
 
 
 
 
 
 

 
 
 
 
 

 
 

College of Information Science and Technology 

    

      

 
Drexel E-Repository and Archive (iDEA) 

http://idea.library.drexel.edu/   
 
 

Drexel University Libraries 
www.library.drexel.edu

 
 
 
 
 

 
 
 
 
 
 
The following item is made available as a courtesy to scholars by the author(s) and Drexel University Library and may 
contain materials and content, including computer code and tags, artwork, text, graphics, images, and illustrations 
(Material) which may be protected by copyright law. Unless otherwise noted, the Material is made available for non 
profit and educational purposes, such as research, teaching and private study. For these limited purposes, you may 
reproduce (print, download or make copies) the Material without prior permission. All copies must include any 
copyright notice originally included with the Material. You must seek permission from the authors or copyright 
owners for all uses that are not allowed by fair use and other provisions of the U.S. Copyright Law. The 
responsibility for making an independent legal assessment and securing any necessary permission rests with persons 
desiring to reproduce or use the Material. 

 
 

Please direct questions to archives@drexel.edu
 

http://www.drexel.edu
http://idea.library.drexel.edu/
www.library.drexel.edu
mailto:archives@drexel.edu
http://www.ischool.drexel.edu/


 Twenty-Seventh International Conference on Information Systems, Milwaukee 2006 947 

DISTRIBUTED KNOWLEDGE COORDINATION ACROSS 
VIRTUAL ORGANIZATION BOUNDARIES 1 

Knowledge Management 

Susan Gasson 
College of Information Science & 

Technology 
Drexel University 

sgasson@ischool.drexel.edu  

Edwin M. Elrod 
College of Information Science & 

Technology 
Drexel University 

emelrod@drexel.edu  

Abstract 

This paper examines boundary-spanning knowledge-coordination in the definition of information 
systems by the e-Commerce systems group for a global service consultancy. We report on the 
findings of an eighteen-month field study to investigate distributed and virtual knowledge 
coordination across organizational boundaries. Our study reveals multiple ways in which 
knowledge is coordinated by means of a web of functional and domain-expert roles, distributed 
knowledge-resources, and imposed or negotiated procedures. We identify a “problem-
coordination distance” that relates to the organizational-span of coordination and the type of 
problems to be resolved. We observe that different forms of group memory are used to manage 
boundary-spanning collaboration according to three degrees of problem-coordination-distance. 
These findings are related to the potential use of knowledge management systems to support 
boundary-spanning coordination for enterprise managers in virtual organizations.  

Keywords:  Distributed knowledge coordination, boundary-spanning collaboration, knowledge 
management, group memory, bridging operations, wicked problem-solving. 

Introduction 

The problem of knowledge coordination in distributed organizations is complex, as they employ multiple, 
uncoordinated information and communication technologies (ICTs) – e.g. telephones, email, data-centers, internets, 
and portals – to engage in collective decision-making and coordinated action across geographic boundaries. But 
knowledge-coordination is further complicated in virtual organizations. These go beyond geography-spanning in 
their use of ICTs. Virtual organizations employ business processes that rely on technology for their inputs, 
operation, coordination, or delivery (Shao et al., 2000; Travica, 1998). This has consequences for the definition of 
information systems that support enterprise-wide knowledge management (KM) that expose a contradiction between 
the two streams of “knowledge management” theory reflected in IS literature.  

The organizational KM literature views knowledge processes as embedded within a localized context. These depend 
on an understanding of the social and cultural rules of the local community of practice  –  a specific group, engaging 
in shared practices to achieve a common purpose (Lave and Wenger, 1991). But the successful use of knowledge 
management systems (KMS) depends on knowledge being captured, codified, and transferred between people 
located in many different places and between different communities of practice. Knowledge codification has a 
reductionist tendency (Johnson et al., 2002). But boundary-spanning collaboration requires an expansionist 
approach. It involves the discovery and translation of knowledge across multiple domains of action (Carlile, 2002; 
Levina and Vaast, 2005). This dichotomy results in a design theory that views organizational procedures as 
emergent knowledge processes, involving an unpredictable group of actors who are supported by adaptive 
knowledge-resources and systems (Markus et al., 2002). To provide effective KMS support, we need to understand 
how organizations manage these tensions in practice.  
                                                           

1. This material is based upon work supported by the National Science Foundation under Grant No. 235317.  
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The research question that guides this study asks:  

How are different forms of knowledge managed and coordinated across the boundaries of a virtual, 
global organization?  

