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An Attempt to Close the Rigor-Relevance Gap During
Case Studies

Benjamin Kuch

Abstract—The current research centers around the question
of whether or not a simultaneous coordination of economic and
scientific systems can be effective. Considering a broader
context, this is a vital issue to both firms and regional networks.
For many business organizations the coordination on the
juncture between the economic and the scientific system
constitutes an important challenge in terms of competitive
advantage. Since regions are composed of various functionally
differentiated systems, insights from the science-economy
juncture can be used as a starting point to conceive of a more
generalized coordination approach. The paper draws on a
literature review about the rigor-relevance gap and combines it
with empirical insights from a longitudinal case study in the
German mechanical engineering industry. Onsite observations
and semi-structured interviews are enriched by quantitative
data from the firms’ resource planning systems. Continuously
evaluating the empirical findings against prevailing literature,
the study gradually reveals insights that are condensed to a
theoretical argument of integrated coordination between
economic and scientific organizations. Based on this result and
in opposition to previous research, it is concluded that the
rigor-relevance gap can be systematically bridged by
integrating systemic communications on the interface between
scientific and practical relevance.

Index Terms—Case study methodology, rigor-relevance gap,
strategic management, systems management.

The current article addresses a coordination problem
between economic and scientific systems. On the single firm
level as well as on the regional network level this is a crucial
challenge as it directly impacts on organizational
innovativeness [1] and the identification of regional synergy
potentials [2], respectively. Hence, an effective approach for
the simultaneous coordination of those systems would be
valuable. A serious controversy among scholars evolved over
the question whether or not such an approach is possible at all
[3], [4]. Especially systems theorists argue for a fundamental
incompatibility of the two systems and hence refrain from an
attempt to develop an integrated approach [3], [5]. A
systemic approach which recognizes the constructed
perspectives (i.e. the realities) of different social systems,
however, seems necessary since more positivistic strategies
suffer from a lack of consensus in regard to theoretical
groundwork in the social science [6]-[9]. Drawing on a
literature review and empirical insights from a longitudinal
case study, the current article presents an argument on how to
minimize the gap between economic and scientific relevance
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during a collaboration of these two systems. Operationalized
by a dedicated communication medium, an extended
perspective on systemic communications (i.e. a fourfold
selection pattern) facilitates the transition from unilateral
communication  (within one system) to integrated
communication serving both systems. Hence, the main
conclusion of this paper is that, opposed to previous literature,
an integrated coordination between scientific and economic
organizations is achievable on the basis of a systems
theoretical approach.

For the purpose of a sound structure of the paper, the
further introduction is divided into three paragraphs
explaining the systems theoretical context of organizations,
substantiating the crucial role of coordination, and detailing
the basic terminology of the rigor-relevance gap.

Organizations are described in the literature as social
systems which are based on communications in the form of
decisions [10]-[12]. Communication, in this context, shall be
understood as a selection process by which systems organize
their environments and hence create a specific structure of the
world [13]. Therefore, a communication occurs each time a
system divides the world into relevant and irrelevant issues,
according to a particular concept or medium (e.g. money).
Following Luhmannian social systems theory further,
systems are considered to consist solely of communications
and the logic of the respective selections constitutes their
boundaries [13]. Decisions are communications, with the
specific characteristic that they contain two interlocked
distinctions [14]. Firstly, a social system reduces the
complexity (i.e. the variety of possible inputs) of the
environment by marking a certain set of issues. Secondly, it
uses this very set to select a subset out of all possible choices.
Hence, decisions are communications which explicitly
communicate their own alternatives [10], [14]. Building upon
the concept of autopoiesis [15], organizations are using
decisions in an operationally closed process, i.e. they are
maintaining themselves by continuously reproducing their
own idiosyncratic communicative operations [13], [16].

Due to this self-referential and autopoietic character, it is
difficult for organizations to accommodate multiple
communication patterns simultaneously [17]. However,
especially in volatile and uncertain markets, competitive
advantage, and hence the strategic management, of
organizations is tightly linked to the effectiveness of their
collaborations [18]-[23], which would benefit from a more
integrated communication process. This is mainly due to the
need for an effective coordination strategy which occurs
when considering collaborating organizations [24]. Many
scholars have, explicitly or implicitly, addressed coordination
problems of different social systems in their scientific
contributions. For instance, the analyses of science-economy,
economy-economy, and science-politics system
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combinations have been considered in the collaborative
research literature [25]-[28], the organizational collaboration
literature [29]-[31], and the public administration literature
[32], respectively. Moreover, theory strands like regional
innovation systems [33], [34], cluster theory [35], [36], or the
multi-level-perspective [37], [38] deal with the integration of
multiple social systems from different perspectives. However,
the literature either neglects the vital function of
communications as the basic operations of complex social
systems [39] or it considers the combination of different
systemic communication media to be impaossible [3].

