrastructure oriented Standards Note 
Definition The specifications that define procedures for 

horizontal or vertical business transactions 
performed over the Internet 

The specifications for a group of technologies to 
form a technical framework that provides an 
infrastructure on which organizations can 
perform business transactions 

[8; 20] 

Focus • Process focused 
• Business collaboration across organizations 
• Analyzing business activities and developing 

business process meta-models, business rules, 
naming conventions and forms of business 
collaboration and agreement 

• Application or higher level of system 
architecture 

• Context sensitive 
• Predominantly qualitative criteria 
• Establishment of basic principles and models 

• Product focused 
• Compatibility for hardware, software, and 

communication integration 
• Developing specifications for hardware, 

software, and communication protocols 
• Lower level of system architecture 
• Domain independent 
• Predominantly objective criteria 
• Establishment of actual specifications and 

system interfaces for products or outputs 

[7; 17; 
41] 
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      In recent years, an increasing number of 
information technology standards have been 
developed by private sponsors through industry 
consortia.  These consortia have increasingly been 
playing an important role in standards development 
[11; 18; 23; 47]. To facilitate collaboration among 
participants geographically dispersed around the 
world, such standards groups have relied on 
communication technologies, creating ‘online 
standards groups’ [49]. ‘Online standards groups’ can 
be defined as “a group of people to perform a task 
associated with standards development, who interact 
across space, time, and organizational boundaries, are 
guided by common purpose, and are linked through 
communications technologies such as the Internet.”  
In the IT area, examples include World Wide Web 
Consortium (W3C), Internet Engineering Task Force 
(IETF), and Organization for the Advancement of 
Structured Information Standards (OASIS). 
Participants in online standards groups often use 
emails to communicate and coordinate their task and 
to provide, receive, or exchange ideas and 
information. The context of and the way in which 
standards are developed in traditional standards 
development organizations may be compared against 
those in industry consortia in many aspects. A brief 
comparison between traditional standards 
development in formal standards development 
organizations and an alternative way of standards 
development occurring in industry consortia is 
provided in Table 2. 
 
      When a computer network connects people or 
organizations, it is a social network mediated by 
communication technologies [48]. Communication 
patterns emerge through social interactions to 
perform certain tasks or to respond to particular 
events [13]. The communicative activities exhibit a 
structural pattern of the communication network in 
the long run. As standards development processes 
can be viewed as evolutionary negotiation and 
collaborative decision-making processes, the 
communicative patterns may be examined and used 
as a surrogate to determine an organization’s 
information processing capacity [3; 10; 19]. Social 
capital theory posits that social networks retain social 
capital that is embedded in social relations among 
individuals, which encourages compromise to 
accomplish a collective action, helps reduce 
transaction costs, and channels the flow of 
information [29; 35]. Social capital refers to 
connections among individuals, or social networks, 

and the norms of reciprocity and trustworthiness that 
arise from them [29]. Social capital carried by the 
social ties may be viewed as a manifestation of an 
internal quality of social networks, which eventually 
affect knowledge transfer and group decision-making 
within the system.  
 

We argue that the characteristics of task to be 
performed should be carefully considered to fully 
understand performance of online standards groups 
as tasks need to fit with certain emergent 
communication network structure to produce a 
quality outcome [1; 35]. The characteristics of a task 
also may affect the role of actors and the nature of 
interactions within the group, thus contributing to the 
emergence of an emergent communication network 
structure [49]. Tasks in general have been 
categorized into either routine or non-routine tasks, 
based on task analyzability [1] and variability [48], or 
either intellective or maximizing tasks, with respect to 
how group output is measured [24]. While standards 
development tasks can be categorized as non-routine 
or intellective, much like software development tasks 
[23], standards development tasks don’t cleanly 
follow the task categorization in the management 
literature. It is noted that the performance of the 
standards group cannot be measured by the cleanly-
defined outcome. As such, the dynamics of the 
emergent processes of e-business standards 
development, with regards to the characteristics of e-
business standards, should be  carefully 
analyzed.[48].  
 
