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1. Introduction

With globalization and organizational expansion, attention on knowledge
management is gradually shifting from within a single organization to across multiple
organizations.  Orlikowski  [11] observed how members of global
product-development organizations generate and sustain knowledge in their
distributed operations. She proposed the concept of “distributed organizing,” which is
the capability of operating effectively across the temporal, geographical, political, and
cultural boundaries, a situation routinely encountered in global operations. The
authors viewed this “distributed organizing” as the capability of creating new
knowledge based on existing knowledge, with the intention of solving problems.

Organizational performance is commonly linked to its ability to manage
knowledge well. Nickson and Zenger [8] stressed a viewpoint about effective
organizations, one which focuses on the efficiency of alternative organizational forms
in generating knowledge or capability. They divert the focus from the role of
organizations in providing efficient knowledge exchange to their role in efficiently
producing knowledge or capabilities. They argued that a problem’s complexity
influences the optimal method of solution search with the problem as the basic unit of
analysis. From this problem-solving perspective, the important issues are what can
improve the efficiency of collaboration across multiple organizations and how to
enhance the efficiency of knowledge creation.

For collaborations across multiple organizations to be efficient and effective, the
impact of boundaries should be reduced and the support of boundaries be greatly
enhanced. Because boundaries always exist in multiple-domain collaboration, the
choice is either to break them or to try to find a way to cross them. Star and Griesemer
[12] stated that we should respect the different views arising from the many worlds of
different actors at the points where the worlds of those actors intersect. In fact, they
believe that it is unnecessary to break boundaries. They have determined that
communication across multiple domains by means of boundary objects is an efficient
way to reduce obstacles.

Interactions take place when knowledge actors in different organizations
communicate with each other. Although actors are performing the interactions, the
resources that are involved in the interaction are actually knowledge, and therefore the
interaction is called a knowledge interaction.

Hedlund [6] proposed a model of knowledge categories and transformation
processes in which eight processes are defined: articulation, internalization, reflection,
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extension, appropriation, dialogue, expansion, and assimilation. In other words, these
transformation processes can be viewed as different kinds of knowledge interactions.
Hedlund also pointed out that the quantity and quality of “dialogue” and “reflection”
are important determinants of the type of knowledge management needed and
whether the prescribed knowledge management is effective. For this reason, in
effective interactions, “dialogue” and “reflection” play important roles which
influence the efficiency of knowledge management as boundary objects function.
They in fact can be regarded as additional kinds of boundary objects.

As new knowledge is generated from existing knowledge under knowledge
interactions, whether the interactions are effective is crucial to new knowledge
creation. Moreover, boundary objects are media of interactions and tightly coupled
with the output performance, thus greatly influence the efficiency of knowledge
interactions. This study first summarized types of boundary objects, and then applied
a max-min methodology to measure the efficiency of each knowledge interaction. Our
objective is to answer the question as to what kind of boundary objects lead to more
efficient knowledge interactions.

2. Literature review

Boundary objects

Scientific work requires collaboration which is carried out by diverse groups of
actors of different disciplines. Those actors who share a common goal must create
common understandings, ensure reliability of communication across domains, and
gather information which retains its integrity across time, space, and local
contingencies. Star and Griesemer [11] proposed the concept of “boundary objects,”
which are adaptable to different viewpoints and robust enough to maintain identity
across them, as a means of translating between different viewpoints. Boundary objects
are therefore designed for communication between actors. They inhabit multiple
worlds simultaneously and meet the demands of each of them. These objects mean
different things in different worlds and might be simultaneously concrete and abstract,
specific and general, conventionalized and customized. Actors must reconcile these
different meanings to collaborate successfully. In Star and Griesemer’s work, four
categories of boundary objects are defined: repositories, ideal types, coincident
boundaries, and standardized forms. These four types of boundary objects are all
explicit in nature. The “tacit” type of boundary object seems to be missing from Star
and Griesemer’s work. An example of this tacit type of boundary object is described
by Cook and Brown [5] in the “machine design” case [10], genre is a kind of
boundary object that straddled bread-making and machine-making. Another tacit type
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of boundary object is viewed as “organization’s memory” by Ackerman and
Halverson [1].