This work seeks to offer an integrated coordination
approach putting emphasis on the selection codes which are
at the basis of a communicative operation. While
communicating, each system latently evaluates situations
according to a binary structure and hence, categorizes them
into an either successful or unsuccessful group [40]. On the
one hand, economic organizations evaluate issues by criteria
of organizational relevance, i.e. whether or not they increase
performance and can be applied effectively [41]. An issue or
concept is considered to be a potential if it translates into
increased profitability or performance, has a good chance to
materialize promptly, and is specific enough to serve the
individual system regarding all idiosyncratic restrictions [41],
[42]. Since all practice-related selection codes are considered
to ground in an economic rationale, i.e. the medium money
[43], the terms practical, economic, and business-related
relevance are treated as synonyms here. On the other hand,
scientific communication rests upon the dyadic divide into
true or false statements [44] and is facilitated by a stringent,
transparent, and reproducible approach [45]. In other words,
rigor involves a solid conceptualization, data-collection, and
interpretation strategy [46]. Innovativeness, however, is
decoupled from methodological rigor [45]. Since novelty and
significance are considered to be crucial for scientific
communication, however, the current article uses a concept
of scientific relevance rather than mere rigor. For the purpose
of this text, scientific relevance shall be seen as a composition
of rigor methodology (i.e. transparency, stringency, and
reproducibility), novelty of findings, and their significance.
The tensions between these communication media are dealt
with in the literature and are called the rigor-relevance gap
[3], [41], [45].

Il. THE RIGOR-RELEVANCE GAP IN THE LITERATURE

In this section, a sample of contributions on the
rigor-relevance gap is presented. Table | depicts the authors,
their methodological approach, and the associated
epistemological direction. It also provides information about
the context of their research, and about concrete elaborated
thoughts which serve as impulses to effectively address the
gap. The sample is arranged according to the respective
context of the literature (depicted in the fourth column).
Although this is no exhaustive literature review, for this is
done elsewhere (e.g. [8]), the author is confident that a good
overview was achieved outlining the spectrum of research
standpoints.  An  ontological  perspective,  albeit
philosophically interesting, was omitted, due to its lacking
impact on the empirical level [47].

In terms of epistemology, positivist approaches seek to
identify and assess the relevance gap [48], analyze important
influencing factors [41], and close it by applying appropriate
measures [46], [49]. This, however, implies that there is a
general solution which has to be found and it requires the set
of influencing factors to be small enough so the problem
remains manageable. Other approaches recognize the limits
of research methods (e.g. critical realism) [4] and draw
attention to the multitude of contexts and perspectives which
have to be recognized and interpreted (e.g. interpretative
perspective and contextualism) [50].

Assuming that both the problem and the respective
knowledge to solve it are inextricably linked to action,
pragmatism provides the epistemological background for
action-oriented research methodologies [8], e.g. action
research and Mode 2 knowledge production. Especially in
regard to the requirements of starting with a problem-induced
research question, considering various contexts, and
grounding theory-building in action, action research and
Mode 2 knowledge production are similar approaches [50],
[51].

Social systems theory, which is based upon a constructivist
epistemology, also recognizes the context-sensitivity of the
relevance gap. A certain context is represented by a social
system communicating with an idiosyncratic medium in a
self-referential manner. Hence, this perspective decouples
from concrete human actors and seeks to analyze the
underlying communication patterns. This implies that a
system defines or constructs its own meaning, i.e. what is
relevant [3], [5], [13], and that methodology may have to
actively contribute to innovativeness [52].

TABLE I: THE RIGOR-RELEVANCE GAP IN THE LITERATURE

Associated
Epistemology

Literature

(authors, year) Methodology

Context of the research / Impulses (i.e. attempts to reduce the rigor-relevance gap,
recommendations, and insights)

Business schools / Closing the rigor-relevance gap requires a basis of capable doctoral

[49] (Wren et al.,

1994) empirical positivism (implicit) problems.
[53] (March and constructivism
Sutton, 1997) conceptual i licit)
[54] (Korpiaho et literature Do not present an
al., 2007) review epistemological
N argument.
[6] Knights et al., conceptual constructivism

(2008) (implicit)

students as well as a reward system which encourages the awareness of real-world

Business schools / No real solution to the problem: continuous struggle between two
worlds. Organizational performance and (perceived) organizational structures are
mutually dependent. Organizational cohesion is a constructed reality.

Business schools / Broaden the spectrum of business school concepts: (1) scientific
mission, (2) implementation mission, (3) social mission.