 
3. Social network analysis 
 

Before we proceed further, social network 
analysis method and some basic concepts are briefly 
introduced to facilitate understanding of the rest of 
this paper. SNA facilitates in organization, and 
representation of interactions between actors of any 
organization, focusing on relationships rather than 
attributes of actors. The underlying assumption is that 
structure affects substantive outcomes and that 
structures are emergent. SNA is an instrumental 
technique to analyze the structural properties of 
social structure and has been applied in areas such as 
sociology, organizational psychology, and 
anthropology [45]. 
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Table 2. A Comparison between Different Standards Processes 
Feature Traditional standards process Community-based standards process 

Standards type De jure De facto 
Membership  Closed (open to members only) Closed or open to the public 
Organizational type International SDOs, Governmental SDOs Industry consortium 
Governance structure Formal, bureaucratic, Hierarchical or centralized Informal, autonomous, decentralized 
Representatives International SDOs, national standards bodies, 

technology providers, service providers, vendors 
Technology providers, service providers, 
vendors, user organizations 

Communication tools Face-to-face meetings, email, news group, phone 
conferences 

Email or mailing list or archives (most 
important), phone conferences,  
face-to-face meetings (optional) 

Strength  Emphasis on openness and transparency, 
Consistent, higher quality 

Relatively quick, fast and efficient 

Weakness Slow and take long period of time Varied quality 
 

 
The relationships between actors can be 

represented as a network or graph [21] where the 
nodes represent people and a link (or edge) is drawn 
between nodes if the relationship exists. The strength 
of the relationship is converted to a score ranging 
from 0 (weakest relationship) to 1 (strongest 
relationship). The relationships can be analyzed in 
many different ways.  Two important network 
concepts are centrality and cohesion. The centrality 
measure is used to identify hubs or connectors in a 
network, referring to the connectedness of an actor to 
others in the network [14]. An individual with a large 
number of messages exchanged will not only change 
his or her own position in the network, but others’ 
relative position as well [1]. The centrality is 
measured by “degree centrality,” “closeness 
centrality,” and “betweenness centrality.” 

 
The number of direct connections to an entity is 

the number of degrees, which refers to degree 
centrality in network terms. Degree centrality is used 
to identify hubs or connectors.  It refers to the extent 
to which an actor is linked to others in the network 
[14]. The degree centrality measures the influence 
(out-degree centrality) or prestige (in-degree 
centrality) of an actor. In a directed network, the sum 
of the ties from an actor to others is called the out-
degree. The out-degree centrality usually indicates 
how influential the actor may be. On the other hand, 
if an actor receives many ties or has higher in-degree 
centrality, he or she is often said to be prominent, or 
to have high prestige.  For instance, the participants 
who possess formal positions (e.g., members 
including leaders and editors) in online standards 
groups are believed to have a higher centrality, both 
out-degree and in-degree. For example, in a 

mathematical term, the count of the degree is 
measured for a point, pk, 

 

∑
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a(pi, pk) =1 if and only if pi and pk are connected   
                 by a line,  
                 0 otherwise 

 
The magnitude of CD(pk) is a function of the size 

of the network on which it is calculated. So, the 
normalized magnitude is calculated by dividing it by 
the size of the network.  A given point, pk, can at 
most be adjacent to N-1 other points in a network.  
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is the proportion of other points that are adjacent 

to pk [14]. 
 

A node that exists between distinct sub-groups is 
one that displays betweenness. Betweenness is a 
critical concept because it shows the linkages 
between sub-groups, often being an indicator of 
influence. Betweenness centrality captures the role of 
bridges or boundary spanners as they often connect 
groups or sub-groups in the network with outside or 
potentially unrelated groups [45].  Nodes with high 
betweenness centrality often connect groups or sub-
groups in the network with outside or potentially 
unrelated groups. Betweenness centrality is referred 
to as the frequency with which a node falls between 
pairs of other nodes in the network.  
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Another important concept to indicate the 

connections of the social network is the density. The 
notion of density is related to the context of 
adjacencies of the network.  The constraints and 
opportunities for an actor in a network can be 
determined by the distance between actors within the 
same network. For instance, where distances are great, 
it may take a long time for information to diffuse 
across the network. If the geodesic path distances are 
small, a network tends to be dense, thus having 
information travel quickly in the network. The 
density of a group is the proportion of ties that are 
present among a subset of the actors in the group. 
The measure of network density or distance-based 
cohesion may be used for evaluating cohesion. 
 
