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Abstract.
BACKGROUND: Informal Knowledge Sharing Interactions (IKSI) are particularly valuable for innovation projects if they
connect partners who are categorically, socially and formally distant from each other. Then the chances are higher that
partners possess non-redundant knowledge and can thus open up new perspectives. By improving their knowledge supply,
IKSI enhance the success, job satisfaction and well-being of employees in knowledge-intensive industries. So far, however,
it is unclear how such interactions between heterogeneous partners emerge.
OBJECTIVE: The paper examines the formation of IKSI and develops the argument that serendipitous IKSI are more likely
than planned IKSI to connect heterogeneous partners and open up new perspectives.
METHODS: The paper develops the argument in detail and empirically grounded by drawing together the unconnected
literatures on the formation and impact of IKSI. Furthermore, the argument is empirically tested using 132 IKSI from
developers collected with event-based diaries.
RESULTS: In line with the conceptual work, the empirical analysis shows that serendipitous IKSI are more likely than
planned ones to open up new perspectives.
CONCLUSION: Serendipitous IKSI are of particular significance and require appropriate promotion in order to enhance
innovative capability. The increasing virtualization of work is creating opportunities and challenges in this regard.
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1. Introduction

Innovation projects are characterized by a high and
dynamic knowledge demand. Informal knowledge
sharing interactions (IKSI), in which colleagues vol-
untarily provide their knowledge to solve the tasks of
others, have proven to be the most important source
for this [1–3]. They enable the efficient and timely
identification and acquisition of relevant knowl-
edge. Thereby, IKSI enhance the job satisfaction
and well-being of employees in knowledge-intensive
industries [4, 5]. Furthermore, IKSI have proven to
be an important driver for the success of innovation
projects. While early research focused on the number
of IKSI, more recent work points more strongly to the

importance of partner constellations. Beneficial are
especially the IKSI, which involve colleagues who
hold knowledge and competencies that are compara-
tively distinct from their own. It is argued that IKSI
between heterogeneous partners are more likely to
convey non-redundant knowledge and thus open up
new perspectives on the own project. They thus make
a particular contribution towards discovering further
development paths for innovation projects and thus
increase their chances of success as well as the job sat-
isfaction and well-being of the responsible employees
[4–7].

Against the background of their considerable
impact, innovation research has intensively inves-
tigated the formation of IKSI. Thereby, robust
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formation mechanisms with high explanatory power
have been identified [8, 9]. By applying these, the
social, formal, and material embeddedness of individ-
uals can be used to explain which colleagues are likely
to involve each other through IKSI. Further, these
insights are used to stimulate the formation of IKSI in
practice. While recent research on the effect of IKSI
emphasizes the heterogeneity of interaction partners,
this has not yet been taken into account in explain-
ing their formation. On the basis of existing theory,
it is therefore not possible to explain the particularly
valuable IKSI among heterogeneous colleagues. In
this paper, I will argue that IKSI between heteroge-
neous interaction partners emerge in a systematically
different way than those between similar ones. Given
these differences, IKSI and the advice networks they
constitute can be explained and stimulated in a more
nuanced way.

The basic argument of the paper is derived from
the literature on serendipity. In innovation research,
serendipity describes the phenomenon “that rese-
archers make unexpected and beneficial discov-
eries” [10]. The serendipity literature emphasizes
that researchers who focused on a specific prob-
lem found its solution not solely through systematic
research activities, but remarkably often as a result
of unplanned incidents [11, 12]. Besides accidentally
triggered chemical reactions, this literature also anec-
dotally refers to unplanned interactions as incidental
impulses for innovation. In this paper, I take up this
idea and make the case that serendipitous informal
knowledge sharing interactions (SIKSI) are signifi-
cantly more likely than planned informal knowledge
sharing interactions (PIKSI) to connect heteroge-
neous interaction partners and, accordingly, are more
likely to provide non redundant knowledge and thus
open up new perspectives. To unfold the argument,
I will shed light on the mechanisms identified to
explain the formation of IKSI, asking in each case
(1) to what extent they produce SIKSI or PIKSI and
(2) whether similar or heterogeneous interaction part-
ner constellations are to be expected. The analysis of
the concepts refines and corroborates the argument.
It shows that a bias towards local search leads PIKSI
to bring together colleagues with similar knowledge
and skills, while SIKSI break this bias and thereby
produce more heterogeneous partner constellations.
The main aim of the paper is to develop the theoretical
argument by systematically integrating two unrelated
strands of research. Besides, it finally provides a first
empirical investigation of the argument. Based on the
analysis of 132 IKSI related to product development

projects at large companies, it is confirmed that SIKSI
are significantly more likely than PIKSI to open up
new perspectives.

2. The interactive development of innovation

Already the founders of innovation research
pointed out that innovations usually result from the
successful recombination of existing knowledge [13,
14]. In this way, they emphasized that successful
innovations cannot be attributed so much to the unre-
stricted course of a free creativity, but rather require
detailed knowledge and competencies. This assump-
tion is also shared in current creativity and innovation
research [15, 16]. On the other hand, a significant
difference exists with regard to who conducts the
knowledge combinations. Whereas Schumpeter in
particular focused on creative individuals, current
innovation research shows that innovative knowledge
combinations are primarily produced interactively.
Because the expertise of individuals is usually lim-
ited to one or a few specific areas, the possibilities for
novel combinations in the area of their knowledge
are limited. In contrast, comparatively many new
combination possibilities arise when individuals with
different expertise combine their knowledge interac-
tively. Interactions between individuals are therefore
key to the development of innovations [17–19].