Business schools / Develop networks along three steps: (1) identify problems, (2) attract
and convince key-stakeholders, (3) strive for institutionalization.
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Literature
(Authors, year)

Methodology

Associated
Epistemology

Context of the research / Impulses (attempts to reduce the rigor-relevance gap,
recommendations, and insights)

[48] (Ghosh et al.
2010)

[55] (Learmonth
et al. 2012)

[56] (Butler et al.
2015)

[41] (Cheng and
McKinley, 1983)

[57] (Tranfield,
2002)

[9] (Tranfield et
al., 2003)

[46] (Gnyawali
and Song, 2016)

[42] (Thomas and
Tymon, 1982)

[58] (Berggren
and S&derlund,
2008)

[45] (Wolf and
Rosenberg, 2012)

[52] (Alvesson
and Sandberg,
2013)

[59] (Shrivastava
and Mitroff,
1984)

[60] (Hatchuel,
2001)

[61] (Starkey and
Madan, 2001)
[62] (Van de Ven
and Johnson,
2006)

[63] (Thorpe et al.

2011)

[8] (Fendt and
Kaminska-Labb&
2011)

[64] (Kilduff and
Kelemen, 2001)

[65] (Hodgkinson
etal., 2001)

[50] (Aram and
Salinpante, 2003)

empirical

empirical

empirical

empirical

conceptual

conceptual

literature
review

conceptual

conceptual

conceptual

conceptual

conceptual

conceptual

conceptual

conceptual

conceptual

literature

review

conceptual

conceptual

conceptual

positivism
(implicit)

Discussing examples
of positivism and
deconstruction.

Discussing examples
of post-positivism,
interpretive
perspective, and
critical theory.

positivism
(implicit)

constructivist
(implicit)

Discussing examples
of positivism and
phenomenology.

positivist (implicit)

pragmatism
(implicit)

constructivism
(implicit)

Comparison of
positivism,
constructivism, and
hermeneutics

constructivism
(implicit)

interpretive (implicit)

pragmatism (implicit)

pragmatism (explicit)

constructivism
(implicit)

pragmatism /
constructivism
(implicit)

pragmatism
(explicit)

deconstruction
(explicit)

critical realism
(implicit)

Discussing examples
of positivism and
contextualism

Business schools / Business schools have to empirically prove the practical impact of their
contributions and hence their effectiveness.

Business schools / The concept of relevance does not contain any ontological value.
Rather, it is dependent on context and influenced by powerful agents. Deconstruction is
considered to provide a basis for reflective and critical discussions in order to avoid
precipitate judgments about the world.

Business schools / Bridging the gap between rigor and relevance always involves the risk
of a compromised scientific ethos, e.g. due to material rewards.

Conception of relevant research / Impact of bureaucracy on organizational performance.
Impact is dependent on paradigm maturity of the research field: high maturity requires
higher restrictions, i.e. degree of bureaucracy.

Conception of relevant research / Apply Mode 2 principles to ground theories in
application.

Conception of relevant research / Evidence-informed practice. The systematic literature
review as a method to combine practitioners’ perspectives and scientific rigor.

Conception of rigorous research / Research should primarily ensure rigor. Relevance is
mainly dependent on the research question which should be defined in a cooperative
process with practitioners.

Concrete fields of action / Strategies to resolve organizational problems. Research findings
have to: properly describe the organizational setting; contribute to relevant goals; provide
leverage points for the practitioner; be readily available; exceed common sense.

Concrete fields of action / Project management education against the backdrop of Mode 2
society. Alternating process between reflection and action. Six learning modes connecting
theory to practice and vice versa: (1) reflection reports, (2) learning contracts, (3)
roundtable examinations, (4) live cases, (5) thesis work, (6) knowledge theatres.

Concrete fields of action / Analysis of the research process. 14 recommendations along the
five research stages, i.e. research idea, research model and hypotheses, data collection and
interpretation, research report, dissemination. The important role of qualitative research,
case studies in particular, is emphasized.

Concrete fields of action / Identification of three fields of action: (1) institutional
conditions (e.g. broaden publication outlets) (2) professional norms (e.g. upgrading
innovativeness), and (3) researcher’s identity (e.g. cultivate a more intellectually
broad-minded and independent identity). Researchers need to constructively ground their
ideas in data, as opposed to neo-positivist methodologies.

Concrete fields of action / Frames of reference (researchers and practitioners construct
their theory with underlying assumptions). Develop systemic knowledge, apply a
qualitative methodology enriched by quantitative data, and choose research variables with
direct action implication for practitioners.

Knowledge / Collaborative science-economy-networks. Jointly define and agree upon a
set of rules for research-oriented partnerships as a precondition to increase actionable
knowledge.

Knowledge / Creating knowledge networks transcending traditional scientific boundaries.
Orienting the academic incentive system toward collaboration with practitioners.

