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Abstract. Organizations are often involved in joint ventures or coalitions with 
multiple, diverse partners. While the ability to communicate across organ-
izational boundaries is important to their success, the organizations may have 
different cultures, processes, and jargon which inhibit their ability to effectively 
collaborate. The objective of this paper is to identify a framework that enables 
organizations to communicate complex knowledge across organizational 
boundaries. It leverages communication and knowledge management tools such 
as the wiki, and calls for more integration between these tools. 
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1   Introduction 

Consider the following scenario: your agency is working with organizations all around 
the world to develop a strategy to combat AIDS in the developing world. The organiza-
tions have different cultural, social, and technological backgrounds. Most of the people 
involved have other projects and busy schedules, making face-to-face meetings, or 
even teleconferences, rare and not fully attended. With different backgrounds, training, 
and terminology, even if parties talk, will they be able to understand one another? 
What technology and processes can you use to help these collaborations?  

At the heart of collaboration are conversations between the people involved. In or-
der to have conversations with people across the world, people need communication 
tools which suit both their needs and the context in which they will be used. For ex-
ample, in some cases people want to be able to have meetings using an audio confer-
encing system. In other cases, people from all over the world may not be able to hold 
such conferences, but they can use e-mail and bulletin boards. A collaboration 
framework should be able to handle both cases. 

The success of conversations is often said to depend on the degree of common 
knowledge between the people involved. For example, if an electrical engineer tried 
to explain electromagnetism to an artist, they may not get very far because there isn’t 
much common knowledge between the two. Research in the field of knowledge  
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management has yielded many insights into how to strategically manage knowledge 
in organizations. The knowledge management tools that have been developed can be 
used to bridge the common knowledge gap between people. 

When many people are working together, it is often called a community of prac-
tice. Research into communities of practice reveals potential problems and advantages 
of such communities. Finding ways to support the communities of practice, and their 
inherent complexity, will be an important part of the framework. 

2   Collaboration and Communities of Practice 

Since collaboration between multiple organizations is a difficult undertaking, it is 
reasonable to ask, why do they even attempt to collaborate? According to Hardy, Phil-
lips, & Lawrence, there are three types of potential advantages: knowledge creation, 
political, and strategic [1]. Knowledge creation will be discussed later, but essentially 
organizations can learn from one another, or they can create new knowledge. Politi-
cally, the organizations involved are inevitably linked through social structures. This 
web of relationships has a significant impact on the ability of organizations to act as 
they would like to act, and to influence other organizations and policies. Strategically, 
the organizations may be looking to secure resources that they cannot develop inter-
nally without significant effort. Such resources may include equipment, knowledge, 
experience, skills, manpower, money, or relationships. 

Communities of practice are formed when groups discuss shared goals or practices 
(or collaborate). If one or more communities primarily interact online, they are also 
called an online community. Researching communities of practice is inherently diffi-
cult because communities may take months to form, and their lifecycle may last for 
years. The two most popular methods for studying communities of practice are ethno-
graphic case studies [2] and laboratory research [3]. Since case studies are difficult to 
generalize, and laboratory research cannot replicate the scale involved when hundreds 
of people collaborate, the collaborative frameworks that have been developed using 
this type of research often underestimate the complexity, dynamics, and lack of con-
straints inherent in real-world problems. Carroll, Rosson, Convertino, & Ganoe’s 
framework accounts for dynamic collaboration and also provides a convenient way in 
which to view issues related to supporting collaboration [4]. Three facets of this 
framework include common ground, community of practice, and human development.  

Common Ground. Common ground can be defined as mutual knowledge, beliefs, 
and assumptions, on which all collective action is built [5]. Common ground has been 
used to explain communication and conversations. Preece and Maloney-Krichmar 
give an example of two people (A & B) talking about another person’s daughter. To 
understand one another, they must understand that they are talking about the child 
playing outside and not the one in the room [6]. “Grounding” is used to describe the 
process of acquiring this understanding. It is often done informally and sometimes 
unconsciously through gestures such as nods, and phrases such as “uh-huh.” In the 
example above, person A may wave informally towards the playground to indicate 
which child they are referring to. Some gestures signal agreement or understanding, 
while others signal confusion or lack of understanding, and correct interpretation of 
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these signals help people arrive at a shared understanding. Grounding is heavily 
influenced by first five factors listed in Table 1.  