While the sharing of knowledge in basic research
is conducted to a greater extent in written language,
the development of novel products, services and pro-
cesses in enterprises is characterized in particular by
verbal knowledge sharing interactions, which are less
precise but take significantly less time [20]. The inter-
active acquisition of knowledge and competencies
from colleagues can significantly improve the (low)
chances of success of innovation projects. Devel-
opers in companies are concerned with developing
and prototyping ideas with innovation potential. At
the beginning, the ideas are usually abstract and it
is very uncertain whether they can actually be real-
ized and successfully marketed [21, 22]. The task of
developers is therefore to make ideas tangible. This
requires creativity. To find the best possible path for
development, developers must discover a wide vari-
ety of approaches and pursue alternative paths to test
their suitability. On the one hand, development is an
ongoing creative process that benefits from identi-
fying as many potential paths as possible. On the
other hand, because resources are scarce, selection is
omnipresent. Individual development paths as well as
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entire innovation projects are continuously reviewed,
retained or discarded [20, 23]. Both the identification
of development paths and the selection of the most
promising ones benefit significantly from additional
knowledge and perspectives.

Such knowledge sharing interactions take place
in a formal context between the members of an
innovation project team and their superiors [24–26].
However, it has been shown that developers also
engage in informal knowledge sharing interactions
(IKSI), in which colleagues voluntarily provide their
knowledge to solve the tasks of others together. The
informal nature of these interactions means that there
is no formal reason for the committed colleagues to
contribute to the projects of others and that no work-
ing time is available for this purpose. The fact that
they nevertheless take place and are so important has
three main reasons.

First, the efficient handling of projects requires the
smallest possible number of project staff. This keeps
coordination costs low and avoids overburdening
individual employees through parallel involvement
in a large number of projects [27]. The perspectives
represented in a project are therefore limited from
the outset by the number of people involved. Second,
innovation projects are characterized by a particu-
larly high degree of fuzziness [28]. Precise activities
are defined in the project on the basis of the cur-
rent state of knowledge and, because this changes,
are adapted again and again. As a result, at the start
of the project it is very difficult to foresee which spe-
cific knowledge will be relevant later on. The specific
knowledge required for the projects only becomes
apparent during the projects. Staffing the projects
with the most suitable developers is therefore only
possible to a very limited extent, because it is unclear
what knowledge will be required. Through IKSI the
relevant knowledge for the project can be obtained.
Third, the capacities of developers (and most other
employees in a company) are allocated to projects in
the medium term [23]. If it is recognized in the course
of a project which specific knowledge is relevant to it,
it is likely that the corresponding knowledge carriers
will be unavailable at the moment. Since the success
of projects also depends on whether developments
can be completed faster than competitors, waiting
for a specific expert to become formally available is
usually not an alternative. The efficient organization
of development processes in companies is therefore
only compatible to a very limited extent with formally
integrating the broadest possible spectrum of rele-
vant knowledge carriers into projects. IKSI make it

possible to satisfy this need and thus crucially
contribute to the success of innovation projects
[20, 29–31].

3. Which interactions are particularly
beneficial for innovation?

In line with what has been said so far, research fur-
ther shows that not all IKSI are equally beneficial for
innovation projects. Of particular importance here is
the extent to which the knowledge stocks of the inter-
action partners are complementary. In the research on
the relationship between the heterogeneity of knowl-
edge stocks and innovation successes, two findings
in particular have proven instructive.

First, differences between the knowledge bases of
individuals and organizations are described as cog-
nitive distances [17, 32, 33]. The larger this distance
turns out to be, the smaller the overlaps between the
knowledge stocks are. Applying this concept, it is
stated that a low cognitive distance is not very fruitful
because the potential for learning from each other and
recombining knowledge is low. On the other hand, a
very large cognitive distance causes communication
difficulties that can create a great effort and bring the
exchange of knowledge to a breakdown. A medium
cognitive distance is therefore considered particu-
larly promising. It characterizes a state in which the
knowledge stocks of the interaction partners are on
the one hand connectable, so that interaction partners
can communicate without major difficulties, and in
which they are on the other hand still so different that
there is potential for learning and recombination.

Second, differences and similarities are placed in
a relationship to the concrete task instead of only
considering the knowledge stocks per se. Based on
this distinction, it appears that interaction partners
who have different task-related knowledge and are
otherwise alike are best positioned to successfully
accomplish the complex innovation tasks [34–36].
However, it is also reflected here that in the case
of innovation projects, it is highly unclear what
knowledge needs to be combined to be successful.
Therefore, a wider range of differences is also con-
sidered more fruitful here.

The presented literature is characterized by a
high level of abstraction. In research on IKSI, the
causal relationships can be simplified through greater
contextualization. This concerns both the optimal het-
erogeneity measure and the empirical identification
of heterogeneity. It follows from the foregoing that
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IKSI promise to contribute to the success of inno-
vation projects when the knowledge bases of the
interaction partners have both similarities and differ-
ences. In this context, it is significant to reflect that
IKSI take place first and foremost among colleagues
within an organization. Since specific organizations
attract only certain individuals, and only certain indi-
viduals are hired and remain, the employees of an
organization are typically characterized by a com-
paratively high degree of homogeneity [37]. This is
further enhanced by the fact that employees in orga-
nizations share knowledge interactively with each
other, thereby assimilating. IKSI therefore tend to
benefit from a relatively high heterogeneity of inter-
action partners rather than risk suffering from it.
In research, therefore, the value of heterogeneity is
emphasized foremost [1, 36, 38].

A particular challenge for research on hetero-
geneity of IKSI partners – also as a result of the
comparatively high homogeneity of employees in an
organization – is to empirically capture differences
in knowledge stocks. Due to the high complexity, it
is not possible to directly determine the knowledge
stocks of interaction partners using established meth-
ods. Therefore, it has proven useful to approximate
heterogeneity by means of more easily ascertainable
factors. Three approaches have proven to be particu-
larly valid.

First, more easily accessible characteristics of indi-
viduals such as the disciplinary classification of their
degrees are seen as markers of specific knowledge
stocks. Apart from the fact that individuals received
a corresponding imprint through their disciplinary
education and thus possess subject-specific knowl-
edge, competencies, and perspectives, it is pointed
out here that even the choice for a subject implies a
strong preselection. Accordingly, students from dif-
ferent disciplines differ systematically even before
they start their studies, and this is also true with regard
to their knowledge and perspectives. Unsurprisingly,
research proves that categorical heterogeneity is
related to the heterogeneity of knowledge stocks
and that interaction relationships between individ-
uals who are heterogeneous in this sense show the
expected innovation-promoting effects [38, 39].