Knowledge / Knowledge production and transfer have to be designed effectively, drawing
attention to conflict management in order to conciliate different perspectives.

Knowledge / The concept of the knowledge translation value-chain. Researchers need to
acknowledge different contexts and perspectives which constitute relevance. Knowledge
is produced while it is applied. Theory and practice have to be mingled along the
knowledge production process.

Knowledge and design-driven action research / Rigor-relevance gap is a direct
consequence of predominant paradigms. Ontology is less important than Epistemology.
Knowledge artefacts being generated during action research help to bridge the gap
between theory and practice.

Roots of the rigor-relevance gap / Strategies to resolve organizational problems.
Continuously consider practitioners as counterparts of research and frequently alter the
analytical perspective since the empirical context is constantly changing as well.

Roots of the rigor-relevance gap / The concept of pragmatic science. Use a more pragmatic
and context-dependent concept of rigor. Before closing the rigor-relevance gap, a
competency gap has to be addressed in order to ensure capable scientific personnel.
Moreover, critical reflection and the permission to produce unintended results support an
effective collaboration between researchers and practitioners.

Roots of the rigor-relevance gap / Comparison of epistemological conceptions. Bridging

the gap means to pursue problem-driven research, to transcend dichotomous boundaries
(e.g. inductive vs. deductive), and to follow a utilization-based conception of validity.

TABLE I: CONTINUED
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Associated
Epistemology

Literature

(authors, year) Methodology

Context of the research / Impulses (i.e. attempts to reduce the rigor-relevance gap,
recommendations, and insights)

3], [5] (Kieser i
B3I I ( constructivism

Roots of the rigor-relevance gap / No real solution due to autopoietic character of
organizational processes.

Roots of the rigor-relevance gap / System interaction: Autopoietic character of both

practice and science require working with fictions, i.e. irritations. Hence, courageous
researchers and practitioners have to more frequently risk failure by assuming that fictions

of the other system are indeed relevant to the own system.

and Leiner, 2009,  conceptual e

2011) (explicit)

[66] (Rasche and constructivism
Behnam, 2009)  COMCePMAl i licit)

[4] Hodgkinson itical reali
and Rousseau, conceptual critical realism

2009) (explicit)

Roots of the rigor-relevance gap / Critique of Kieser and Leiner [3]: (1) basic assumptions
in social science are hard to validate; (2) there are many examples of successful
collaboration between theory and practice effectively bridging the rigor-relevance gap.

Building upon and synthesizing the reviewed literature,
some interesting deliberations shall be presented and
discussed in more detail in this part of the text. Firstly, a
formal framework of the opposing aims of science and
business is presented [65], [67] and the structure of this
framework is compared to ideas from the theory of social
systems [3], [5], [13], [44]. Secondly, recommendations in
terms of methodology are considered. Thirdly, concepts for
an effective operationalization, i.e. how to actually address
the relevance gap on the researcher level, are reflected upon.

In their research on the practitioner-researcher divide,
Anderson et al.,, 2001 [67] and Hodgkinson et al. [65]
formulate and discuss a structure of the rigor-relevance gap
and thus provide a solid groundwork to build upon. The basic
element of their framework is a simple but conclusive
fourfold typology, i.e. a rigor-relevance matrix, that
characterizes a particular research according to the
dimensions of methodological rigor and practical relevance.
Each dimension is divided into two categories, representing a
low and a high level of fulfillment. Interestingly, this sort of
binary structure is pretty much akin to the codification in
social systems theory. The major difference is that
communication codes of social systems are usually
standalone concepts [3], [5], [68], whereas the
rigor-relevance matrix combines two binary divisions.
However, since communications represent operations to
divide the world of systems into relevant and irrelevant issues,
a combination of selection criteria is conceivable and mainly
depends on the focus of the respective social system. The
theoretical standpoint of social systems theory has been
criticized in the literature. Most important in regard to this
study, Hodgkinson and Rousseau [4] dissect the argument of
Kieser and Leiner [3] and mainly criticize them on two
grounds: (1) Kieser and Leiner assume that social systems are
autopoietic in character, however, do not provide compelling
empirical evidence to substantiate it. Luhmann’s theory of
social systems is indeed complex, abstract, and not too much
devoted to practical application [10]. However, highly
generalizable theories of society require abstract concepts
[13]. Hence, it seems fair that researchers clearly state the
theoretical groundwork and assumptions their argument is
based upon, in order to allow for a controversial and fruitful
discussion. Most interestingly, Hodgkinson and Rousseau [4]
themselves postulate critical realism as the mandatory
epistemological perspective without offering a conclusive
train of thought for their decision. In the sequel, they argue
that critical realism contradicts the dichotomous structure of
the scientific selection code, i.e. true or false, neglecting that
Luhmann’s theoretical deliberations ground in a
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constructivist perspective. The communication code
constitutes a pattern by which reality is constructed from a
particular system, i.e. how the important issues are separated
from the unimportant ones; (2) Hodgkinson and Rousseau [4]
present a long list of examples that opposes the rather
pessimistic standpoint of Kieser and Leiner [3]. Among
others, the domains of engineering, software, and health care
are quoted, representing very successful collaboration fields
where rigor leads to relevance and relevance therefore
requires rigor [4]. However, the availability of well-working
collaboration examples should not distract researchers from
the general incompatibility of communication structures
mentioned by Kieser and Leiner [3]. Hence, in terms of
current and future research, collaborative communication
which is subject to controversies and causes friction is
particularly interesting. The framework being presented in
this article acknowledges the evidence of successful and
expedient science-economy collaboration, and understands it
as integrated communication. An approach seeking to
sustainably address the rigor-relevance gap, however, can
only be effective if it accounts for the fields where scientific
and economic communication diverge.