This paper presents findings from an exploratory field study of the global management team responsible for the 
operation of an e-Commerce systems group in a distributed service organization. We relate various spans  of 
boundary-spanning collaboration to a range of organizational problem-solving categories, to explore how knowledge 
is coordinated and managed across organizational group boundaries. 

Conceptual Background 

Knowledge Coordination  and Group Memory In Boundary-Spanning Collaboration 

We have little evidence to explain how virtual organizations manage the diversity of interests involved in eliciting, 
using, and sharing organizational knowledge (Zigurs, 2003). The increase of virtuality in organizations appears to be 
associated with decreasing bureaucracy and decentralization of operational processes, with a counter-prevailing 
tendency towards centralization of strategic management processes (Travica, 1998). Virtuality creates new 
organizational forms with poorly-defined group boundaries and business processes. As management structures and 
roles become less well-defined, coordination-processes are less visible (Shao et al., 2000). Knowledge must be 
coordinated across multiple communities of practice, each with their own definitions of relevant expertise, local 
knowledge-resources, management values, and business goals (Wenger, 2002). So organizations increasingly rely 
on distributed human agency to provide the interpretive structures that support global management decision-making 
(Dutfield, 2005). It has been argued that the meanings ascribed to significant events and organizational phenomena 
are managed by influential leaders, through the use of stories, myths, and analogies that proactively shape a specific 
organizational culture (Denning, 2000; Pettigrew, 1990; Smircich and Morgan, 1982). But this theory of action 
assumes that the resultant knowledge of how to act is shared between group members. 

Theories of distributed cognition argue that understanding is “stretched over” and coordinated between people and 
the knowledge-resources that they use (Hutchins, 1995; Star, 1998). Individuals coordinate their work through 
intersecting role-definitions that define how they interact and exchange information, coordinated through the use of 
shared artifacts and information-systems (Hollan et al., 2002; Hutchins, 1995). A distributed form of group memory,  
transactive memory, accumulates through interactions between individuals. Transactive memory involves two 
elements: information about the areas of knowledge and skill possessed by each group-member (domain-expertise), 
and information about the location of knowledge (who-knows-what) (Wegner, 1987). Computer-supported 
transactive memory systems enable group-members to benefit from each others’ knowledge if they can formalize 
their understanding of who-knows-what (Hollingshead and Brandon, 2003; Moreland, 1999).  

A less formal view of organizational knowledge argues that individuals possesses only a partial understanding of 
organizational business-processes, so they coordinate their work by means of a distributed understanding of who-
knows-what (Boland et al., 1994). Groups of people who regularly collaborate develop an adaptive group memory, 
that is maintained through “heedful interrelating”, where individuals constantly monitor and coordinate their actions 
with those of others (Weick and Roberts, 1993). This form of group memory is facilitated by metaphors, stories, 
shared language, and common practices – providing a repertoire of tacit understandings or “knowledge-resources” 
(Wenger, 2002).  

Experts in various knowledge-domains act as boundary-spanners, converting the meaning of knowledge-resources 
in one community to the conventions used by another (Carlile, 2002; Levina and Vaast, 2005). Increasingly, 
boundary-spanners must deal with polycontextuality, adapting knowledge across multiple domains of application by 
means of a wide knowledge of local frameworks for action (Engestrom et al., 1995). These tacit knowledge-
resources are not amenable to codification; their translation relies on “bridging operations” (Weick, 1995), 
interlocking routines and interpretations that are constructed and affirmed through repeated interactions with others. 
Bridging operations resolve the conflict between local and generalizable knowledge, so that people can act 
automatically rather than engaging in prolonged deliberation every time a decision needs to be made (Weick, 1995). 
Group practices are bridged across a diverse set of contexts by means of various objects, which we will refer to as 
“bridging objects”: stories and metaphors that define shared value-systems and goals (Pettigrew, 1990), shared 
frameworks for action (Engestrom et al., 1995), boundary objects such as business-flowcharts, that are plastic 
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enough to be interpreted in different ways by various groups but convey sufficient common meaning for 
collaboration across boundaries (Carlile, 2002; Star, 1989), IT systems acting as boundary-objects (Levina and 
Vaast, 2005), or cognitive artifacts such as group to-do lists, that permit coordination across domain-boundaries 
without the need to understand how others work (Hollan et al., 2002; Hutchins, 1995). We can analyze bridging 
operations and objects to understand knowledge coordination mechanisms across functional and group boundaries – 
and to determine how group memory is maintained at the boundary.  