Table 1. Factors that Affect Communications and Grounding (Adapted from [6]) 

Factor Description 
Co-presence People in same physical space 
Visibility People can see one another 
Audibility People can hear one another 
Co-temporality People experience conversation at roughly the same time 
Simultaneity People take turns in order 
Reviewability People can review messages 
Revisability People can revise messages 

Since communication mediums differ along these dimensions, the type of medium 
will therefore affect grounding. Though face-to-face conversations are often held up 
as the gold standard in supporting common ground, other methods can actually pro-
vide more support, depending on the situation. For example, King found a positive 
correlation between the number of months a group of recovering addicts used an elec-
tronic bulletin board and the average duration of their recovery. While this correlation 
is not proof, King theorized that bulletin broads provide two key necessities for re-
covering addicts: anonymity and having time to reflect before replying (“reviewabil-
ity”) [7]. In any case, supporting ways for community members to find common 
ground is an important and often neglected step in community formation.  

Communities of Practice. The term communities of practice likely came from 
Etienne Wenger, though as he says, the concept is not new [8]. Communities of 
practice are evident in all walks of life, either through local artist communities, 
engineers discussing software development on the web, or parents discussing child 
rearing at sporting events.  

According to Wenger, communities of practice have many immediate and long-
term benefits for organizations. In the short term, organizations gain by improving the 
quality of decisions, finding answers more quickly, and getting more perspectives on 
problems. In the long term, they gain by facilitating new capabilities and alliances, 
increasing the ability to think strategically about employee knowledge and capabili-
ties, reduction of group “silos,” and better retention of talent [8]. From the strategic 
point of view, communities of practice enable “distributed cognition,” which essen-
tially means that the group is able to pool knowledge and collectively achieve more 
than they would be able to on their own [9].  

Online communities, instead of or in addition to interacting in person, interact 
through the Internet using one or more tools. Communication tools are often broken 
down by time (same vs. different) and place (local vs. distributed), where each com-
bination requires a different tool. For example, two people meeting face-to-face and 
sharing graphs and figures clearly have different needs than ten scientists working in 
various nations across the world (and in different time zones). Ellis, Gibbs, & Rein 
use a time-place matrix (Table 2) in order to show the possibilities [10]. “Same time” 
communications such as the telephone are often called “synchronous,” whereas  
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communications that occur across time (e.g., email or discussion boards) are called 
“asynchronous.”  

Table 2. Time / Place Collaboration Matrix (adapted from [10])  

 Same Time Different Time 
Same Place Synchronous local  

Face-to-face 
Asynchronous local  
Team scheduling, group calendars 

Different Place Synchronous, Distributed 
Telephone, Instant Messaging, 
video or audio conferencing 

Asynchronous, Distributed 
Pull: Newsgroup, discussion board, 
blog, wiki, online community 
Push: Email, list-server 

In addition to time and place, communication tools vary by whether the sender 
“pushes” the information (e.g., using a list-server) or whether the receiver “pulls” it 
(e.g., using bulletin boards). The distinction is potentially important if, for example, 
the user is waiting on important information. In a pull technology, they must continu-
ally check the information source. In a push technology, it is automatically delivered 
to them. 

Alberts and Hayes also characterize the degree of “smartness” required by the user 
sending communications through each technology [11]. For instance, the telephone  
(a one-to-one communication) is considered a “smart, smart push,” which means the 
person sending a message must know that the message is important (the first smart); 
they must know who might also consider it important (the second smart); and then 
they push the message by calling that person. The broadcast (a one-to-many commu-
nication) is considered “smart push,” because the sender does not need to know who 
might want the message (everyone will receive it). However, this places an additional 
burden on all of the receivers, as they must receive and screen more messages. E-mail 
is flexible because it can be sent to one person, like the telephone, select groups of 
people, or everyone (like the broadcast). The central point for Alberts and Hayes is 
that any networked environment should include several technologies so that all needs 
are met.  