In terms of methodology, the rigor-relevance literature
emphasizes the need to leave the rather narrow positivist
perspective or at least extend it by applying qualitative
research in order to allow for the development of germane
theory addressing real-world problems [50], [67], [69]. The
case study method in particular is recommended since
innovative theoretical concepts most often stem from
empirical impulses found in single cases [45].

In addition to the methodological recommendations, the
literature can be reviewed in regard to its degree of specificity.
Many articles analyze the nature of the rigor-relevance gap
and its implications soundly (e.g. [8], [57], [60]), however,
much fewer propose concrete concepts on the level of the
individual researcher (e.g. [45]). This article, therefore,
identifies two important concepts, i.e. reflection and
refocusing, and wants to further the argument on the
researcher level in the context of case study application.
Reflection, i.e. a critical and cooperative dialogue between
researchers and practitioners, is considered to play a vital role
in supporting research that is both rigorous and relevant [45],
[58], [64], [65]. Most importantly, action and reflection are
interdependent modes, and effective reflection can only
happen in a well-organized and reflection-oriented
environment [58]. Social systems theory is based to a large
extent on reflection as well, since it is one of the fundamental
principles in regard to self-reference [70], [71]. Besides
reflection, it has been emphasized that relevant research has
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to account for the ever changing framework conditions in the
social science [8], to properly deal with conflicting
perspectives [62], and likewise has to develop theories
accounting for new organizational phenomena [45]. In order
to do so, however, research has to allow for some flexibility
in regard to the research output, i.e. also unintended results
have to be followed up and appreciated [65]. This flexibility
is the ability to dynamically refocus a research study while
conducting it. In order to prevent this process from becoming
mere relativism or eclecticism, both sufficient time and a
soundly structured environment have to be provided.
Referring again to social systems theory, refocusing
corresponds to a shift in perspective induced by
environmental irritations, being crucial to the effectiveness of
collaboration [66]. Due to the arguments mentioned above,
this article reviews the rigor-relevance matrix [65], [67] from
a systems theoretical perspective and translates its typology
into a communication-based concept which allows the
researcher to continuously deal with controversies between
the science and the business system.

In order to substantiate the deliberations from the literature
review, a case study has been conducted from September

METHODOLOGY

project phase

Target
definition
data collection
Onsite
observations
Part of Jours fixes and 5 (duration:
workshops intra-day)
Semi-structured 5 (level: head of
interviews department)
o Internal survey
Openly Quantitative (level: head of
coded analyses d
protocols lepartment)

Cluster

consolidation Working papers

30 (level: subject matter

2014 to August 2016 against the backdrop of the
collaboration of five German companies producing
machinery and equipment for production and packaging
processes of the pharmaceutical industry. Their total annual
revenue was approximately $1.35bn (€1.20bn) and they
employed over 8,000 people worldwide. The headquarters of
the companies were relatively close to each other,
approximately 100 mi (150 km) on average. This regional
character provided a supportive setting for the collaboration
between the scientific and economic system [72]. Another
considerable advantage was the fact that the five firms had
already collaborated in the past which paved the way for an
effective cooperation process.

As already learned from the literature review, a qualitative
research approach seemed appropriate because, in a social
science context, the accommodation of various perspectives
is a critical success factor [73]. Moreover, longitudinal
studies in particular suit the challenging analysis of
organizational development and change processes [74], [75].

Hence, following case study methodology, data has been
collected from various sources, striving for triangulation [76],
[77]. Fig. 1 illustrates the methodological approach in a
consolidated form and provides additional information on the
data collection process.