Second, the heterogeneity of knowledge stocks
correlates with their embeddedness in social struc-
tures. This argument was first formulated by Grano-
vetter [40]. He argues that non-redundant knowledge
can be expected to be more likely when interac-
tion partners do not maintain close relationships but
are connected by weak ties. This is based on the

assumption that individuals who maintain strong ties
are also likely to have similar knowledge and perspec-
tives because they probably interact more frequently
and have the same or similar sources of information.
The basic argument has been refined by Burt [41] in
terms of network analysis. In contrast to Granovet-
ter, however, he looks not only at individual ties or
networks of individuals, but at the totality of relation-
ships of specific circles of individuals (e.g., members
of an organization). He finds that clusters are formed
within these circles. Constitutive for clusters is that
individuals who maintain a relationship also maintain
relationships with the same third persons. Accord-
ingly, the ego networks of individuals in a cluster
are to some extent alike. Because they have the same
contacts, the individuals’ knowledge and perspectives
are also similar. Furthermore, the tendency to align is
promoted by dense relationship networks in clusters,
since social control and subsequent social pressure
to conform is stronger on each individual in such.
Divergent views are therefore more likely to be held
back and the development of different perspectives is
impeded [42–44]. Within clusters, therefore, there is
a relatively high degree of homogeneity with respect
to the knowledge and perspectives of the actors. The
formation of clusters is accompanied by the for-
mation of structural holes, which are characterized
by the absence of relationships between individuals
belonging to different clusters. Burt thus notes that
individuals belonging to different clusters are likely
to have reasonably different knowledge and perspec-
tives, and that bridging structural holes is therefore
likely to lead to non-redundant knowledge [6, 45].

Third, the heterogeneity of knowledge stocks
correlates with their formal structural embedding.
Comparable to the argumentation on the impor-
tance of social structures, it is argued here that
knowledge is shared to a greater extent within
organizational boundaries (e.g. in departments) than
between different organizational units. Here, too,
both a higher concentration of interaction, incen-
tive mechanisms rooted in hierarchies, and employee
(self)selection processes ensure a homogenization of
knowledge stocks. The interactive bridging of for-
mal boundaries, referred to as Boundary Spanning,
therefore leads to non-redundant knowledge and is
therefore particularly fruitful for innovation projects
[30, 46, 47].

In summary, research shows that IKSI between
individuals who differ categorically, socio-stru-
cturally, and/or formally are particularly fruitful for
innovation projects because they are likely to connect
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individuals who have different knowledge stocks.
There is therefore the potential to learn from each
other and recombine disconnected knowledge to
solve complex problems and create innovations.

4. Who turns to whom for IKSI?

While research clearly shows that IKSI promise
to provide crucial impulses for innovation projects
especially when the interaction partners differ from
each other categorically, socio-structurally and/or
formally, it is unclear how exactly such constella-
tions are formed. Although a rich body of research
exists on the formation of interactions, it does not
distinguish between the formation of homogeneous
and heterogeneous interaction partner constellations.
In the absence of this distinction, it is not possi-
ble to explain how the particularly beneficial IKSI
between heterogeneous partners come about. How-
ever, it seems extremely desirable to resolve the
question of how they come about, because this would
enable more far-reaching explanations of innovation
processes and stimulation of the fruitful interactions
in practice in a more systematic manner than before.
Stimulation has great potential, mainly due to the fact
that (in contrast to research-based recommendations
and partly contrary to the conviction of the practition-
ers) mainly homogeneous IKSI partner constellations
are formed in practice and heterogeneous ones are
rather the exception.

Following the literature on serendipity, I hypoth-
esize that heterogeneous interaction partner constel-
lations are formed primarily through serendipitous
informal knowledge sharing interactions (SIKSI).
SIKSI are characterized in that the interacting indi-
viduals did not plan them and just make them happen,
but that their occurrence was linked to conditions
beyond the control of the individuals. PIKSI are for
example such IKSI, which result from a colleague,
who was chosen as interaction partner in advance,
being deliberately approached or a corresponding
meeting being arranged with this colleague.

In line with the concept of serendipity, I do not
assume that SIKSI strike people completely with-
out their involvement [12, 48]. Serendipity research
has highlighted that unplanned discoveries are usu-
ally accompanied by the discoverers being on the
hunt. Accordingly, I assume that although SIKSI
are not concretely planned and in a sense arise,
there is certainly a fundamental interest in impulses
about a particular problem that occasionally becomes

motivating for action when an opportunity arises
[11, 12]. For example, an interaction is still a SIKSI
when a developer already had the idea that a certain
colleague could help him or at least that it might be
helpful to talk to someone about it, but the concrete
interaction resulted from an unplanned encounter.
Furthermore, serendipity research emphasizes that
events do occur unpredictably and unplanned for
the discoverers. However, they are not random in
the sense that they are completely unexplainable.
Rather, it is assumed that they do occur systematically
and that the corresponding patterns can be worked
out scientifically. This is also true for SIKSI. As I
will discuss further, the formation of these is influ-
enced, for example, by spatial structures that explain
who is likely to encounter whom unplanned. Even
if these encounters appear random to the individ-
uals involved, they arise systematically and can be
explained on the basis of the corresponding scientific
analyses [12, 48].