 
4.  Hypotheses development      
 
      Standards groups function differently according 
to the standards orientation. For example, in 
developing the business process-oriented standards, 
participants often experience frequent iterations 
among different thematic context of discussions. 
Task handling by participants in the online standards 
group dealing with the business process-oriented 
standards requires more resources to be devoted to 
coordination. Such coordination pattern may be 
viewed as ‘reciprocal coupling’ [48], indicating a 
high degree of task interdependence [26]. Group 
dynamics in this group is much more likely to be 
affected by the rationale of participants and rapport 
with end-users, as developing business process-
oriented standards requires a significant amount of 
coordination to align the requirements and needs of 
various stakeholders. On the other hand, the process 
of developing infrastructure-oriented standards is 
largely design-centric and sequence-intensive with 
reduced need for coordination. This classification is 
consistent with Mintzberg’s (1983) notion of 
classifying decision making tasks in terms of task 
complexity and task uncertainty; the task of 
developing the business process-oriented standard is 
viewed as an unstructured task, while the task of 
developing the infrastructure-oriented standards is 
viewed as a structured task.  
 
      To support a high level of coordination, groups 
usually require high level of social processes [48], 
resulting in a more cohesive and dense network 
structure. Communications between two actors will 
be ‘reciprocated’ if the relationship is bi-directional 
or balanced among actors. A network that has 
predominance of reciprocated ties may be more 

‘stable’ than the one with predominance of 
asymmetric connections, indicating that the network 
is more cohesive than otherwise. Cohesive groups, 
which rest on the pattern of multiple connections 
within the network, are usually robust enough to 
resist disruption [15; 16]. The discussions above form 
the basis for the first hypothesis.  

 
      Hypothesis 1 (Task characteristics and group 
cohesiveness): A communication network structure 
of online standards groups associated with the 
development of business process-oriented standards 
will be more cohesive than those associated with the 
development of infrastructure-oriented standards. 
       
     CMC studies have shown that informational 
influence can be just as effective and in some cases 
more important than normative influence with respect 
to group decision making processes. Informational 
influence or ‘persuasive arguments’ refers to the 
conformity which results from accepting evidence 
about reality provided by others. This occurs when 
one tries to persuade others through valid arguments 
with the use of logic or verifiable facts and, as a 
result, the views are believed to be valid and reliable 
[4; 12]. Innovative ideas or information for standards 
development may come from those who have 
external ties with large firms or government 
institutions, as well as from those who possess formal 
positions within standards bodies. Considering the 
fact that an investment on standards development 
usually requires significant resources1 and efforts by 
participating organizations, it is not surprising that 
standards bodies often consist of participants from 
large firms across industries. It is, therefore, expected 
that the informational influence exerted by members 
in online standards groups plays an important role in 
affecting the perception of other participants in the 
process of standards development. 
 
      In network terms, ‘weak ties’ tend to build 
‘bridges’ between clusters or different groups [2; 46]. 
From a network point of view, these ‘bridges,’ or 
‘brokers’ are most crucial in introducing and 
distributing information or innovations into the 
system, as they can control the flow of information. 
The theory of the ‘strength of weak ties’ posits that 
individuals with whom an actor has weak ties are 

                                                
1 Hawkins (1999) showed that costs directly attributable to 
standards-setting would appear to be in the average range of US$5-
7 million per firm in the information and communications 
technology industry, per year and rising. The full costs are 
probably much higher. 

Proceedings of the 39th Hawaii International Conference on System Sciences - 2006

5



likely to be embedded in a ‘structural hole’ [6], as the 
information obtained from these weak ties is less 
likely to be redundant and therefore more valuable. In 
standards discussions, information or knowledge that 
is new to the system is very likely to be delivered 
through these brokers who have access from external 
resources. Therefore, we propose the following 
hypothesis on the role of brokers in online standards 
groups.  
 
      Hypothesis 2 (Role of brokers in online standards 
groups): In online standards groups, the participants 
who possess formal positions (e.g., members 
including liaisons, leaders and editors) have a higher 
betweenness centrality than others (e.g., non-
members) within the group.  
 

5.  Research method 
      While the relationships can be analyzed in many 
different ways, we primarily rely on two network 
concepts: centrality and cohesion. As indicated in 
Section 3, the centrality measure is used to identify 
hubs or connectors in a network, referring to the 
connectedness of an actor to others in the network 
[14]. ‘Degree centrality’ measures the influence (out-
degree centrality) or prestige (in-degree centrality) of 
an actor. ‘Betweenness centrality’ captures the role of 
bridges or boundary spanners. Cohesion may be 
measured using network density or distance.  
  