Modes of Organizational Problem-Solving 

We propose that organizational knowledge-processing challenges may be differentiated according to the structure of 
organizational problems encountered in different modes of collaboration. Simon (1973) distinguishes between well-
structured problems, where requirements and evaluation-criteria for a solution are communicated by the problem 
definition, and ill-structured problems that present no obvious solution-requirements or evaluation-criteria. Ill-
structured problems require investigation to define the problem-structure and to clarify the goals for change, while 
well-structured problems are amenable to rational analysis. Human-beings are incapable of understanding all of the 
complexity of real-world problems, so they develop a simplified model of the situation, subjectively "bounding" the 
number of problem-elements that they consider when defining solution-criteria, until they can reach a satisficing 
(“good-enough”) solution  (Simon, 1981). For example, a car-buyer might only consider tradeoffs between price, 
features, and “coolness” when making their decision, choosing to exclude performance, reliability, availability, or 
safety-rating.  

The analysis of both types of problem requires familiarity with the knowledge-domains(s) within which a solution 
may be discovered. Many organizational problems involve high degrees of ambiguity, equivocality, and situational 
complexity, especially when they span multiple knowledge-domains. These constitute “wicked problems”, that: 

(i) are unique -- and therefore unfamiliar to the problem-solver,  
(ii) lack any definitive formulation or boundary;  
(iii) have many, often incompatible potential solutions each of which is only ‘better’ or ‘worse’ than others (as 
distinct from right or wrong solutions);  
(iv) possess no tests of solution correctness -- as there is no objective problem-definition, there can be no 
optimal solution; 
(v) tend to be interrelated with many other problems -- one problem can be seen as a symptom of another 
problem and its solution will formulate further problems (Rittel, 1972).  

Problem characteristics are related to the knowledge-coordination challenges presented by each type of problem in 
Table 1. Well-structured problems, communicate their own solution through their definition. Ill-structured problems 
are capable of being defined and decomposed in a “rational” (if not entirely objective) manner following 
investigation. Wicked problems require a more subjective and negotiated approach to definition and resolution. 
Rittel  advocates ‘second-generation design methods’ to replace the rational model of design in wicked problem-
solving. Second-generation problem-solving methods include argumentation, which Rittel sees as “a counterplay of 
raising issues and dealing with them, which in turn raises new issues and so on”. Stakeholders share a “symmetry of 
ignorance” about which knowledge or expertise is relevant and what are the requirements for a solution (Rittel, 
1972). Because of this, wicked problems are truly emergent, requiring iterative problem-solving methods and 
evolutionary knowledge management system design. Knowledge-coordination mechanisms will vary according to 
the type of problem, number of stakeholders, or the extent to which goals for change can be defined. This provides 
us with a framework by which to examine different modes of collaboration. In the next section, we discuss the 
method by which knowledge coordination mechanisms in a boundary-spanning, virtual group, confronting these 
three different forms of organizational problem were explored. 
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Research Site And Method 

This research studied the global e-Commerce group at eServCorp Inc.2, which had been acquired by a multinational 
company only a few months prior to the start of this study. They develop and support global e-Commerce systems 
that span four major regions: North America, South America, Asia-Pacific, and Europe. A diverse set of company 
products and services are delivered via the Internet to a large customer base that includes major corporations. Their 
dominant market-position is maintained by focusing on state-of-the-art system applications to provide flexible 
service-configurations and to evaluate the impact of their services on client performance. They are a highly virtual 
company, at least on the operations side. The study followed the coordination activities of the e-Commerce group 
over a period of eighteen months, starting soon after the company’s acquisition by a major multinational 
organization, “ParentCo”.  We were in a position to observe inter-group-coordination during adaptation to cultural 
and structural changes, reflecting the dynamic challenges faced by global organizations.  

eServCorp used website applications to provide services to and communicate with clients and remote system users. 
The primary mode of management coordination at the enterprise level at which the e-Commerce group operated was 
a daily conference call, supplemented by emails in which schedules, plans, documents, spreadsheets and scanned 
diagrams were exchanged. Regular meeting participants are listed in Table 2; these included managers from 
VendorCo, a local systems development company, who ran the group’s data center and to whom the majority of 
eServCorp system development was outsourced. Occasional participants included senior managers from other 
eServCorp business-units and regional project managers. Although operations, products and services ranged across 
the global organization, participants in the daily conference were primarily located in the USA or Europe. 
Technology and e-Commerce support in other regions were managed via local agents who reported to US managers. 
Managers would often attend remotely by telephone from regional offices, trains, hotels, and airports. 