The factors that affect communication (Table 1) are part of the larger context in 
which a communication tool must be used. For example, even though e-mail is a re-
viewable and distributed technology, it will be difficult for someone that is traveling 
to send an e-mail. Most often, they will use a telephone because they can easily com-
municate the essential information. Each technology, be it e-mail, bulletin boards, or 
the telephone, has certain contexts in which it is particularly useful and usable and 
certain contexts in which it is not. Consequently, integrating multiple technologies is 
necessary in order to assure that all relevant contexts are supported.  

Human Development. People change over time, often as a result of their interaction 
with communities. One key theory to explain this is Vygotsky’s zone of proximal 
development. In the theory, a person has a certain amount of knowledge and skills, 
but that person also has the capacity to quickly gain new knowledge and skills 
through the interaction with more capable or knowledgeable peers [12]. Communities 
of practice can benefit individual learning by providing a place for this proximal  
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development to occur [9]. In addition, members benefit by getting immediate help to 
problems, access to experts, confidence that their ideas have been adequately vetted, 
and a sense of belonging or participation. In the long term, they may have a larger 
network to rely on for job opportunities, a better professional reputation, and a better 
understanding of their field [8].  

3   Knowledge Management 

At the most basic level, knowledge is built on data: raw numbers, observations, or 
pure stimuli, before any interpretation has been done or meaning has been assigned. If 
the data is meaningful, it is typically given the name “information.” Knowledge, then, 
is information that has been put into a framework in a person’s mind, or as Nanoka 
says, “justified, true belief” [13]. Knowledge management is “a range of practices and 
techniques used by organizations to identify, represent and distribute knowledge, 
know-how, expertise, intellectual capital and other forms of knowledge for leverage, 
reuse and transfer of knowledge and learning across the organization” [14].  

The importance of knowledge in industry and government has increased substan-
tially since Peter Drucker first wrote about “knowledge workers” in 1959 [15]. The 
increased importance of information and knowledge on workers today has led to a 
surge of interest and research in knowledge management. In this research, knowledge 
management is necessary in order to assure that collaborators involved in complex 
projects have enough common knowledge in order to fulfill their goals while working 
together. 

In his book, Rollett describes several key processes of knowledge management, 
which include: assessing, maintaining, integrating, organizing, creating, and transfer-
ring [16]. Assessing refers to the assignment of value or quality to knowledge. For 
example, is the knowledge relevant, accurate, comprehensive, and timely? Integrating 
refers the degree to which the knowledge is integrated into the work of an organiza-
tion. It refers to both how well the knowledge is captured by systems and how much it 
is used once it has been captured. If knowledge is not integrated with the work of an 
organization, then it will not be used as often. 

Organizing refers to how the knowledge is organized. Some knowledge may be 
easier to find if placed in a hierarchy, linked to from other documents, or tagged with 
keywords. Organization can present significant barriers to using knowledge manage-
ment systems. For example, on a company intranet, information may be located on 
many different servers, written by different teams, having different headings, permis-
sions settings, search engines, and interfaces. Thus organization is critical. Maintain-
ing refers to the review, correction, preservation, and eventual removal of knowledge 
from both human minds and from the technological knowledge repositories. Mainte-
nance is far from trivial. As will be discussed later in this section, maintenance is one 
of the bottlenecks in the design of current knowledge management systems. 