I argue that SIKSI, rather than PIKSI, connect
individuals who are categorically, social-structurally,
and/or formal-structurally distinct from each other.
Previous research on the formation of ISKI has not
distinguished the partner constellation in this sense.
To develop the argument, I will apply the conceptual
distinction between SIKSI and PIKSI introduced here
to the state of research on the formation of IKSI. To
do so, I hypothesize that PIKSI are highly attributable
to partner selection decisions, while SIKSI are less
attributable to such decisions and more to opportuni-
ties. I will show that the decisions shaping PIKSI have
a strong bias toward local search. Specifically, col-
leagues prefer each other as PIKSI partners when they
are categorically, social-structurally, and formally
close. In contrast, I will show that the mechanisms
explaining SIKSI are decoupled from these biases to
a greater extent, thereby favoring the involvement of
colleagues who are less close categorically, social-
structurally, and formal-structurally. In what follows,
I will discuss the different mechanisms and shed
light on the extent to which they contribute to the
homogeneity/heterogeneity of interaction partners. I
will first discuss the choice-based mechanisms that
explain PIKSI and then the opportunity-related mech-
anisms that are central to the explanation of SIKSI.

4.1. Choice-based explanations of IKSI

IKSI are motivated instrumentally, insofar as the
initiating individuals strive to get the most help-
ful impulses for their innovation projects. However,
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research on the selection of partners clearly shows
that the attribution of competence is influenced by
factors that are not correlated with competence and
that individuals also take other interests into account
when selecting partners and initiating IKSI and thus
apply less performance-related criteria.

“Based on comments made by a few respondents
in the qualitative phase of this study, we had
anticipated that managers would construct their
personal networks so as to be able to draw upon
a portfolio of skills across many different indi-
viduals with complementary skills. This does not
appear to be the case.” [49]

Against the background of the findings on the
fertility of heterogeneous interaction partner con-
stellations, the choice of partners with redundant
knowledge seems surprising at first. However, based
on what we know about the mechanisms underlying
partner choice, this tendency can be well explained
[8, 9]. In the following, I will present the mech-
anisms and analyze how they affect the formation
of IKSI between categorical, social-structural, and
formal-structural heterogeneous individuals.

4.1.1. Social categorization and homophily
In research on social categorization, it is assumed

that individuals define themselves and others on
the basis of socially established categories [50,
51]. Examples of often relevant categories are the
characteristics of dimensions such as age, gender,
organizational position, or professional background.
Furthermore, affiliations to formal organizational
units or informal cliques, for example, are used as
categories. The categorization of self and others influ-
ences the selection of IKSI partners in two ways.

Developers usually identify with their capabilities
and are interested in their reputation as competent
colleagues. In principle, IKSI bear the risk that prob-
lems and faults in their projects will become apparent
to others and their reputation suffers accordingly. In
the case of PIKSI, which presuppose open request,
the impression can arise that the asking develop-
ers urgently need the advice of their colleagues, in
order to accomplish their own work [52, 53]. The
developers’ expectations about whether a colleague is
willing to use the disclosed vulnerabilities to embar-
rass the asking developer in order to promote himself
at his expense are therefore a crucial criterion in
the selection of the PIKSI partner. Thereby, per-
sonal experiences with the respective colleagues is
of great importance. In addition, however, trust in the

benevolence of colleagues is systematically influ-
enced by whether they share social categories with
each other. The more categories (with which indi-
viduals identify) colleagues share, the more likely
they are to trust each other [54–56]. The rationale
for this is that it makes them seem more familiar
and more likely to feel a sense of connectedness.
Shared categories thus induce trust between individu-
als and increase their propensity to choose each other
as PIKSI partners.

The trust-building familiarity that takes effect here
further fosters the impression of being able to under-
stand each other better. Particularly in the case of
professional categories, it is likely that this impres-
sion has been confirmed and corroborated by relevant
experience. Beyond the technical knowledge of dif-
ferent disciplines, however, they often differ in terms
of terminologies, values, basic assumptions, and
forms of presentation. Differences in this respect can
make communication considerably more difficult and
also cause that contributions made in a foreign style
are systematically valued less [55]. There is therefore
a tendency to attribute less competence to colleagues
with other disciplinary backgrounds than to those
who are assigned to one’s own discipline and fur-
ther to build on corresponding expectations when
choosing IKSI partners [57, 58].

Colleagues who share categories with each other
therefore tend to prefer each other when choosing
IKSI partners because such are systematically trusted
more and ascribed higher competence [58, 59]. This
results in adverse selection in that the underlying
mechanism counteracts all three forms of hetero-
geneity found to be favorable. Both the sharing of
personal characteristics (and, in particular, specific
disciplinary background) and common membership
in social and formal units constitute similarities that
structure the selection of PIKSI partners. Accord-
ingly, the tendencies founded therein counteract a
categorical selection that is heterogeneous in terms
of social and formal structure.

4.1.2. Established (exchange) relations
Strong personal ties among colleagues are another

important factor in the choice of IKSI partners. Such
ties are the product of past interactions and operate by
shaping expectations about future interactions, which
individuals use to guide their current interactions
[60]. Strong ties between individuals accordingly
manifest themselves in rich knowledge about each
other. This knowledge influences IKSI partner choice
in three ways.
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Individuals’ knowledge about others is the basis
for choosing interaction partners [61–63]. Individuals
who are not known to them at all, or whose competen-
cies are not known to a sufficient degree, have little
or no chance of appearing as suitable IKSI partners
to a developer seeking advice. Since the problems
developers encounter are usually very specific, the
deliberate selection of an IKSI partner presupposes a
comparably detailed knowledge of their skills. This
is especially given when colleagues know each other
well and maintain strong ties. Strong ties between
colleagues thus firstly promote the formation of IKSI
between them because they have a better chance
of appearing as suitable partners due to their richer
knowledge of their competencies.

Second, knowledge of others refers not only to
their specific technical knowledge, but also to their
thinking and communication style. Individuals who
maintain strong ties to each other are, on this basis,
able to understand each other more easily and thus
to comprehend each other’s thinking more reliably
and in greater complexity. Because IKSI are compli-
cated forms of interaction in which both problems
and proposed solutions require precise understand-
ing of complex interrelationships, knowledge of
each other’s thinking and communication styles is
extremely helpful because it can reduce additional
problems of comprehension. IKSI between individ-
uals connected by strong ties run more smoothly
and are thus experienced as more satisfying [64,
65]. Based on this experience, corresponding expec-
tations for future interactions with the individual
are formed and individuals who are closely con-
nected tend to prefer each other as IKSI partners
[3, 8, 65].