Collaboration

Fit analysis .
process generation

5 (duration: 1-2 weeks)

Every 8-12 weeks (duration: intra-day or two-day
meetings)

18 (level: head of

experts) department)

Enterprise resource
planning data analyses
(one per sub-project)

Enterprise resource
planning data analysis

Approximately 40 identified potentials, each using a
workina naner as a disciission nlatform

Fig. 1. Data collection and development along the case study phases.

Data sources included onsite observations and interviews,
meetings and workshops, and quantitative data analyses.
Qualitative data, accounting for the larger part of the overall
data, was coded by protocols and it was continuously being
compared to existing literature and challenged in open
discourses with practitioners. Open codes were used at first,
then clusters were identified, and a consolidated structure of
ideas and perspectives was developed. The consolidation was
operationalized by working papers, a collaborative
communication medium which proved to effectively
facilitate the integration on the juncture between economic
and scientific communication. Their functional principle, i.e.
an associated selection code, is described in the following
section in more detail.

Considering the data consolidation approach along the
working paper development process, the empirical insights
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have been grounded in a theoretical discourse and in
opposing  practical ~ perspectives, which increases
methodological rigor of collaborative research [78], [79].
Moreover, the data was triangulated with internal survey data
and quantitative analyses of data from the enterprise resource
planning systems, thus following recommendations from
grounded theory [80]. On this basis, an argument on how to
integrate communications from the science and the economic
system was developed and shaped. In terms of project design,
the case was structured by three phases, i.e. target definition,
fit analysis, and collaboration process generation.

In the target definition phase at the beginning of the project,
the overall objective was discussed and agreed upon. Not
surprisingly, the aims considered in this phase were mainly
motivated by the economic perspective of the business
organizations. Hence, the rigor-relevance gap came into
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effect right at the start of the research. However, since the
observation of collaborating businesses raises enough
scientifically relevant questions, this was not detrimental to
the research.

During the second phase, a mixed-methods approach was
followed in order to assess mutual fit levels of the partnering
firms. Data from the enterprise resource planning systems as
well as from internal surveys were collected and combined
with semi-structured interviews, in order to scrutinize and
compare procurement profiles and business strategies.

The third phase, i.e. collaboration process generation, was
driven by synergy potentials between the collaborating
departments which were identified during onsite observations,
workshops, and regular meetings. Again, the qualitative data
was enriched by quantitative data from the enterprise
resource planning systems. Although the synergy process
within the economic system also raised a number of
interesting questions, the current article focuses on the
coordination process between the scientific and the economic
system. The researcher primarily communicated in the
medium of the scientific system but operated in the economic
system. Hence, multiple ends had to be considered
simultaneously and coordination between them was vital to
the project. The active role of the researcher during the study
helped to avoid latent problems concerning the mutual
interference of the studied system and the observer [81],
since the intertwined constellation was a consciously
designated part of the study design. Hence, the scientist was
acknowledged as the fulcrum of the scientific project
influencing and changing the world being studied [64].

IV. DEVELOPING THE ARGUMENT OF INTEGRATED
COMMUNICATION BETWEEN SCIENCE AND PRACTICE

While studying the empirical case for two years, the author
observed an evolution of the organizational processes. At the
beginning of the research, collaboration between the
involved systems (five procurement departments and the
external, scientific facilitator) happened through loosely
coupled communications, as it had been before the case study.

Within the first two phases of the project the communication
started to concentrate on particular focuses which led to
projects being coordinated on collaboration level and
executed within the various organizations. At this stage,
however, the economic rationale dominated the
communication, since the topics were mainly driven by their
impact on cash flows. This held true although the classical
communication medium of the economic system, i.e. money
[43], was translated into more organization-specific
sub-media and respective selection codes. A detailed analysis
of intra-organizational communication media within the
economic system, serving as translation strategies in regard
to the basic communication medium, is beyond the scope of
this article. Rather, the disparity between scientific and
economic communication was analyzed and could be
observed clearly enough during the case, ostensibly
corroborating prevailing critique [3]. For example, the
economic organizations were trying to dissolve controversies
in a straightforward manner in order to reduce complexity,
whereas the scientist most often sought to generalize
empirical findings for the purpose of theory-building [27].