One popular way to look at the process of creating and transferring knowledge is to 
use Nanoka’s “spiral of knowledge” framework [13]. Like many other researchers, 
Nanoka splits knowledge into two types: explicit and tacit knowledge. Explicit 
knowledge is typically defined as factual knowledge, while tacit knowledge is defined 
as procedural knowledge or know-how. Nanoka describes the process of creating new 
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knowledge as a transfer from one type of knowledge to another, in one of four proc-
esses: socialization, externalization, internalization, and combination. From the 
knowledge management perspective, it is important to support as many, if not all, of 
these knowledge creation processes. 

Because of all of the processes involved in knowledge management, it is rare that 
one application can handle them all. The typical approach is to use different applica-
tions for different tasks. For instance, data mining tools may be used to extract 
knowledge from large values of data. Another approach is to use groupware and 
document management systems to manage knowledge. Improving these systems is 
often done by looking for better ways to index the content, providing ways to search 
it, and by providing links between content [17]. 

Wagner claims that there are several bottlenecks to traditional knowledge man-
agement that software fails to address: narrow bandwidth, acquisition latency, knowl-
edge inaccuracy, and maintenance trap [18]. Knowledge management tools often have 
a narrow bandwidth to capture knowledge from its source (e.g., experts, documents, 
and transactions). Acquisition latency refers to the delay from when knowledge has 
been captured and when it can be shared. For example, consider the publication proc-
ess: it can take weeks, months, or years for the results to become available. Knowl-
edge inaccuracy refers to mistakes that may be made, and which are often very  
difficult to correct (again, publications are fairly permanent once they are distributed). 
Such publications can also become out-of-date rather quickly. Finally, maintenance 
trap refers to the problem that as more knowledge is captured, more has to be kept up-
to-date [18]. Wagner proposes the wiki as a potential solution for these bottlenecks. 

4   The Framework  

A diagram representing key aspects of the framework for inter-organizational collabo-
ration is shown in Fig. 1. Though the diagram only contains two collaborators, the 
framework is extensible to thousands of people. The devices adjacent to each collabo-
rator represent possible choices which they can use to access the framework. The 
“Asynchronous Tools” are the methods collaborators can use, beyond phones, to 
communicate with one another. In addition, using a computer, the collaborators can 
interface with the portal directly (“Pull”). 

Portal. A portal is simply a web page, often customized for each individual user, 
which allows people to access many other web pages and applications. In this frame-
work, the “portal” provides a customized view into the knowledge and communica-
tion tools, and it is the gateway to access much of the functionality of the framework.  

One important characteristic of the portal is that it is very flexible. With a single 
link, an entire application can be launched from the portal. In other cases, using stan-
dards such as Real Simple Syndication (RSS), the portal can integrate information 
from multiple sources at once, including news, e-mail, new entries in the communica-
tion tool, weather updates, etc. Consequently, entire applications (or views to those 
applications) can be added to the framework with minimal intrusion on the user. 
However, providing points of integration for those new applications with existing 
applications will be a necessary development task.  
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Fig. 1. Framework for Inter-Organizational Collaboration 

Communication Tool and Archive. At the very heart of the portal and the frame-
work is the communication tool and archive (e.g., a bulletin board). This component 
must provide a place for collaborators to hold new discussions and to view discus-
sions that have occurred in the past. Such an archive must assure that messages or 
communications are both revisable and reviewable. One key aspect of such an archive 
is that it provides some amount of inherent organization, as well as ways for collabo-
rators to find needed information as easily as possible. For example, collaborators 
should be able to perform searches, browse by organization or user or hierarchy, or 
possibly search by tag words. Other tools may be explored, such as a tracking tool 
which suggests potentially relevant topics to the user based on the people posting to it 
or the information contained in it. 

Knowledge Database. For collaboration to work between organizations, the people 
involved must become familiar with processes and procedures, language, documents, 
terminology, and acronyms used by other organizations. A knowledge database (such 
as a wiki) can help reduce problems related to the lack of familiarity between organi-
zations. However, for a knowledge database to work, it must support the knowledge 
management processes (e.g,. creating, maintaining), and it must be tightly integrated 
with the communication tools.  