As already described, IKSI are thorny in that
they bear the risk of appearing less competent. The
exchange-theoretical analysis of IKSI has shown that
such an impression is associated with a loss of sta-
tus and self-esteem. Furthermore, the studies building
on this theory have shown that especially asymmet-
ric exchange relationships constitute low status and
self-esteem for those providing less. Thus, if a col-
league takes a great deal of advice from another
without conversely being sought as an advisor, low
status and self-esteem result. Individuals therefore
try to avoid such asymmetric exchange relationships.
Accordingly, empirical research shows that advice
is preferably sought from those who have asked for
advice themselves in the past. As a result, recip-
rocal exchange relationships often emerge in that
individuals repeatedly ask each other for advice and

thereby develop strong exchange relationships with
each other. This research shows that the established
and reciprocal exchange relationship leads individu-
als to repeatedly prefer each other as IKSI partners,
highly independent from the competence of the con-
tact person, because they are confident that they will
not jeopardize status and self-esteem by doing so [53,
66, 67]. Strong exchange relationships are therefore
the third explanation for the preference for strongly
tied IKSI partners.

Taken together, strong relationships between
colleagues account for the tendency to attribute
appropriate competence to them, to expect smooth
and satisfying interaction, and to avoid jeopardiz-
ing self-esteem and status. Individuals thus tend
to prefer IKSI partners with whom they maintain
strong relationships. Accordingly, partner selection
decisions are more likely not to lead to interaction
between colleagues who are connected by weak ties,
thereby creating a tendency for social-structurally
local search. Since the formation of close relation-
ships is further favored by formal and categorical
similarities, this mechanism also has a homogenizing
effect with respect to them.

4.1.3. Indirect relations and triadic closure
Besides direct relationships, indirect relationships

are also relevant for IKSI partner selection. Indirect
relationships describe triadic constellations in which
two of three individuals have strong ties to each other.
In addition to direct relationships, indirect relation-
ships are also relevant for IKSI partner selection.
Indirect relationships describe triadic constellations
in which two of three individuals have strong ties to
each other. If this is the case, an individual A, who
is connected to the two otherwise unconnected indi-
viduals B and C, can act as a mediator between them.
On the one hand, this refers to the attribution of com-
petence. In the context of an IKSI between A and B,
who are connected by a strong relationship, A can
grasp B’s knowledge needs and, to his knowledge of
C’s knowledge, refer B to him as an IKSI partner. Due
to the strong relationship that A maintains with both
of them, his recommendation appears to be reliable
and is likely to be complied upon.

In addition, A has a trust-building effect for two
reasons. First, a trusting relationship between A and
C can be interpreted by B as a sign of the latter’s
trustworthiness.

“Better than the statement that someone is known
to be reliable is information from a trusted
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informant that he has dealt with that individual
and found him so.” [68]

On the other hand, A serves as a control instance.
Since A has referred B to C, A’s reputation is also
at stake to a certain extent. If C behaves oppor-
tunistically in the context of the IKSI instigated by
A, and B suffers in consequence, A is attributed a
partial responsibility therefor by B. Accordingly, the
relationship between A and C would be impaired.
Thus, there are additional incentives to behave
non-opportunistically and, reflecting that, trust is
greater [56, 69].

Typically, personal networks in organizations are
more complex than triads. However, the simple exam-
ple is well suited to illustrate the effect of indirect
relationships. Building on this, network research
shows that the propensity for triad closure leads to
the formation of cliques. These findings suggest that
when third-party mediation extends beyond an indi-
vidual’s closer personal network, partners are still
likely to be nearby in social structure and are therefore
unlikely to bridge holes in social structure. Since the
formation of strong ties is also structured by who for-
mally has more to do with whom, the social structures
correlate with the formal structures. Accordingly,
third party mediation also tends not to lead to formal
boundary spanning. Engaging mediating third par-
ties in the partner selection decision thus contributes
to the local search for IKSI partners in terms of both
social and formal structure.

4.1.4. Space
While the mechanisms discussed so far operate

through their influence on partner choice decisions,
spatial structures affect both such decisions and
the occurrence of interaction opportunities [70]. For
decision-based explanations, it is significant that
there is a strong preference to conduct IKSI face-
to-face. This requires overcoming spatial distances
and barriers. Empirical evidence shows that the will-
ingness to visit colleagues decreases rapidly beyond
a distance of 20 meters and that obstacles such as
stairs or doors further reduce the probability for inter-
action [20, 71, 72]. Spatial distances, in themselves,
are only weakly linked to different knowledge sets
of individuals. However, since the spatial structures
of organizations are usually strongly aligned with
formal structures, and colleagues who work closely
together also sit together, and boundaries between
organizational units are often materialized by spa-
tial boundaries such as roads, staircases, walls, and
doors, spatial distances and barriers also induce peo-

ple to search locally and to choose IKSI partners that
are closer in terms of formal structure.

4.2. Opportunity-based explanations of IKSI

Opportunity-based explanations of IKSI differ fun-
damentally from choice-based explanations of IKSI
because they do not focus on the cognitive processes
underlying the partner choice, but on the tangible con-
ditions of the practical formation of IKSI. Although
this approach seems to be very promising and some
important insights have been gained in recent years,
the research field is still clearly dominated by choice-
based research [8, 73]. The depth and breadth of
opportunity-based explanations is therefore not yet
at the same level. Nevertheless, a solid groundwork
has been laid, which allows for a comparative anal-
ysis with regard to the research question focused on
here.