Only the development of a collaboration medium, in the
form of idiosyncratic working papers, fostered the integration
of scientific and economic communicative selections. These
working papers had a jointly agreed upon structure and
provided room for scientific deliberations that were
translated into, or matched with, organizational relevance
during regular meetings and sub-projects. Therefore, they
served as an operationalized reflection platform which
provided junctions for additional communications along the
collaboration process. The researcher produced the working
papers, ensuring a scientific line of argument, containing a
problem statement, methodological approach, and expected
relevance. Although methodological rigor had no priority for
the organizations, the created communication platform
significantly supported the collaboration between the
business and the research perspective. This was mainly due to
a newly generated fourfold selection code in regard to the
collaboration which is depicted in Fig. 2.

additional
communication accept accept  decline
enhancement by T —— no
refocusing economic refocusing investment
. Impractical Integrated . . -
high Rigor ST Analyzing the issue with different yes s
economic concepts: e.g. risk,
acceptance long-term perspectivg, total cost
o of ownership Communication scientifically
Scientific enhancement relevant?
Relevance by refocusing _— g
Communication economically
2
(S Repeating communication with
thodological rigor.
Poor Vague _met :
low ST Prani Atsm yes no Taking a different theoretical lens.
ivesimend L scientific refocusing
investment
low high
Economic accept  accept decline additional
Relevance

communication

Fig. 2. Combined selection code for communications in research-business collaborations (the fourfold structure on the left-hand side is based on
[67] and develop into a concept of refocused communications).
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The basic structure of the selection code was borrowed
from [67] and translated into a communication concept
within a social systems theory context. Vital to the concept is
the idea of additional, refocused communications: if a
communication is relevant in regard to one system but
irrelevant in regard to the other one, the process of refocusing
is to be carried out. The researcher drives the process, albeit
conceivably drawing on resources from the business system.
For each sub-project carried out during a case study leading
to a conflict between the two perspectives of relevance,
additional communications are required in order to evaluate
whether or not the local gap between the systems can be
bridged. As learned from the literature, the autopoietic
character of social systems impedes such collaborative
communication [3], [5], [17]. However, there are numerous
examples of effective and very successful cooperation [4].
Moreover, many companies are performing or supporting
basic research while pursuing a stringent economic rationale
and they are collaborating with universities in order to
identify and lever knowhow potentials [82], [83].

For several industries, e.g. medical devices or
pharmaceuticals, methodological rigor is even imposed upon
business organizations by the government and hence
becomes a vital factor in creating competitive advantage. The
impact of the institutional environment on sustained
competitive advantage is extensively discussed in the
literature [84], [85]. In these cases, successful
communication is likewise integrated communication
concurrently meeting the requirements of the economic and
the science system. Such integrated communication was also
observed during the empirical case. Especially sub-projects
involving external and internal change, e.g. the substitution
of longstanding suppliers for the purpose of economies of
scale, required the project group to accurately scrutinize
organizational structures, processes and inter-organizational
relations, providing a sound groundwork for scientific
theory-building. It likewise served the economic rationale
because experience taught the organizations that rushing into
particular fields would imply a great risk of belatedly soaring
internal efforts or even project failure. The way science is
operating, i.e. looking for true statements by applying a
transparent method, was perfectly aligned with the economic
rationale of the departments and the entire firms. These
results seem to corroborate the more optimistic views in the
literature [4]. However, in order to stabilize an effective
collaboration process between the business and the research
system, the pleasant examples of integrated communications
are neither sufficient nor are they very interesting in terms of
research. Emphasis should rather be put on non-integrated
communications which are serving one system well but are
neglecting the other one.

Business organizations often proceed rather practically
and are neglecting rigorous approaches which would meet
the requirements of the scientific system. The collaborative
communications in these fields shall be called vague
pragmatism since they do undervalue scientific selection
modes. Interestingly, whether or not a particular task during
the conducted case study was considered to require
methodological rigor (e.g. the above mentioned change
management processes), would strongly depend on
organizational development paths, experiences made with the
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particular subject matter, and budget restrictions. Hence, no
absolute measure can be given to categorize communications
in either group. Rather, past and current perspectives of the
organizations are shaping the accuracy and effectiveness of
particular communications.

By using the newly defined communication medium (i.e.
working papers), however, the researcher had the chance to
decelerate the process to some extent looking for scientific
leverage points. This was possible by either repeating the
communication with increased methodological rigor (e.g.
operationalized by additional internal surveys, conducted to
follow up particular tasks), or analyzing the results through
another theoretical lens. The current case study, for example,
commenced with sound theoretical equipment in regard to
supply chain collaboration. However, during the
theory-building process, the empirical insights started to shed
light on the vital position of communications as a fulcrum for
collaboration activities. In order to account for these insights,
the  theoretical  perspective  was enlarged by
communication-based organizational theory. Thus, the
research focus was slightly shifted from agent-based business
collaboration toward communication-based collaboration
between science and business. In this adapted context, many
of the observations could be interpreted much more
compellingly. Since scientific refocusing (e.g. shifting a
theoretical perspective or applying rigor to an organizational
approach) requires both structure and time, only the
combination of a customized communication medium and a
longitudinal case design provides the necessary environment
to soundly incorporate and intertwine scientific deliberations
with rationales of economic organizations. The working
papers featured a scientific structure while discussing
economically important questions during the case. Hence,
they provided a platform for the coordination of the scientific
and the business system on sub-project or even activity level.
This represents an institutionalization of the scientific
communication process within the business organization.