                                                           
2 Names of the organization, its departments, members, services, and products have all been disguised.. 
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Data were collected through an interpretive, ethnographic field method conducted via observations and interviews 
(Schwandt, 1998).  Two researchers observed and transcribed 338 management conference-call meetings over a 
period of eighteen months and conducted 4 collective interviews with the e-Commerce management group, 6 
interviews with the Executive Vice President (EVP) for e-Commerce, and occasional ad hoc interviews with 
individual e-Commerce group managers, to understand events, people, and projects discussed in the. Conference 
calls took place from Monday to Thursday of each week (Friday was considered a “tie-up day”), and lasted from 15 
minutes to one-and-a-half hours, with an average duration of 36 minutes. Data analysis focused on ways in which 
knowledge-management was coordinated for different types of problem-solving, decision-making, and virtual 
collaboration. Using a grounded analysis (Strauss and Corbin, 1998), we developed a categorization schema that 
indicated three dimensions of knowledge-coordination:  

(i) the geographic and functional span of project-related problem investigation,  

(ii) the mode of problem-solving (see Table 1), and  

(iii) the bridging mechanisms and objects through which group meanings were managed and coordinated. 

We employed computer-supported, qualitative coding that was continually discussed, compared, and evaluated 
between the two authors. Co-coder agreement was a constant focus of this reflexive process, with the two 
researchers evaluating the other’s categorization schemes independently, then collectively agreeing a common 
interpretation of analysis categories. We analyzed discussion-threads relating to 33 projects in e-Commerce group 
coordination meetings, over 18 months. A “project” was defined as a sequence of activities related to changes to an 
identifiable product or business-process, while a discussion-thread consisted of a sequence of statements reporting or 
debating project activities and status. We categorized modes of collaboration by analyzing the knowledge-resources, 
mechanisms and objects employed in threads of discussion relating to a single problem within each project. A 
problem-related discussion thread might be concluded in a single meeting or might span many weeks. For example, 
the group discussed setting up a “webinar” platform (a set of applications to support interactive seminars via the 
internet) over a period of five weeks, in response to a request by the CEO for this technology. The ongoing 
discussion was categorized as a single knowledge-coordination instance, as it focused on the same change-problem, 
involving the same group of people, over a defined period of time. However, discussions over a period of thirteen 
months to define system requirements for data privacy regulation changes were categorized as belonging to three 
separate knowledge-coordination modes and multiple problem-instances, as the project focused on three separate 
regional implementations, each of which involved different stakeholders, different spans of collaboration, and a 
different set of problems.  
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group-domains, to delegating responsibility for polycontextual expertise. Polycontextual expertise permits 
boundary-spanners to translate meanings across multiple domains and to establish strong ties with external 
boundary-spanners to facilitate collaboration across a web of organizational domain-experts. We present the three 
axial problem-coordination distance foci in Figure 2. We observe that other mechanisms for each coordination spans 
have a similar focus, but employ variations in the problem-resolution mechanisms that are employed.  

 
The group focus for boundary-spanning with low problem-coordination-distance maintains a situational group 
memory of how to recognize similar problems. For a group to operate cohesively across multiple boundaries, the 
group leader needs to manage group identity, and rules-for-action, enforcing the argument that knowledge is situated 
in socio-cultural norms and expectations (Lave and Wenger, 1991).  In this type of well-structured problem-
situation, use of a transactive memory system might be appropriate (Hollingshead and Brandon, 2003; Moreland, 
1999). But group members coordinate their work through intensive “heedful interrelating” (Weick and Roberts, 
1993), indicated by the widespread use of stories and analogies to maintain a collective memory of similar 
situations. This type of interrelating, once started, is easy to maintain and more effective as a knowledge-
coordination mechanism than the use of formal knowledge management systems (KMS).  