Spatial structures are also the starting point
for explaining the unplanned occurrence of IKSI.
Research in this area shows that individuals in organi-
zations maintain relatively stable patterns of everyday
movement, which result primarily from the arrange-
ment of locations that are relevant to their daily
lives, such as entrances, offices, laboratories, cof-
fee kitchens, and canteens. Based on this, unplanned
encounters can be approximately explained [48,
73–75]. Further research has shown that specific
encounter settings prompt individuals to interact and
realize spontaneous IKSI [76–78]. For example, col-
leagues who are durably copresent and at the same
time approachable due to the low level of activity dur-
ing copying are very likely to interact, even if they
know each other only superficially. If the situation
further offers a corresponding reason for conversation
and grants the possibility to control who is listening
in, IKSI among colleagues are very likely. Insofar
such situations suggest appropriate interactions, the
partner choice decisions described in the preced-
ing are significantly weakened. Because IKSI arise
from the situation, developers seeking advice do not
express the need for help that might be expressed if
they deliberately asked colleagues for advice. There-
fore, less trust is required. Moreover, in the specific
situation, individuals have less time to consider the
suitability of the interlocutor in a discriminating way
and, since the interaction is already in progress, are
rather willing to listen to the advice even if they
have no reason to expect helpful input. Under these
circumstances, such attributions play a role only
in extreme cases, such as when particular distrust
seems indicated. Unplanned encounters under favor-
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Fig. 1. PIKSI typically connect individuals that are categorically, formally and socially similar (local search) while SIKSI connect individuals
that are different in this respect (boundary spanning).

able conditions thus lead to interactions and IKSI
relatively independently of the qualities attributed
to a person. Because unplanned encounters are less
constrained by the spatial location of the immediate
workstation but are more widely dispersed, they are
also largely decoupled from formal and social struc-
tures. They thus bear the potential to generate IKSI
between colleagues who are categorically, socially,
and formally distant from each other.

Crucial in determining the extent to which this
potential is realized is who is likely to encounter each
other unplanned and under favorable situational con-
ditions. Key to this are the specific spatial structures
of the work environment. Organizations that are spa-
tially fragmented to such an extent that there are no
common entrances and no common canteens prevent
employees who are structurally distant from encoun-
tering each other accidentally. However, empirical
studies show that there is usually quite a substantial
overlap between the movement profiles of individuals
from different departments [73, 75]. IKSI that arise
from unplanned encounters are accordingly not com-
pletely independent of categorical, social-structural,
and formal-structural proximity of the interaction
partners, because these are expressed to some extent
in the spatial structures and partner choice decisions
are also effective to a very attenuated level in the
context of spontaneous interactions. However, they
are thus decoupled from them to a fairly large extent.

4.3. Summary

In this section, I have presented the mechanisms
that explain the formation of IKSI and asked in each
case to what extent they bring together heterogeneous
interaction partners in terms of social categoriza-
tion, social structure, and/or formal structure. I posed
the question in light of the finding that heteroge-

neous interaction partner constellations have proven
to be particularly fruitful for innovation projects,
as they are more likely to provide non-redundant
knowledge and open up new perspectives. The anal-
ysis has shown that all mechanisms that affect
partner selection decisions and thus explain PIKSI
constitute local search and thus lead to the involve-
ment of a few homogeneous colleagues. In contrast,
opportunity-based explanations are particularly pow-
erful in the formation of SIKSI. Accordingly, the
logic underlying their emergence appears to be highly
decoupled from categorical, social-structural, and
formal-structural constraints (see Fig. 1).

SIKSI therefore promise more heterogeneous
interaction partner constellations that are more likely
to provide new perspectives and thus important
impulses for innovation projects. In the following,
this argument will be tested in a first empirical inves-
tigation.

5. Method

The derived argument claims that SIKSI are more
likely than PIKSI to open up new perspectives. The
link between the formation and impact of IKSI has
not yet been adequately considered. One reason for
this is that it is a particular challenge to validly cap-
ture the formation of interactions. Accordingly, the
study presented in the following aims not only to
empirically test the theoretically substantiated link,
but also to propose and exemplarily apply an ade-
quate procedure for validly detecting the formation
of IKSI.

5.1. Case selection

The participants recruited for the study are the
heads of innovation projects located in the central
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development department of innovative companies in
knowledge-intensive industries and therefore typical
of research on IKSI. IKSI play an important role in the
everyday lives of these individuals. Although they are
highly qualified, their projects repeatedly take them
to the limits of their knowledge, which means that
they face a high need for IKSI providing efficiently
relevant and non-redundant knowledge [20]. There-
fore, it seemed likely to me that the formation and
impact of IKSI could be well studied here.

Further, the number and range of observable IKSI
depends on the opportunities to conduct such [9, 73].
Due to confidentiality agreements, developers are
incentivized to primarily find IKSI partners within
their own organizations. Therefore, companies with
large numbers of employees in research and develop-
ment and related fields were selected. In selecting the
department, I also ensured that it was located in a cen-
tral site so that various opportunities for SIKSI would
arise in everyday life. Within these requirements, a
list of 31 companies was compiled whose research
centers were within acceptable proximity to my loca-
tion. The final factor in selecting among these was
the willingness of those responsible in the organiza-
tions. In order to keep the effort associated with data
collection within manageable limits, and to ensure
greater comparability between cases, all project man-
agers from the R&D department were included in
each case. The sample consists of 41 developers,
distributed among three corporate research & devel-
opment departments of large companies located in
Germany and Switzerland and which are primarily
active in the fields of material science and electrical
engineering.

5.2. Data collection

The particular challenge of the empirical study was
to validly record the occurrence of the IKSI. The two

procedures established in the research field appeared
unsuitable for this purpose. In the network-analytical
studies on IKSI, it is typically asked retrospec-
tively with which colleagues such interactions took
place. However, critical studies of this procedure have
demonstrated recall biases [79, 80]. In particular, it
has been shown that participants are worse at recall-
ing interactions that tend to be less common. This
may be tolerable for many studies. Here, however, it
would mean that especially SIKSI would not be ade-
quately represented. A comparison would therefore
lack robustness.