5. 1. Data gathering and network creation 
 
      We used the data collected from the email 
archives of the ebXML standard initiative during the 
period of November 1999 to May 2001. Detailed 
information on these work groups can be found in the 
web site (www.ebxml.org). To create a social 
network for the online standards group, we used the 
message exchanged among participants as the basic 
unit of observation of communication. When a 
message is sent from a participant or a node to 
another, a link or an edge is established between the 
two participants. The basic network data set is an N x 
N matrix S, where N equals the number of nodes or 
participants in the network, and each cell, Sij,, was 
measured in terms of the number of email exchanges, 
rather than dichotomous values. Some rules were 
applied when constructing the adjacency matrix: (1) 
The group distribution email id for the current group 
was deleted, as it applies equally to everybody, while 
other, external group email ids were treated as a 
separate entity; (2) Carbon copy of email exchange 

were considered as being analogous to the receiver of 
the email. 
 
      A separate social network was created 
respectively for Transport, Routing and Packaging 
(TRP) for the infrastructure-oriented standard 
development, and Business Process Methodology 
(BPM) group for the development of business 
process-oriented standards. A 241 by 241 one-mode, 
directional and weighed adjacency matrix was 
developed for the BPM group, while a 381 by 381 
one-mode, directional and valued adjacency matrix 
was created for the TRP group. The networks were 
then fed into UCINET 6 Network Analysis Software 
[5]. To compare the two networks, normalized 
measures were calculated by dividing original values 
by the size of the network [48]. One of disadvantages 
of using email archives from listserv is that network 
measures may contain spurious effects through 
inclusion of individuals, who make very little 
contribution to the standards discussion. To test the 
reliability of the analysis results, centrality analysis 
was performed on social networks that were 
separately created for only threaded discussions, 
instead of the entire network. The results from both 
data sets turned out to be consistent.  
 
 
6.  Research results 
 
6.1. Hypothesis 1 
 
      Hypothesis 1 tests the relationship between task 
characteristics and group cohesiveness. The average 
distance between reachable pairs for the BPM group 
was 1.3132, and the distance-based cohesion index 
was 0.843 (range 0 to 1; larger values indicate greater 
cohesiveness), with network-based density of 0.0482 
(s.d.=0.7826). The average distance among reachable 
pairs for the TRP group was 1.439 and the distance-
based cohesion index was 0.812, with network-based 
density of 0.0329 (s.d.=0.6992). This is a support for 
hypothesis 1 that the network structure of online 
standards groups associated with business process-
oriented standards development will be more 
cohesive than those associated with infrastructure-
oriented processes.  
 

The research results are summarized as follows. 
First, while online standards groups may largely be 
cohesive, specific process patterns may reveal 

                                                
2 To our knowledge, the outcome of the SNA analysis using 
UCINET 6 does not provide the information on standard deviation 
for the average distance measure.  
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varying degrees of core-periphery structure in their 
communication network. It implies that it is the 
process pattern that influences the network structure 
of online standards group, yet the process pattern is 
closely related with It implies that the nature of the 
task to be performed in the online standards group 
influences the patterns of interaction among 
participants as shown in the communication network 
structure. This result provides an important 
implication regarding an emerging open 
standardization, as it suggests that allowing for a 
wider business community to access the process of 
standards development may cause for some process 
gains or losses to occur as far as standards discussion 
is concerned. This finding means that the relationship 
between the characteristics of the task being 
performed and the emergent process pattern in the 
context of online standards groups should be more 
carefully examined. 
 
6.2. Hypotheses 2   
 
      Hypothesis 2 investigated the ego network of the 
online standards groups. Two-tailed heteroscedastic 
t-tests were performed on centrality indexes between 
members and non-members within each network 
(Table 3).  
 
Table 3. Two-tailed heteroscedastic t-test results 

Centrality indexes BPM group TRP group 
Number of member 92 out of 241 74 out of 381 

Out-degree centrality Significant 
(P=0.005) 

Non-
significant 
(P=0.498) 

In-degree centrality Significant 
(P=0.043) 

Significant 
(P=0.003) 

Betweenness 
centrality 

Significant 
(P=0.015) 

Non-
significant 
(P=0.067) 

 
      All the centrality measures for the BPM group 
were significantly different between members and 
non-members, thus supporting hypothesis 2. In the 
BPM group, the participants who served as members 
demonstrated a higher level of all centrality indices 
than non-members. Only in-degree centrality was 
significantly different in the TRP group, thus 
providing limited support for only hypothesis 2.  
 