The other form of non-integrated communication shall be
labelled as impractical rigor, since a scientifically interesting
question can be rigorously scrutinized, however, without any
organizational relevance. As with vague pragmatism a
possible solution to the coordination problem can be found in
the extension of the communication process. Additional
communications which shifted the perspective and revealed
organizational relevance were identified along three
dimensions: risk, total cost of ownership and long-term
strategy. For instance, a bottom-up collaboration approach
(i.e. enhancing cognitive proximity by intertwining knowhow
on employee level), provides several interesting research
questions but organizations may dread large initial efforts
and lacking direct effects. However, taking a long-term
perspective combined with a risk analysis in order to quantify
negative effects of a sluggish information flow against the
backdrop of volatile markets, the economic rationale is
dissected more precisely and different facets can be discussed.
The idea behind it is to provide new impulses for
organizations to avoid lock-in effects that emerge and grow if
organizational proximity is too strong [38], [86]-[89].

In both cases of non-integrated communication, i.e. vague
pragmatism and impractical rigor, a communication can be
acceptable even if the process of refocusing does not
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sufficiently increase relevance in the other system. Due to
long-term interdependencies in a practical context, one
systemic medium (e.g. scientific relevance) should be
endowed with a certain tolerance range within which it can be
used without directly delivering for the other system. For
example, if business organizations acknowledge a
researcher’s support and recognize the benefits for their
collaboration, they might be keen to support mere scientific
communication with resources to some extent, e.g. by
conducting an additional internal survey whose direct impact
on organizational performance cannot be ensured.
Considering the long term, however, this way of thinking
perfectly aligns with the overall economic rationale for
prospective potentials can be levered most effectively if the
researcher, as an important driver of the collaboration, can
also satisfy the scientific stakeholders. Scientific relevance
can therefore be considered as some sort of investment to
facilitate integrated communication in the future. The same
logic applies vice versa when a researcher works on a
sub-project from which no direct scientific value can be
derived. In this case, the researcher invests resources for the
purpose of integrated communications in the future. Of
course  these investment ~ communications, i.e.
communications that are only serving one system, must not
consume too much project resources and should be discussed
transparently during regular meetings.

V. CONCLUSION

Drawing on insights from an empirical longitudinal case,
an argument for the integrated coordination of functionally
differentiated and operationally closed systems is offered.
Pivotal to the argument is the combination of communication
codes determining the selection processes in complex social
systems. Thus, the number of selection possibilities increases
which is why an extended comprehension of systemic
communication is generated. The binary selection code is
substituted with four alternatives arrayed on a combinatorial
matrix of the scientific and the economic code. Those
sections of the matrix which are linking opposed levels of
approval (i.e. impractical rigor or vague pragmatism) cause
subsequent communications and, hence, enlarge the overall
set of opportunities to reproduce communication. In terms of
operationalization, the matrix selection is accommodated in a
communication medium (scientifically structured working
papers) providing a space to integrate economic and
scientific relevance.

Referring it to the requirements derived from the literature
review, the newly defined communication medium
represents a reflection platform which supports the conflict
management process between the research and the business
system. It decelerates the process at strategic points, e.g.
before decisions, and hence provides time and structure in
order to thoroughly examine whether or not a task during the
case can serve both systems simultaneously. A practical
advantage of this approach is that the researcher does not wait
until final results from a longer process are available to find
out that either the applied method or the economic value was
too weak. Rather, the researcher is continuously involved in a
scientific communication process embedded in a business
context and is required to intervene on the activity or
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sub-project level. The necessary structure to do so is provided
by the working papers which accommodate the economic
rationale in a scientific format. Hence, applying this kind of
communication medium on the juncture between business
and research helps practitioners to make collaboration
projects more effective.

Opposed to current literature, it is concluded that the
rigor-relevance gap can be systematically bridged by
integrated communications on the interface between
scientific and practical relevance. This likewise offers a
leverage point for the coordination of two functionally
differentiated social systems, i.e. economy and science. The
concept seeks to draw attention of researchers to
communications when analyzing collaborations between
scientific and economic systems. Since many business
organizations benefit from or even depend on an effective
cooperation with scientific systems, this approach delivers
valuable impulses for both the strategic management of
single organizations and network approaches on the regional
level. Albeit inter-organizational collaboration within the
economic system provides a whole range of interesting
research problems which could be addressed by a similar
research approach, the contribution of this article is limited to
the mediation between the scientific and the economic
system, leaving substantial questions (e.g. about different
communication media within collaborations of business
organizations) to future research.
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