More robust methods are used by some studies that
focus on the spatial embeddedness of the formation
of interactions [e.g. 76, 81]. In these, the interactions
themselves are captured through observations. How-
ever, this approach also seems unsuitable here, since
these studies only insufficiently succeed in differenti-
ating forms of interaction. Based on the observation
of an interaction, it is only possible to a very lim-
ited extent to determine whether it is an IKSI and
whether it is planned or serendipitous. The informa-
tion that is crucial for the question focused on here
could therefore not be reliably recorded in this way.

We therefore decided to use event-based diaries
[82]. This method is characterized by participants
themselves recording events according to predefined
rules. Namely, the participants were instructed to doc-
ument interactions whenever they discussed topics
related to current development projects with people
formally not involved in them. To structure the doc-
umentation, participants were supplied with a digital
diary template. To determine whether the recorded
interaction was a SIKSI or a PIKSI, participants were
asked how the interaction occurred (see Fig. 2).

If the fourth box was checked, the interaction was
classified as SIKSI. If the third box was checked,
further consideration was given to how sponta-
neously the intention evolved. If the question about

Fig. 2. Question on the formation of IKSI from the diary template.
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Fig. 3. Question on the intentionality of IKSI from the diary template.

this (Fig. 3) was answered with “Only during the
encounter... ”, the interaction was also classified as
SIKSI.

Finally, it was asked whether the interaction had
opened up new perspectives on the project. As an
additional quality control, interviews were conducted
with all participants to reconstruct how the interac-
tions occurred and to verify whether they were indeed
SIKSI or PIKSI. IKSI were recorded in this way for
one month in each of the three departments. Data col-
lection was conducted in all cases in 2017 and a total
of 132 IKSI were recorded.

The data basis allows a first empirical test of the
conceptually elaborated correlation. However, it is
limited in two respects. First, the number of cases
is comparatively small. Second, new perspectives
are recorded and interpreted here as an indicator of
heterogeneous partner constellations, while the het-
erogeneity of the partners themselves is not captured
independently.

5.3. Data analysis

To test the assumption about the relationship
between the formation and impact of IKSI, the data

on impact were cross-tabulated using the described
classification of interactions in SIKSI and PIKSI.
Significance was then tested using the two-sided
chi-square test. This test tells whether the observed
frequencies of one group are significantly different
from those of another group or from an expected
value. Here, the frequency of new perspectives in the
SIKSI and PIKSI groups was compared.

6. Results

The count of the 132 cases initially shows that 65
cases are SIKSI and the remaining 67 cases are PIKSI,
so that the two types of IKSI are statistically well
comparable. Counting the frequencies concerning the
outcomes of the IKSI reveals a clear picture (Table 1).
While 75% of the SIKSI open up new perspectives,
only 43% of the PIKSI do so.

Table 1
Frequency of interaction outcome “new perspective” by type of

interaction

SIKSI PIKSI

New perspective 49 (75%) 29 (43%)
No new perspective 16 (25%) 38 (57%)



1684 P. Roth / Why SIKSI are key to creativity

The two-sided chi-square test shows that the dif-
ferences found here between SIKSI and PIKSI are
not random and thus significant (significance level
0.01). Hence, the analysis shows that SIKSI sig-
nificantly more often lead to new perspectives than
PIKSI.

7. Discussion and conclusion

Informal knowledge sharing is of fundamental
importance for numerous knowledge-intensive pro-
cesses in organizations and especially innovation
projects. Research on the effect of such interac-
tions in organizations has shown that particularly
heterogeneous partner constellations open up new
perspectives that give important impetus to inno-
vation projects. By facilitating the success of the
projects, such IKSI enhance job satisfaction and well-
being of employees. However, research also shows
that, contrary to this evidence, IKSI in practice pri-
marily connect individuals who are categorically,
socio-structurally, and formal structurally proximate
to each other. There is a bias toward local search.
Against this background, the question arises as to how
IKSI between heterogeneous partners nevertheless
emerge.

The main contribution of this paper is to provide an
elaborate answer to this question. Following the liter-
ature on serendipity, I have argued that serendipitous
informal knowledge sharing interactions are more
likely than planned informal knowledge sharing inter-
actions to connect heterogeneous partners and lead
to new perspectives. To substantiate this argument, I
intertwined the two unconnected strands of literature
on the formation and impact of informal knowledge
sharing interactions. Drawing on this rich knowledge
base, I elaborated the different mechanisms by which
SIKSI and PIKSI are formed and which categorical,
social, and formal partner constellations form in con-
sequence. Hence, I showed in detail why SIKSI are
more likely to provide valuable impetus for inno-
vation projects. Complementing this, the argument
that SIKSI more often lead to new perspectives than
PIKSI has been confirmed in a first empirical inves-
tigation. The paper thus offers a solidly substantiated
argument that is relevant in the three referred research
fields and in practice.

A starting point for further research results from
the limitation of the presented empirical study. Due
to the high plausibility, the heterogeneity of the
interaction partners themselves was not recorded.

However, it seems possible that the higher fertility of
SIKSI has other causes besides partner heterogeneity.
For example, it seems plausible that the interaction
situations in which SIKSI typically take place encour-
ages more open-ended interactional behavior because
interactions in such situations are less focused on
specific questions and the mutual expectations are
less elaborated and constraining [77, 78]. A closer
look at the causes of the correlation therefore seems
worthwhile.

The basic argument was derived from the research
on serendipity [10, 81]. In this literature, it is empha-
sized that serendipitous events can provide important
impulses for innovations in research and develop-
ment. So far, however, only anecdotal references
to serendipitous interactions have been made. This
paper has systematically considered such interac-
tions and reconstructed them in detail on the basis
of the related literature. Thus, an important subject
of this emerging field of research has been pro-
foundly explored. A special feature is that not only
a single serendipitous phenomenon was considered,
but it was systematically compared with the planned
counterpart. The comparative analysis enabled to pre-
cisely determine the significance of serendipity for
the specific case of IKSI. In light of the findings,
it seems extremely promising to pay further atten-
tion to serendipity phenomena, systematize it more
strongly and to compare the underlying processes
with planned processes.