Participants in formal positions appear to have 
normative and informational influence on others in 
standards development. However, we found it 
interesting that out-degree and betweenness centrality 

                                                

for members in the TRP group were not significantly 
different from those for non-members. It implies that 
while the participants in the TRP group had received 
a lot of information (i.e., high in-degree centrality), 
non-members were as much active as members in 
bringing in new information and knowledge into 
standards discussion (i.e., out-degree centrality) and 
sharing them (i.e., betweenness centrality) to affect 
the development of the infrastructure standards. 
Obviously this was not the case for the BPM group. 

 
As for the group dynamics in the TRP group, we 

conjecture that there is an extant, large base of rather 
homogeneous technical experts with strong interest in 
the development of the standards. The rationale for 
the participation of technical experts in the process of 
standards development is partially explained from a 
perspective of social exchange theory [9]. It should 
be noted, though, that while there was active 
participation both from members and non-members, 
participants with high status seemed to control the 
process in terms of information receiving and 
decision-making. As for the BPM group, it is 
reasonable to conjecture that there could be 
‘information overload’ on participants. It is noted that 
the development of business process-oriented 
standards usually entails the coordination-intensive 
process where multiple tasks are strongly 
interdependent over time, thus creating a sizable 
cognitive load, which serves as a barrier for most 
non-member participants. The finding also seems to 
produce mixed expectations on the potential effects 
of non-member user participation in the process of 
standards development. It may be interpreted as 
being partially supportive of the idea that non-
member user participation may not have much impact 
on standards development processes. Better process 
and coordination mechanisms may be necessary to 
take advantage of open standardization. 

 
      This research also allows us to assume that the 
group dynamics of standards development in online 
standards groups may not be inherently different 
from those in the traditional standards development 
environment. A small group of participants may exert 
powerful social influence, enabling them to persuade 
others even in the presence of an open 
standardization policy. Strategic planning must be in 
place for managers to be able to truly exploit the 
advantages of open standardization policy. For 
instance, the TRP group dynamics indicated the 
potential for groupthink or group polarization. 
Greater attention should be paid to the aspects of 
standards group composition and user participation.  
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As for the BPM group, on the other hand, the 
focus should be on improving coordination activities, 
especially when the number of participants increases. 
The input from diverse groups should be well 
managed to maximize the effectiveness of the process 
of standards development within online standards 
groups. In summary, by diversifying the attributes of 
participants, process losses may be reduced for 
developing infrastructure standards in online 
standards groups, while process gains could be 
achieved through better coordination mechanisms for 
management of inputs from users with diverse 
organizational backgrounds. 

 
The context of the study should be carefully 

considered so that the findings can be interpreted in a 
meaningful manner. Email data were aggregated for 
the entire period of the standards initiative. This may 
present a biased view on the realities of the standards 
activities that usually occur over a long period of 
time. However, communication patterns inevitably 
are studied over a time span. The aggregated view 
may represent the realities better than arbitrarily 
imposing time spans. We believe that this limitation 
may be addressed in the future when we perform a 
longitudinal study to gain a deeper understanding of 
the standards development process. Furthermore, this 
paper relied on a single case to explore the 
phenomenon. Follow-up studies in other contexts 
would be necessary to generalize the findings from 
this research. 
  
      
7.  Conclusion 
 
      Standards development processes are inherently 
unwieldy because of the complex nature of the task 
and its organizational environment. By perfoming an 
empirical analysis of the communication patterns in 
online standards groups, this paper contributes to an 
understanding of the process of e-business standards 
development. Using two ebXML standards groups, 
this paper demonstrated that the characteristics of e-
business standards lead to varying degrees of core-
periphery structure in online standards groups and 
that the role of social influence, namely normative 
and informational influence, may manifest differently 
depending on the nature of the task performed. The 
findings provide managers with implications on the 
importance of strategic planning on standards 
development occurring in the context of online 
standards groups.  