Situations with intermediate problem-coordination-distance focus on shared use of negotiated knowledge-resources 
for collaboration at the boundary. Key knowledge-coordination tasks maintain inter-group coordination memory, by 
establishing a set of boundary-spanning domain-expert roles, coupled with shared procedures and rules for 
collaboration, that define group responsibilities. A transactive memory system would be helpful where there is a 
potential turnover in group members (Moreland, 1999). But we observed that managers showed a great aversion to 
recording their knowledge formally as they debated ill-structured problems. Much of this knowledge is dynamic: the 
daily coordination meeting provided an effective way of discussing changes to the group understanding of the 
situation.  
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The key focus in situations of high problem-coordination-distance is to maintain both inter-group collaboration 
memory. This is akin to the improvisational form of sensemaking observed by Weick (1995). A distributed group 
understanding of organizational rules and procedures external to the group – is held by a “web” autonomous 
knowledge-domain experts, who acquire expertise across external domains (Engestrom et al., 1995). With input 
from the group-leader, who negotiates the group role in change with influential organizational decision-makers, 
these boundary-spanning domain-experts maintain the external social network that is critical to a successfully 
negotiated outcome. Here, there is potential for the use of transactive memory systems (Hollingshead and Brandon, 
2003; Moreland, 1999). Boundary-spanners spent a great deal of time identifying external domain-experts and 
locating collaborators in other groups who would be sympathetic to their own change objectives. Many of these 
decisions were political: there was a dislike of formalizing such knowledge. But we did observe that group-members 
revisited the same ground repeatedly in identifying suitable collaborators and knowledge-resources. A transactive 
memory system would resolve this problem if it could be employed and secured in such a way that managers were 
comfortable with its use. 

6. Conclusions 

This study investigated how knowledge is managed and coordinated across the boundaries of a virtual, global 
organization. Tensions between the reductionist tendencies of knowledge-codification and the expansionist approach 
required for problem-investigation approach appear to be managed through various forms of bridging operation 
(Weick, 1995) that require group members to maintain different types of domain-expert role, depending upon the 
problem-coordination distance of the collaboration. At this enterprise-spanning level of organizational management, 
collaboration across functional and organizational boundaries appear to be mediated by informal bridging objects. 
Through an exploration of which forms of knowledge-transfer may be amenable to KMS support, we have explored 
the constraints of IT systems as boundary-objects-in-use (Levina and Vaast, 2005). While an analysis of these is 
beyond the scope of this paper, they appear to be supplemented by more formal resources (e.g. spreadsheets, plans, 
and models) that are seldom static for sufficiently long to be committed to a formal KMS. It is only when a problem 
is sufficiently resolved for it to move out of the wicked problem category (Rittel, 1972) that these resources are 
formalized. The findings indicate the significance of organizational roles in coordinating distributed cognition, but 
not in the sense of the formalized, functional work roles as described by Hutchins and colleagues (Hollan et al., 
2002; Hutchins, 1995). Knowledge-expert roles permit an organizational community of practice such as the e-
Commerce group to improvise goals and strategies in their interactions with other communities and groups, based on 
an evolving but collectively held core identity. Organizational meanings do not appear to be managed solely by an 
influential leader (Pettigrew, 1990; Smircich and Morgan, 1982), but are managed collectively by a distributed 
group working in concert. 

The main contribution of this paper is to suggest a framework for how such groups manage leadership tasks in 
practice and to suggest the concept of problem-coordination-distance as the key determinant of knowledge-
coordination strategies. Figure 2 summarizes different mechanisms for the group memory required to coordinate 
knowledge across functional and organizational group boundaries. A second contribution is to observe that our 
highly-virtual organization operated in ways that were far from virtual, with managers preferring to use face-to-face 
collaboration channels to discover tacit knowledge and to gain access to external knowledge-resources. This finding 
indicates where virtual support for knowledge-coordination has the potential to succeed and where it may fail. It 
may explain why virtual organizations have so far been more prevalent at the operational than at the strategic level 
of management decision-making (Travica, 1998).  

These findings have significant implications for how we design knowledge-management systems for distributed 
management collaboration, as they suggest that many of the required bridging operations are not amenable to 
codification, storage or electronic communication. Useful and relevant knowledge is continually evolving in a 
dynamic global business and even dispersed groups appear to manage this through a complex web of domain experts 
and social relationships. We would suggest that many of the knowledge-coordination mechanisms observed here are 
not currently recognized as distributed and so management systems focus on information distribution to 
communicate decisions, rather than to support multi-way decision-making. This study has demonstrated how 
complex, boundary-spanning collaboration requires dynamic and informal mechanisms for knowledge-sharing. 
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