Concerning research on the formation of inter-
actions and the relations that emerge from them,
the findings of the paper primarily call for a fur-
ther distinguishing of partner constellations [8, 9].
Typically, in this research, the formation mecha-
nisms are brought into focus, while the categories
for interactions and relationships remain fuzzy. Here,
the distinction between heterogeneous and homo-
geneous interaction partner constellations, which
is found to be extremely important from research
around the effect of interactions, was introduced and
revealed that they follow different formation log-
ics. This analytical distinction significantly extended
the explanatory power of the known mechanisms.
For further research, it seems extremely promising
to leverage even more potential by distinguishing
more precisely between partner constellations or
types of interaction in explaining their formation.
This promises a more accurate description of the
underlying formation mechanisms. Further, compar-
ative analysis of specific interaction types and their
formation promises generalizable insights on this
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connection. These could be the basis of a general
theory on which characteristics of interactions are
associated with which formation mechanisms. Since
interactions and relationships are of fundamental
importance in numerous fields, such a theory would
have a significant impact.

With regard to research on the effect of interac-
tion partner constellations [45], this paper expands
the focus to their formation. Although this research
deals with dynamic processes, interactions are often
conceptualized as static channels and reduced to the
characteristics of the individuals involved. Although
this conception of the object was adopted here and
the explanation of heterogeneous and homogeneous
partner constellations was explored, with their forma-
tion at least a part of the phenomenon was considered
in its dynamics. This has proved to be extremely fruit-
ful here. Subsequently, it seems promising to consider
further parts of interactions as a process. Specifically,
we should ask about the scope of action individu-
als have in the respective constellations, how varying
agency can be explained, and what consequences they
have respectively. A seminal example is the contribu-
tion of Obstfeld et al. [83], who show that individuals
in broker positions can act differently and that the
structural constellation has different effects depend-
ing on their behavior. However, further research is
needed, for example, on which practices make the
same heterogeneous partner constellations result in
innovations or in conflicts.

Finally, the paper underlines the importance of
informal and unplanned interactions in the context
of innovation projects and other knowledge-intensive
activities in organizations. This point seems to be
particularly important against the backdrop of digiti-
zation - which has been significantly accelerated by
the corona crisis. Digitization is often accompanied
by a strong formalization of processes. In conse-
quence, the opportunities for informal and unplanned
interactions, are increasingly disappearing. The paper
can therefore also be read as a call for a stronger
consideration of informal and unplanned interactions
when organizing work and designing (especially
technical and spatial) working environments. Indica-
tions for appropriate design measures are provided
by studies that reveal the general situational pre-
requisites for such interactions [77, 78] as well as
those that focus on the effect of specific medial or
spatial work environments on interactions [84, 85].
However, further research is needed here to pro-
vide a reliable basis for the careful design of such
measures.
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space offices: The role of office features and psychosocial
working conditions. Work. 2021;68:317-32.

[71] Coradi A, Heinzen M, Boutellier R. Designing workspaces
for cross-functional knowledge-sharing in R&D: The
“co-location pilot” of Novartis. Journal of Knowledge Man-
agement. 2015;19:55-71.

[72] Waber B, Magnolfi J, Lindsay G. Workspaces that move
people. Harvard Business Review. 2014;92:68-77, 121.

[73] Small ML, Adler L. The Role of Space in the Formation of
Social Ties. Annu Rev Sociol. 2019;45:111-32.

[74] Kabo FW, Cotton-Nessler N, Hwang Y, Levenstein MC,
Owen-Smith J. Proximity effects on the dynamics and
outcomes of scientific collaborations. Research Policy.
2014;43:1469-85.

[75] Appel-Meulenbroek R, Vries B de, Weggeman M. Knowl-
edge Sharing Behavior: The Role of Spatial Design in
Buildings. Environment and Behavior. 2017;49:874-903.

[76] Fayard A-L, Weeks J. Photocopiers and Water-coolers: The
Affordances of Informal Interaction. Organization Studies.
2007;28:605-34.

[77] Roth P. Wie Gelegenheiten Ratgebernetzwerke Struk-
turieren: Kultursensible Untersuchung Im Kontext Von
Innovationsprojekten in Unternehmen. Netzwerkforschung.
Wiesbaden: Springer Vieweg. in Springer Fachmedien
Wiesbaden GmbH; 2019.

[78] Roth P. The symbolic costs of advice: how social situations
explain the occurrence of unplanned knowledge sharing
interactions. European Journal of Innovation Management
2022;ahead-of-print.

[79] Killworth PD, Bernard H. Informant Accuracy in Social
Network Data. Human Organization. 1976;35:269-86.

[80] Brands RA. Cognitive social structures in social network
research: A review. J Organiz Behav. 2013;34:S82-S103.

[81] Irving GL, Ayoko OB, Ashkanasy NM. Collaboration,
Physical Proximity and Serendipitous Encounters: Avoid-
ing collaboration in a collaborative building. Organization
Studies. 2020;41:1123-46.

[82] Roth P. Including the Diary Method in the Investigation of
Practices Constituting Social Innovation Networks. Histor-
ical Social Research. 2015;40:331-50.

[83] Obstfeld D, Borgatti SP, Davis J. Brokerage as a Process:
Decoupling Third Party Action from Social Network Struc-
ture. In: Brass DJ, Labianca GJ, Mehra A, Halgin DS,
Borgatti SP, editors. Contemporary Perspectives on Orga-
nizational Social Networks. Research in the Sociology of
Organizations. Bingley: Emerald Group Publishing; 2014.
pp. 135-59.

[84] Leonardi PM, Vaast E. Social Media and Their Affordances
for Organizing: A Review and Agenda for Research. The
Academy of Management Annals. 2017;11:150-88.
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