8.  References 
[1] Ahuja, M.K. and Carley, K.M., “Network structure in 
virtual organizations”, Organization Science, 10(6), 1999, 
741-757. 
[2] Barabasi, A.-L., Linked: The new science of networks, 
Perseus Publishing, 2002. 
[3] Bijker, W.B., Hughes, T.P., and Pinch, T., The social 
construction of technological systems, MIT Press, 
Cambridge, MA, 1987. 
[4] Bishop, G.D. and Myers, D.G., “Informational 
influence in group discussion”, Organizational Behavior 
and Human Performance, 12, 1974, 92-104. 
[5] Borgatti, S.P., Everett, M.G., and Freeman, L.C., Ucinet 
for windows: Software for social network analysis, 
Harvard: Analytic Technologies, 2002. 
[6] Burt, R.S., Structural holes: The social structure of 
competition, Harvard University Press, Cambridge, MA, 
1992. 
[7] Cargill, C.F., Information technology standardization: 
Theory, process, and organizations, Digital Press, Bedford, 
MA, 1989. 
[8] Chiu, E., ebXML simplified: A guide to the new 
standard for global e-commerce, John Wiley, New York, 
NY, 2002. 
[9] Choi, B., Raghu, T.S., and Vinze, A., “Addressing a 
standards creation process: A focus on ebXML”, 
International Journal of Human Computer Studies, 61(5), 
2004, 627-648.  
[10] Connoly, T., “Information processing and decision 
making in organizations”, in B. Staw and G. Salancik 
(eds.), New Directions in Organizational Behavior (pp. 
205-234), 1977, St. Clair, Chicago.  
[11] David, P.A. and Shurmer, M., “Formal standards-
setting for global telecommunications and information 
services”, Telecommunications Policy, 20(10), 1996, 789-
815. 
[12] El-Shinnawy, M. and Vinze, A.S., “Polarization and 
persuasive argumentation: A study of decision making in 
group settings”, MIS Quarterly, 22(2), 1998, June, 165-198. 
[13] Finholt, T., Sproull, L., and Kiesler, S., 
“Communication and performance in ad hoc task groups”, 
in J. Galegher, R., E. Kraut, and C. Egido (eds.), 
Intellectual Teamwork: Social and Technological 
Foundations of Cooperative Work (pp. 291-325), 1990, 
Lawrence Erlbaum Associates, Hillsdale, NJ. 
[14] Freeman, L.C., “Centrality in social networks: 
Conceptual clarification”, Social Networks, 1, 1979, 215–
239. 
[15] Freeman, L.C., “The sociological concept of “Group”: 
An empirical test of two models”, American Journal of 
Sociology, 98, 1992, 152-166. 
[16] Friedkin, N.E., “Structural cohesion and equivalence 
explanations of social homogeneity”, Sociological Methods 
and Research, 12, 1984, 235-261. 
[17] Hemenway, D., Industrywide voluntary product 
standards, Ballinger, Cambridge, MA, 1975. 
[18] Garcia, D.L., “Standards setting in the United States: 
Public and private sector roles”, Journal of the American 
Society for Information Science, 43(8), 1992, 531-537. 

Proceedings of the 39th Hawaii International Conference on System Sciences - 2006