Perhaps the best way to couple a knowledge database with a communication tool is 
to explicitly link from the communication tool to the database any time a word or 
concept arises that is contained in the database. In this way, users are not required to 
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know that the term is contained in the database; if they are using a computer, then 
they could simply click a link and read about the concept.  

Supporting the knowledge management processes requires attention to both the 
functionality in the application and the policies related to the use of the application. 
For example, the application should make it easy for people to transfer their existing 
knowledge into the database. If policies restrict who can enter the knowledge too se-
verely, then the time it takes to implement such a knowledge database would be  
adversely affected (due to the “narrow bandwidth”).  

Transcriber. Because collaborators may need to talk synchronously with one another 
(e.g., via telephone), an important component to the framework is the presence of a 
transcriber. This person can transcribe conversations, take notes, or use tools such 
dialog mapping [19] to assist in converting synchronous conversations into a digital 
form that can be communicated to many people or saved for later. For small collabo-
rations, this person may be a secretary. In larger collaborations, it is more critical and 
likely more feasible to hire one or more transcribers. 

Suppose for example that fifteen people are holding an audio conference and that 
the information will be important to many other people. The transcriber can record the 
conversation, transcribe it live, or take notes that can be used to summarize the con-
versation. One the meeting is complete, the transcriber can enter the summary into the 
communication tool, adding tag words or setting priority levels.  

Grouped User Lists. Grouped user lists are important for both the distribution of 
messages in the framework, and for controlling security and permissions for the 
framework. Integration of the grouped lists with the other components of the frame-
work is critical. For example, the grouped lists could support the communication tool 
by being tied to discussion forums. The grouped lists should also be flexible enough 
to accommodate people who need to setup lists on the fly.  

Personal Space. The personal space provides a place for people to include either per-
sonal (e.g., a picture, favorite links) or professional information about themselves 
(e.g., their main skills). While this may seem like a trivial and low priority need, help-
ing collaborators find common ground is an important goal in any collaborative activ-
ity. For example, pictures could help collaborators recognize one another should they 
meet in person. Some personal information could be automatically supplied by the 
organizations involved. For example, the training, title, and awards of each employee 
could be imported from company databases.  

Asynchronous Tools. This framework looks to take existing technology and incorpo-
rate or integrate it in the best way possible to fulfill the communication needs of  
collaborators. In addition to the synchronous communication methods (telephone), 
people should have a variety of asynchronous methods at their disposal, including 
push and pull type interactions, and one-to-one and broadcast message distribution.  

Push technologies such as e-mail are useful because people have to exert less effort 
in order to be notified of new information. One disadvantage of push technologies is 
that they can push too much information, making it difficult for people to find the in-
formation they really want to know. Pull technologies are needed so that people can find 
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information on their own time. Since most people already have a one-to-one communi-
cation method (e-mail), the framework instead needs to help people find  
e-mail addresses for other collaborators. E-mail programs are relatively poor at helping 
people setup lists for broadcasting messages. The grouped user lists mentioned previ-
ously should allow them to quickly access existing and setup new lists.  

Calendars and task lists could be very useful for project-oriented collaborations or 
when timelines are critical. For example, two existing project collaboration applica-
tions, Base Camp (basecamphq.com) and Central Desktop (centraldesktop.com), 
make heavy use of calendars and task lists to help collaborators meet deadlines. The 
calendar and task lists, together with the communication tool, grouped user lists, and 
knowledge database, provide a concise and yet very powerful framework that can 
assist inter-organizational collaboration.  

Integration. Though integration is not listed in the framework diagram, it is perhaps 
the key to the framework. Too often, tools are developed separately with little regard 
for how they might support one another. By integrating the knowledge management 
and communication tools, both tools are improved. The knowledge management tool 
can be used more, and the communication tool will support discussions better. 

5   Future Work 

The next step is in this research is to implement the main components of the frame-
work, including the communication tools and knowledge database. While such an 
implementation could be useful almost immediately, it would also benefit from more 
analysis using case studies and laboratory experiments.  
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