Many different types of boundary objects are still unknown or less discussed.
Koskinen [7] addressed the question of what role metaphoric boundary objects play in
knowledge sharing within and between organizations’ innovation processes. He
believed that the better an organization understands the nature of existing boundary
objects, the more effectively it can take action to overcome existing barriers. In
contrast, without the use of boundary objects, the possibility of arriving at common
understandings is limited, and the opportunity to achieve a successful innovative
process is reduced. Boundary objects can be artifacts, documents, and even
vocabulary that can help people from multiple domains to build a shared
understanding. Koskinen [7] focused on vocabulary-based boundary objects including
figurative language and symbolism and dealt with the role of metaphors in the
creation of boundary objects. He believed that a strengthened metaphoric boundary
object will become better able to support the organization’s innovation process. In
summary, boundary objects are those objects, whether explicit or tacit, which enhance
mutual understanding and communication in the process.

Boundaries of knowledge management

Carlile [4] examined the management of knowledge across three knowledge
boundaries: syntactic, semantic, and pragmatic. He pointed out the importance of
clarifying the relationships between actors in order to manage knowledge effectively
across boundaries. He observed that actors need to not only share their own
knowledge, but also assess each other’s knowledge during interactions. Carlile [3]
also adopted Star’s list of boundary objects in describing the uses of boundary objects
by individuals in the settings that he observed. According to Star’s classification, there
are four categories of boundary objects: repositories, ideal types, coincident
boundaries, and standardized forms. In Carlile’s classification, there are three
categories of boundary objects, namely, syntactic, semantic, and pragmatic.

Table 1. Categories of boundary objects and specific objects
Categories of boundary Specific objects
objects

Syntactic boundary objects Repositories
Semantic boundary objects Standardized forms and methods
Pragmatic boundary objects | Objects, models, and maps
Metaphoric boundary objects | Figurative language and symbolism,
genres, non-verbal expressions, visionary
objects
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Our study identifies more boundary objects and expands Carlile’s categories to
include a new metaphoric category. This new category includes boundary objects such
as figurative language and symbolism (Koskinen, [7]), genres (Cook and Brown,[5]),
nonverbal expressions (Nosek, [9]), and visionary objects (Briers and Chua, [2]).
Table 1 shows the specific objects in each category.

Knowledge interaction

While the actors in a collaborative interaction, be they individuals or groups, are
communicating with each other, boundary objects are also being generated.
The existence of boundary objects themselves is useful to the assimilation and
dissimilation of knowledge. Consider the collaboration between two organizations as
an illustration of where boundary objects can be created. When collaboration occurs
between organization A and organization B, the knowledge which will be used in the
collaboration comes from three different sources (Figure 1). Two of these sources
exist in organization A and organization B separately, and the third source is generated
only from the interaction, at the point where the two organizations collaborate. Let the
outer rectangle in Figure 1 represent all the knowledge used during the collaboration.
Then the rectangle can be divided into three parts according to the sources of the
knowledge. Part 1 represents the original knowledge from the actor in organization A,
and Part 2 represents the original knowledge from the actor in organization B. Part 3
represents the new knowledge created during their interactions. It can be inferred that
this new knowledge is generated by the actors from both organizations based on their
existing knowledge, and that each boundary object generated bridges across these
sources and functions as a carrier of one or more kinds of knowledge. However,
identical boundary objects can have different effects on actors, because the actors’
existing knowledge may not be similar and their cognitive activities are not uniform.

Organization A

Organization B

Figure 1. Three different sources of interorganizational knowledge

Our study focuses on identifying the relationship between the performance of
collaborative interaction and the occurrence of various boundary objects.
Although the context is described with “actors” in mind, the unit of analysis is
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“knowledge” itself, rather than “actors.” While actors interact with each other across
boundaries, knowledge, rather than actors, is the source of knowledge interaction. Yet,
knowledge may not be always beneficial to knowledge interactions; there are also
poor interactions in which the actors’ existing knowledge turns out to be the barrier of
knowledge interaction. We posit that knowledge boundaries and boundary objects are
helpful in explaining why knowledge is both a barrier to and a source of knowledge
interactions, just what Carlile [3] insisted in his study. Therefore, we observe how
boundary objects are in action in each interaction, with the belief that some boundary
objects are crucial to effective collaboration, while others are not as crucial [25][26].
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