8



[19] Garud, R., Jain, S., and Kumaraswamy, A., 
“Institutional entrepreneurship in the sponsorship of 
common technological standards: The case of Sun 
Microsystems and Java”, Academy of Management 
Journal, 45, 2002, 196-214. 
[20] Gibb, B., and Damodaran, S., ebXML: Concepts and 
application, Wiley, Indianapolis, IN, 2003. 
[21] Gibbons, A., Algorithmic graph theory, Cambridge 
University Press, Great Britain, 1985. 
[22] Hawkins, R., “The rise of consortia in the information 
and communication technology industries: Emerging 
implications for policy”, Telecommunications Policy, 
23(2), 1999, 159-173. 
[23] Kraut, R. and Streeter, L.A., “Coordination in software 
development”, Communications of the ACM, 38(3), 1995, 
69-81. 
[24] McGrath, J.E., Groups: Interaction and performance, 
Prentice Hall, NJ, 1984. 
[25] Mintzberg, H., The structuring of organizations, 
Prentice-Hall, Englewood Cliffs, NJ, 1979. 
[26] Mintzberg, H., Structure in fives: designing effective 
organizations, Prentice-Hall, Englewood Cliffs, NJ, 1983. 
[27] Monge, P.R. and Contractor, N.S., Theories of 
communication networks, Oxford University Press, Oxford, 
NY, 2003.  
[28] Provan, K.G. and Milward, B., “Do networks really 
work? A framework for evaluating public-sector 
organizational networks”, Public Administration Review, 
61(4), 2001, 414-424. 
[29] Putnam, R., Bowling alone: The collapse and revival 
of American community, Simon & Schuster, New York, 
NY, 2000. 
[30] Rice, R.E., and Love, G., “Electronic emotion, socio-
emotional content in a computer-mediated communication 
network”, Communication Research, 14, 1987, 85-108. 
[31] Rice, R.E., Grant, A., Schmitz, J., and Torobin, J., 
“Individual and network influences on the adoption and 
perceived outcomes of electronic messaging”, Social 
Networks, 12(1), 1990, 27-55. 
[32] Richards, W.D. and Barnett, G.A. (Eds), Progress in 
communication science, 12, Ablex, Norwood, NJ, 1993. 
[33] Sivan, Y.Y., “Knowledge age standards: A brief 
introduction to their dimensions”, in K. Jakobs (ed.), 
Information Technology Standards and Standardization: A 
Global Perspective, IDEA Group Publishing, Hershey, PA, 
2000. 
[34] Spivak, S.M., and Winsell, K.A. (eds.), A sourcebook 
of standards information: Education, access and 
development, Macmillan, Riverside, NJ, 1991. 
[35] Stangor, C., Social groups in action and interaction, 
Psychology Press, New York, 2004. 
[36] Steiner, I.D, Group process and productivity, 
Academic Press, New York, 1972. 
[37] Thompson, J.D., Organizations in action, McGraw-
Hill, New York, NY, 1967. 
[38] Toffler, A., Powershift: Knowledge, wealth, and 
violence at the edge of the 21st century, Bantam Books, 
New York, NY, 1990. 
[39] Tushman, M., “Work characteristics and submit 
communication structure: A contingency analysis”, 
Administrative Science Quarterly, 24, 1979, 82-97. 

[40] Van de Ven, A.H. and Delbecq, A.L., “A task 
contingent model of work-unit structure”, Administrative 
Science Quarterly, 19(2), 1974, 183-197. 
[41] Verman, L.C., Standardization: A New Discipline, 
Archon Books, Hamden, Conn, 1973. 
[42] Vinokur, A. and Burnstein, E., “The effects of partially 
shared persuasive arguments in group-induced shifts: A 
group problem solving approach”, Journal of Personality 
and Social Psychology, 29, 1974, 305-315. 
[43] Wageman, R., “Interdependence and group 
effectiveness”, Administrative Science Quarterly, 40, 1995, 
145-180. 
[44] Wasco, M.M. and Faraj, S., “It is what one does: Why 
people participate and help others in electronic 
communities of practice”, Journal of Strategic Information 
Systems, 9, 2000, 155-173. 
[45] Wasserman, S. and Faust, K., Social network analysis: 
Methods and applications, Cambridge University Press, 
Cambridge, UK, 1994 
[46] Watts, D.J., Six degrees: The science of a connected 
age, W. W. Norton & Company, New York, NY, 2003. 
[47] Weiss, M.B.H., and Cargill, C., “Consortia in the 
standards creation process”, Journal of the American 
Society for Information Science, 43(8), 1992, 559-565. 
[48] Wellman, B., Salaff, J., Dimitrova, D., Garton, L., 
Gulia, M., and Haythornthwaite, C., “Computer networks 
as social networks: Collaborative work, telework, and 
virtual community”, Annual Review of Sociology, 22, 1996, 
213-238. 
[49] Whitworth, B., Gallupe, B., and McQueen, R.J., “A 
cognitive three process model of computer-mediated 
groups: Theoretical foundations for groupware design”, 
Group Decision and Negotiation, 9(5), 2000, 431-456. 

Proceedings of the 39th Hawaii International Conference on System Sciences - 2006

9



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF005500730065002000740068006500730065002000730065007400740069006e0067007300200074006f0020006300720065006100740065002000500044004600200064006f00630075006d0065006e007400730020007300750069007400610062006c006500200066006f007200200049004500450045002000580070006c006f00720065002e0020004300720065006100740065006400200031003500200044006500630065006d00620065007200200032003000300033002e>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


